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PART 1: GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.01 The Community and Technical College System of West Virginia (hereinafter
referred to as “Owner” and/or “CTCS”) seeks to engage a highly qualified audiovisual
integrator for the installation and maintenance of audiovisual presentation systems, sound
reinforcement systems, video conferencing systems, and digital signage systems at the
North Central West Virginia Advanced Technology Center (“NCATC”).

This document describes the system requirements and the parameters of installation and
maintenance needed for providing a proposal for this Project.

The facility will have a Using Agency that will be involved in project coordination of each
system. The Using Agency for NCATC is Pierpont Community and Technical College
(“PCTC").

The CTCS 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 RFP. 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
and accepted by the CTCS in writing.

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

Richard Donovan

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

Charleston, WV 25301

(304) 558-0277

donovan@hepc.wvnet.edu

B. PCTC’s Contracting Officers Technical Representative (COTR) is:
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Rob Linger

Vice President & Chief Information Technology Officer
Piedmont Community and Technical College

1201 Locust Avenue

Fairmont, WV 26554

304-333-3682

rob.linger@pierpont.edu

1.07  Non-mandatory Pre-proposal Meeting:

A non-mandatory proposal meeting will be held at the following location at 10:30 AM,
Eastern Time, January 27, 2016 to allow Offeror’s the opportunity to visit the site and ask
questions:

Robert H. Mollohan Research Center
Room 232

I-79 Technology Park

1000 Galliher Drive

Fairmont, WV 26554
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PART 2: PROJECT DESCRIPTION:

2.01

2.02

General:

A

B.

The project objective is to provide audiovisual systems for the NCATC.
The project address is:
North Central West Virginia Advanced Technology Center

500 Galliher Drive
Fairmont, WV 26554

Description of scope:

A

NOTE: This section contains brief descriptions of each system type and to which
spaces each design applies. Some of the systems may be included in either the base
bid or in an additive alternate.

TYPE 1 — BASIC CLASSROOM SYSTEM WITH PROJECTOR: Basic media
presentation system with ceiling-mounted projector and projection screen. VGA
and HDMI/DVI inputs from a single location will be fed directly to and switched by
the projector, including audio. The projector’s variable audio output will be fed
directly to active speakers. The projector will be controlled by the factory infrared
remote control.

1.  Applicable Rooms: 102, 103, 104, 105, 111, 209, 213, 215, 219, 221, 223.

TYPE 2 — BASIC CLASSROOM SYSTEM WITH FLAT PANEL: This system
shall provide the same functionality as System Type 1, except that the display
device shall be a large flat panel display. The display shall provide “smart”
functionality, including built in web browsing, streaming, and accessing files stored
on network drives.

1. Applicable Rooms: 106, 210.

TYPE 3 — BASIC CLASSROOM SYSTEM WITH PROJECTOR AND FLAT
PANEL.: This system shall provide the same functionality as System Type 1, except
that the display devices shall be both a flat panel display and a projector, fed by a
distribution amplifier.

1.  Applicable Rooms: 118.

TYPE 4 — INTERACTIVE FLAT PANEL DISPLAY ALTERNATE: Interactive
flat panel display system with annotation that shall be an additive alternate to system
types 1, 2, and 3.
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1.  Applicable Rooms: Any room to which system type 1, 2, or 3 has been
assigned.

F. TYPE 5 - LARGE INTERACTIVE FLAT PANEL DISPLAY WITH
ANNOTATION SYSTEM: Large wall or cart-mounted flat panel display with
interactive touch, video conferencing, and annotation capabilities.

1.  Applicable Rooms: 236.

G. TYPE 6 — ADVANCED CLASSROOM SYSTEM WITH AMPLIFICATION:
Microphone inputs and multi-format audio and video inputs fed to a scaling
presentation switcher from two locations and on to a ceiling-mounted projector with
screen. Infrared assistive listening shall be provided. A presentation lectern shall be
provided to house source equipment, the scaling switcher, microphones, and the
system controller.

1.  Applicable Rooms: 214, 217.

H. TYPE 7 - TWO WAY DIVISIBLE SYSTEM: The two way divisible audiovisual
system shall include systems in two rooms that can operate as two separate systems
or one combined system. Each room shall be equipped with two input locations
with microphone and multimedia inputs. All audio inputs shall be sent to an
automatic matrix mixer. All video inputs shall be sent to a digital video matrix
mixer. Infrared assistive listening shall be provided in each space. Each room shall
be equipped with distributed ceiling speakers and a ceiling mounted projector and
motorized screen. Each space shall have a media presentation lectern that houses
the source equipment, microphones, a secondary presentation switch, and the system
controller.

1.  Applicable Rooms: 216, 218.

l. TYPE 8 — DISTANCE LEARNING SYSTEM: The distance learning system will
feature a main input location and secondary input location. The presentation lectern,
housing the source equipment, microphones, secondary presentation switch, and
instructor’s control point will be located at the main input location. A two-camera
video conferencing system will be provided to capture images of the instructor and
students. The system shall have one microphone for every two students. \oice
reinforcement shall be delivered via distributed ceiling speakers configured in a
mix-minus matrix. Program audio shall be delivered via speakers near the
projection screens. The display device will be a single projector that is switchable
between local media content and the video conference far end.

1.  Applicable Rooms: 107, 110.
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J.  TYPE 9 - DIGITAL SIGNAGE: A wall-mounted flat panel display shall be
provided along with a network-accessible digital signage player at locations
identified on the drawings. The signage player shall be provided with management
and content creation software that can manage multiple players on the network.

1.  Applicable Rooms: 2C07, 238.

K. TYPE 10 — MISCELLANEOUS: This system shall include all miscellaneous parts
required to fully install all equipment furnished by the Using Agency and/or Owner.
See the schedule of Owner-Furnished Equipment.

L.  Other requirements as outlined herein and in the appendices.
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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.



Newcomb &Boyd

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 in writing
via email to Chief Procurement Officer at: Rich.Donovan@wvhepc.edu. Questions and
requests for clarification will be received until 5:00 PM, Eastern Time, January 28, 2016.
Answers will be posted as an Addendum to the RFP at the following URL on February 1,
2016: https://wvhepc.org/purchasing/

Telephoned and verbal questions will not be accepted.

Questions shall be submitted in writing via e-mail 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 Contracting Officer by the due date and time indicated below. A 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 an 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, February 9, 2016, and shall be delivered to:

Chief Procurement Officer

RFP 16141

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 January 12, 2016

Non-mandatory pre-proposal meeting 10:30 AM, Eastern Time, January 27, 2016
Written questions due 5:00 PM, Eastern Time, January 28, 2016
Questions answered and posted February 1, 2016

Proposals will be received until 3:00 PM, Eastern Time, February 9, 2016

Notice to proceed (estimated) February 22, 2016
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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. Quality assurance plan

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

D. Support (20% of total score)

Project management

Training plan

General continuing support
Coordination with other trades
Availability

Warranty

ok wdE

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)

General quality and workmanship
System performance

Maintenance

Completion date performance
Client/contractor working relationship

ko E

Cost (20% 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



Newcomb &Boyd

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 February 29, 2016. 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.
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6.10

6.11

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.

References:

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. On the Bid Form, the quantity for each system shall be one. The Owner
and/or Using Agency shall have the right to purchase additional quantities
of each system as funding allows.

5. Proposers shall provide pricing information for a maintenance agreement of
the system. Include all materials, labor, and software upgraded. Pricing
shall include manufacturer provided software maintenance.
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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 provided to the participants.
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PART 7: PROJECT REQUIREMENTS

7.01

7.02

7.03

Terms and Conditions:

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
b. Bodily injury, each accident $1,000,000
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7.07

7.08

7.09

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: Prevailing wage rates are not applicable to contracts
under $500,000. For contracts exceeding $500,000, the successful Offeror (Contractor)
shall pay the higher of the most current U.S. Department of Labor prevailing wage rates or
the most current WV Department of Labor prevailing wage rates for Marion County, West
Virginia. The WV Department of Labor wage rates are available at the following URL.:

http://www.sos.wv.gov/administrative-law/wagerates/Pages/2015-Building-and-
Construction.aspx

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 §21-1D-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.
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7.10

7.11

7.12

7.13

7.14

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/VendorReg.html

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

Invoicing and Payments: The proposer shall submit a proposed payment schedule.
Invoices shall be submitted on AIA Document G702 — 1992 Application and Certificate
for Payment accompanied by a complete schedule of values on AIA Document G703 -
1992. The CTCS will withhold 10 percent retainage from each Application and Certificate
for Payment (invoice) until final completion.

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.

B. 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
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7.15

7.16

7.17

7.18

7.19

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

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.

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.

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.

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, Purchase Order Terms and Conditions

Exhibit C, State of West Virginia Agreement Addendum (Form WV-96)

Exhibit D, No-Debt Affidavit

Exhibit E, Drug Free Workplace Conformance Affidavit

Exhibit F, Certified Drug-free Workplace Report

Exhibit F, Vendor Registration and Disclosure Statement (not attached — use the
link in Section 7.10 to access the 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.

Section 27 40 10, Audio-Visual Systems General
Section 27 40 90, Security Performance Verification
Section 27 40 10, Audio Systems

Section 27 41 11, Video Systems

Section 27 41 12, Media Control Systems

Section 27 41 14, Projection Screens

8.03 Drawings:

AV000 DRAWING LIST AND GENERAL NOTES
AV001 INFRASTRUCTURE SYMBOL LISTS

AV002 VIDEO SYSTEM SYMBOLS

AV003 CONTROL AND AUDIO SYSTEM SYMBOLS

AV101 SYSTEM TYPE 1 TYPICAL FLOOR PLAN

AV102 SYSTEM TYPE 2 TYPICAL FLOOR PLAN

AV103 SYSTEM TYPE 3 TYPICAL FLOOR PLAN

AV104 [NOT USED]

AV105 SYSTEM TYPE 5 TYPICAL FLOOR PLAN

AV106 SYSTEM TYPE 6 TYPICAL FLOOR PLAN

AV107 SYSTEM TYPE 7 TYPICAL FLOOR PLAN

AV108 SYSTEM TYPE 8 TYPICAL FLOOR PLAN

AV109 SYSTEM TYPE 9 TYPICAL FLOOR PLAN

AV201 SYSTEM TYPE 1, 2, AND 4 FUNCTIONAL DIAGRAMS
AV202 SYSTEM TYPE 3 FUNCTIONAL DIAGRAM

AV203 SYSTEM TYPE 6 FUNCTIONAL DIAGRAM

AV204 SYSTEM TYPE 7 FUNCTIONAL DIAGRAM 1 OF 2
AV205 SYSTEM TYPE 7 FUNCTIONAL DIAGRAM 2 OF 2

AV206 SYSTEM TYPE 8 FUNCTIONAL DIAGRAM 1 OF 2



Newcomb &Boyd

AV207 SYSTEM TYPE 8 FUNCTIONAL DIAGRAM 2 OF 2
AV208 SYSTEM TYPE 9 FUNCTIONAL DIAGRAM
AV301 MILLWORK LECTERN DETAIL
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APPENDIX A

BID FORMS



Appendix A - Base Bid and Alternates

RFP 16141 North Central ATC - Base Bid

System Type 1 $
System Type 2 $
System Type 3 $
System Type 5 $
System Type 6 $
System Type 7 $
System Type 8 $
System Type 9 $
Additive Bid Alternates
System Type 4 $
Optional Maintenance Costs

System Type 1 System Type 2 System Type 3
A/V System Annual Maintenance Year2 $ $ $
A/V System Annual Maintenance Year3 $ $ $
A/V System Annual Maintenance Year4 $ $ $
A/V System Annual Maintenance Year5 $ $ $

System Type 4 System Type 5 System type 6
A/V System Annual Maintenance Year2 $ $ $
A/V System Annual Maintenance Year3 $ $ $
A/V System Annual Maintenance Year4 $ $ $
A/V System Annual Maintenance Year5 $ $ $

System Type 7 System Type 8 System Type 9
A/V System Annual Maintenance Year2 $ $ $
A/V System Annual Maintenance Year3 $ $ $
A/V System Annual Maintenance Year4 $ $ $
A/V 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# 16141 - System Type 1
Project: CTCS of WV - North Central Advanced Technology Center
Contractor:

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

B R R R R R e R R R R R R R R R R R R R R R R R Rozd Rz oo oo o Reed B2

Total $ - $ _

Page 3 of 11 11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141 - System Type 2
Project: CTCS of WV - North Central Advanced Technology Center
Contractor:

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

B AR |P| R |R| R8P |B| AR | |R AR |B || |B|R|B || r || R |||

Total $ = $ B

Page 4 of 11 11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141- System Type 3
Project: CTCS of WV - North Central Advanced Technology Center
Contractor:

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

B AR |P| R |R| R8P |B| AR | |R AR |B || |B|R|B || r || R |||

Total $ = $ B

Page 5 of 11 11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141- System Type 4
Project: CTCS of WV - North Central Advanced Technology Center

Contractor:

Manuf.

Part No.

DESCRIPTION

UM

QTY.

Labor

Material

SCHEDULED

VALUE

Total

Page 6 of 11

BB |A BB |R|R|R|R|P|R|R BB |B AR AR || R | R AR R R BB BB A

11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141- System Type 5
Project: CTCS of WV - North Central Advanced Technology Center

Contractor:

Manuf.

Part No.

DESCRIPTION

UM

QTY.

Labor

Material

SCHEDULED

VALUE

Total

Page 7 of 11

BB |A BB |R|R|R|R|P|R|R BB |B AR AR || R | R AR R R BB BB A

11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141- System Type 6
Project: CTCS of WV - North Central Advanced Technology Center

Contractor:

Manuf.

Part No.

DESCRIPTION

UM

QTY.

Labor

Material

SCHEDULED

VALUE

Total

Page 8 of 11

BB |A BB |R|R|R|R|P|R|R BB |B AR AR || R | R AR R R BB BB A

11/4/2014



SCHEDULE OF VALUES

Project No: RFP# 16141- System Type 7
Project: CTCS of WV - North Central Advanced Technology Center

Contractor:

Manuf.

Part No.

DESCRIPTION

UM

QTY.

Labor

Material

SCHEDULED

VALUE

Total

Page 9 of 11

BB |A BB |R|R|R|R|P|R|R BB |B AR AR || R | R AR R R BB BB A

11/4/2014
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APPENDIX B

SPECIFICATIONS
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f.

g.
h.

Audio outputs: balanced, 600 ohms, +13 dBm.
Compliance with FCC Part 15, Subpart C 2011.

RF sensitivity: 0.5 uV for 12 dB SINAD.

Handheld Transmitters:

J-

a.

Functionally designed for handheld, vocal applications.
Transducer element: dynamic.

Polar pattern: cardioid.

On-axis frequency response: +3 dB, 50 Hz to 15000 Hz.
Open-circuit sensitivity: <140 dB at 1 kHz at 1 Pa.
Estimated alkaline battery life: 6 h.

Compliance with FCC Part 90, Subpart C 2011.

Power switch.

LCD display of actual frequency in MHz, group/channel/squelch setting, audio level, and
RF signal strength.

Internal compressor or compressor/expander circuitry.

Quantity: as indicated on the Drawings.

Body Pack Transmitters:

a.

Functionally designed to be clipped to the body of user with matched omnidirectional
lavaliere electret microphone and clip.

Frequency response: +3 dB, 50 Hz to 15000 Hz.
Estimated alkaline battery life: 5 h.
Compliance with FCC Part 90, Subpart C 2011.

LCD display of actual frequency in MHz, group/channel/squelch setting, audio level, and
RF signal strength.

Power indicator.

Integral quarter-wave flexible antenna.

Internal compressor or compressor/expander circuitry.
Mini-XLR type microphone connector.

XLR to mini-XLR adaptor cable.
27 41 10-2
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k. Quantity: as indicated on the Drawings.

5. Active Receiver Antennas:
a. Omnidirectional pick-up pattern.
b. Antenna gain: >10 dB.
C. Compatible with receiver specified herein.
d. Supports wall and microphone stand mounting configurations.
e. Provide mounting brackets.
f. Quantity: as indicated on the Drawings.
6. Active Antenna Splitters and Power Distributors:
a. Functionally designed to allow 2 antennas to serve receivers with full diversity operation

and to distribute power at the appropriate voltage to receivers.

b. Support of 4 receivers.
C. Comepatible with antennas and receivers used.
d. Support the inputs and outputs as indicated on the Drawings.
e. Provide attenuators as needed for optimal signal strength.
f. Quantity: as indicated on the Drawings.
7. Passive Antenna Combiners:
a. Functionally designed to combine two antenna outputs on one single antenna.
b. Passive operation.
C. Compatible with antennas and receivers used.
d. Quantity: as indicated on the Drawings.

AUTOMATIC MICROPHONE/LINE MATRIX MIXERS AND ASSOCIATED EQUIPMENT:

A.

General:

1. Frequency response: 1 dB, 20 Hz to 20 kHz.
2. Crosstalk: <-84 dB.

3. Phantom power for all microphone inputs.

4, Gain: 0 to 60 dB, minimum.

2741 10-3
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Total harmonic distortion: <0.0007%, 20 Hz to 20 kHz.

Maximum input: +22 dBu, minimum.

Inputs and outputs as shown on the drawings.

Sampling rate: 48 kHz.

24-bit A/D and D/A converters.

RS-232 and Ethernet control.

POTS telephone connections where shown on the Drawings, with initiation of outgoing calls,
detection and answering of incoming calls, line echo cancellation, caller ID reception, line status,
and fault monitoring.

VolP telephone connections where shown on the Drawings.

Microphone inputs with acoustic echo cancelling (AEC) as shown on the drawings.

Full matrixing capabilities.

Open-frame programmable DSP architecture.

Rack-mountable.

Internal noise generator.

CobraNet shall not be used anywhere in any audio matrix mixing system.

Card Frame Automatic Microphone Matrix Mixers:

1.

2.

9.

Two or four inputs per input card.

Two or four outputs per output card.

Input and output configuration as shown on the Drawings.

AVB connectivity as shown on the Drawings.

AEC input cards shall not use processing resources from the mainframe DSP processors.
Minimum 12 card slots for inputs, outputs, or telephone connections.

2- or 3- RU chassis as shown on the drawings.

Frame shall have sufficient card capacity to support the required quantity of inputs without the need
for an expansion frame.

Basis of design: Biamp Tesira

Fixed Frame Automatic Microphone Mixers:

1.

Remote control bus and proprietary bus for multi-unit systems where indicated on the drawings.

2741 10-4



2. 1-RU chassis or smaller.

3. Fixed DSP architecture with front panel controls for units with four channels or less. Open DSP
architecture for units with five channels or more.

4. Ethernet or RS-232 control as shown on the drawings.
5. Manufacturer: Biamp, Lectrosonics, BSS London, or DBX.

2.04 POWER AMPLIFIERS AND ASSOCIATED EQUIPMENT:

A. Power Amplifiers, Multichannel:
1. Quantity of channels as indicated on the Drawings.
2. Positive protection of components in event of input overload and/or output short circuit and/or

output overload; withstand overdrive up to 10 dB and/or short-circuited output for 0.5 min without
causing blown fuses.

3. Sensitivity: 0.775V RMS to 1.4 V RMS for full rated output at rated load.

4. Frequency response: 0.2 dB, 20 Hz to 20 kHz.

5. THD: 0.1%, 20 Hz to 20 kHz, without increase in distortion at lower output or less than rated load.
6. Output regulation: +3 dB, no load to rated load.

7. Noise: -105 dBA, rated output, 20 Hz to 20 kHz.

8. Slew rate: 17 V per psec into rated load.

9. Damping factor: 500 into rated load.

10. Balanced inputs.

11. Thermal, subsonic, ultrasonic, reactive load, and DC fault protection.

12. Momentary output mute at turn on.

13. Output level controls on front or rear panel.

14. Provide security panel.

15. Front panel power, clipping, and protection circuit activation LEDs.

16. Rack mountable.

17. Rear-mounted switch for constant 70 V output per pair of channels or each channel.

18. Manufacturer: Crest, Crown, Extron, Lab Gruppen, or QSC.

B. Power Amplifiers, Single-Channel:

11/4/14 27 41 10-5
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10.

11.

12.

13.

Output power: 200 W RMS.

Power band width: 20 Hz to 20 kHz, 0.5% total harmonic distortion.

Total harmonic distortion: 0.01% at 1 kHz, at rated output.

Inputs: one input module port for use with selectable preamplifier modules.

Input sensitivity/impedance: 100 mV to 1000 mV (switchable)/10 k ohms.

Source impedance: from 200 ohms to 50 kiloohms with respect to input module used.
Controls: gain control, input level switch, power on/off switch, low cut switch.
Indicators: power LED, protect LED, signal LED, normal LED, and peak LED.

Output regulation: direct output, less than 0.5 dB at no load to full load. Transformer output, less
than 1.0 dB at no load to full load.

Protection: self-protection with internal fuse.
Outputs: main transformer, 8 ohms, 25 and 70 V, balanced; main direct, 4 ohms, unbalanced.
Half RU rack mountable chassis.

Manufacturer: Extron, RDL, or Stewart.

2.05 LOUDSPEAKER EQUIPMENT:

A General:
1. Loudspeaker, transformer, and enclosure of a single loudspeaker type shall be from a single
manufacturer.
B. Recessed Passive Ceiling Loudspeaker Assemblies:
1. All components shall be preassembled from the manufacturer.
2. Loudspeakers:
a. Nominal diameter: {4"::100 mm}.
b. Frequency response: -10 dB, 80 Hz to 20 kHz.
C. Power handling: 40 W, minimum.
d. Nominal impedance: 16 ohms.
e. Sensitivity: 86 dBre: 1 W, 1 m.
f. Dispersion (-6 dB): 130° at 2 kHz.
3. Enclosures:

11/4/14
bds
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4.

5.

a. Cylindrical enclosures designed for recessed mounting and compatible with loudspeaker

and grille.
b. Rust preventative coating.
C. Heavy gauge steel construction.
Grilles:
a. Round.
b. Finish: powder-coated epoxy.
C. Coordinate finish color with Engineer.

Manufacturer: Atlas Sound, Electro-Voice, JBL, OWI, or Soundtube.

Passive Wall-Mount Speaker Assembiles:

1.

2.

9.

10.

Two-way full range loudspeaker system with a passive crossover.

Frequency response: -10 dB, 80 Hz to 16 kHz.

On-axis sensitivity: >88 dB at 1 m with 1 W input.

Power handling capacity: 150W, minimum.

Nominal impedance: 8 ohms.

Dispersion (-6 dB): 90 horizontal x 90 vertical at 1000 Hz.

Maximum weight: 5 Ibs.

Maximum dimensions: {9.3" x 7.4" x 5.8".

Multiple mounting points so that the unit may be mounted vertical or horizontal.

Manufacturer: Atlas Sound, Electro-Voice, JBL, QSC, or Soundtube.

Active Wall-Mount Speaker Assembiles:

1.

2.

Two-way full range loudspeaker system with a passive crossover.
Internal power amplifier with output to feed a secondary passive speaker.
Frequency response: -10 dB, 80 Hz to 16 kHz.

On-axis sensitivity: >88 dB at 1 m with 1 W input.

Power handling capacity: 150W, minimum.

Nominal impedance: 8 ohms.

Dispersion (-6 dB): 90 horizontal x 90 vertical at 1000 Hz.
27 41 10-7
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8. Maximum weight: 5 Ibs.

9. Maximum dimensions: {9.3" x 7.4" x 5.8".

10. Multiple mounting points so that the unit may be mounted vertical or horizontal.
11. Manufacturer: Atlas Sound, Electro-Voice, OWI, JBL, QSC, or Soundtube.
Passive Ceiling Grid Lay-In Speaker Assembiles:

1. Functionally designed to be placed in a 2x2 ceiling grid, allowing the drivers to drop down below
the ceiling grid and be directed toward the listeners.

2. Two-way full range loudspeaker system with a passive crossover.

3. Frequency response: +3 dB, 50 Hz to 20 kHz.

4. On-axis sensitivity: >91 dB at 1 m with 1 W input.

5. Power handling capacity: 100W, minimum.

6. Nominal impedance: 8 ohms.

7. Dispersion (-6 dB): 110° up to 6000 Hz.

8. Maximum weight: 21 Ibs.

9. Enclosure constructed of 0.5 particle board with internal stiffeners.

10. Maximum dimensions: 23.625" x 23.625" x 8.0".

11. Provide support systems as required to securely install speakers.
12. Finish: white grill and enclosure.

13. Basis of design: KSI 6061-CSD.

Pendant Loudspeaker Assemblies:

1. Two-way full range loudspeaker system with a passive crossover functionally designed to be
suspended from structure or the ceiling above.

2. Frequency response: +3 dB, 78 Hz to 18 kHz.
3. On-axis sensitivity: >86 dB at 1 m with 1 W input.
4. Power handling capacity: 150W, minimum.
5. Nominal impedance: 8 ohms.
6. Dispersion (-6 dB): 120° conical.
7. Maximum weight: 8 Ibs.
27 41 10-8



10.

11.

12.

Enclosure: High impact polystyrene.
Grille: Zinc-plated steel with powder-coat finish.

Two steel cable suspension systems, one as the main and the other as a secondary or safety. Cables
shall be rated to 99 Ibs. minimum.

Multiple mounting points so that the unit may be mounted vertical or horizontal.

Manufacturer: Atlas Sound, Community, Electro-Voice, JBL, or Soundtube.

2.06 INFRARED ASSISTIVE LISTENING SYSTEMS:

A.

11/4/14
bds

General:

1.

Carrier requencies: 2.3 MHz and 2.8 MHz.

Rack-mountable modulators without integral emitters:

1.

2.

3.

Input sensitivity: 50mV-5V.
Line level input for each channel.

Rack-mountable.

Wall/Ceiling-Mount Emitters:

1.

2.

3.

4.

Compatible with selected modulator.
3000 ft? coverage.
Dual-channel operation.

Provide wall and/or ceiling mount as required by the drawings.

Modulators With Built-In Emitters:

1. Dimensions: 10.0” x 3.1” x 1.5”.

2. Dual-channel operation.

3. 3000 ft? coverage.

4. Line-level inputs.

5. Provide wall and/or ceiling mount as required by the drawings.

Receivers:

1. All receivers shall be compatible with all emitters and modulators in the entire project.
2. Headset Type:

2741 10-9
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H.

a. Compatible with transmitter/emitter used.

b. Dual-channel operation with push-button channel select.
C. Volume control.
3. Body Pack and Earphone Type:
a. Compatible with transmitter/emitter used.
b. Dual-channel operation.
C. 0.125" 2-channel headphone connector.
d. Provide one single earphone designed to hang on the ear for each receiver.
4. Body Pack Inductive Loop Type:
a. Compatible with transmitter/emitter used.
b. Dual-channel operation.
C. 0.125" 2-channel auxiliary connector.
d. Provide one inductive loop for each receiver.
5. Quantity: Compliant with current ADA requirements based on the facility as a whole.
Battery Chargers:
1. Compatible with system used.
2. Simultaneous charge for 8 batteries.
3. Quantity: as required to accommodate receivers and spare batteries.
Batteries:
1. Compatible with headsets used.
2. Quantity: one for each receiver, plus 25% of receiver quantity as spares.

Manufacturer: Listen Technologies, Sennheiser, or Williams Sound.

CABLES, CONNECTORS AND MISCELLANEOUS EQUIPMENT:

A

B.

General:

1.

Receptacles and connectors referred to as XLR type shall conform to ECA 297-A-1970.

Receptacles and Connectors:

1.

Line level: 3-pin locking XLR or 0.25" diameter tip/ring/sleeve phone type.

274110-10
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2.

3.

4.

Microphone level: 3-pin locking XLR type.
Loudspeaker level: 0.25" diameter tip/sleeve phone type.

Manufacturer: ITT Cannon, Neutrik, or Switchcraft.

Microphone and Line Level Cables:

1.

2.

5.

6.

#22 AWG conductors.

Capacitance: 34 pF/ft between conductors.

Twisted pair, stranded, color-coded conductors.

100% overall shield with stranded copper or tinned-copper drain wire.
Insulated.

Manufacturer: Belden, Liberty, or West Penn.

Digital Audio Cables:

1.

2.

5.

6.

#22 AWG conductors.

Capacitance: 13 pF/ft between conductors.

Twisted pair, stranded, color-coded conductors.

100% overall shield with stranded copper or tinned-copper drain wire.
Insulated.

Manufacturer: Belden, Liberty, or West Penn.

Loudspeaker Cables:

1.

2.

3.

4.

5.

#16 AWG conductors.

Twisted pair, color-coded, stranded conductors.
Insulated.

Unshielded.

Manufacturer: Belden, Liberty, or West Penn.

Microphone Extension Cables:

1.

2.

Strain relief on connectors.
Constructed of cables and connectors as specified herein.

Female XLR to male XLR.

274110-11



4. Length:

a. 25'; quantity: 10.
G. Rack Drawers:
1. 19" rack mountable.

2. 14.5" deep.

3. Black powder coat finish.

4. Locking with two matched keys.

5. Manufacturer: Middle Atlantic, Lowell, or Raxxess.
6. Quantity: as indicated on the Drawings.

PART 3: EXECUTION
3.01 MICROPHONES AND ACCESSORIES:

B. Wireless microphone antennas shall be located to provide drop-out free performance over the entire area
being served.

C. Wireless microphone handheld transmitters shall be labeled indicating the space in which the receiver is
located.
D. Provide phantom power as required per manufacturer's specifications.

3.02 MIXERS AND ASSOCIATED EQUIPMENT:
A. Coordinate default signal routing and signal processing with Owner and Engineer.
3.06 CEILING LOUDSPEAKER EQUIPMENT:

A. Loudspeakers shall be located as indicated on the Drawings, with minor changes, not to exceed 12" in any
direction unless approved by the Engineer.

B. Mount matching transformers inside loudspeaker enclosures, attached to loudspeaker or enclosure.
C. Connect matching transformer taps for wattages indicated on the Drawings.
D. Sound Pressure Level (SPL): 20 dB above ambient noise on-axis at ear height, minimum.
1. Ear height, sitting: 48".
2. Ear height, standing: 60".
E. Loudspeaker coverage: provide even coverage +3 dB at 2 kHz octave band off-axis throughout the space.

3.07 PROGRAM LOUDSPEAKERS AND ASSOCIATED EQUIPMENT:

11/4/14 27 41 10-12
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A. Loudspeakers shall be located as indicated on the Drawings, with minor changes, not to exceed 12" in any
direction unless approved by the Engineer.

B. Permanently mounted loudspeakers, other than ceiling-mounted, shall incorporate 50 durometer neoprene
vibration isolation pads loaded to {40 psi::275 kPa}.

C. Loudspeaker enclosures shall be supported from the building structure, or from the ceiling suspension
system in acoustical tile ceilings.

D. Repair damage to existing fireproofing to provide protection equivalent to original.

E. Monitor panels shall be rack-mounted and selector switch positions shall be marked to coordinate with
loudspeaker zones as indicated on the Drawings.

3.08  ASSISTIVE LISTENING SYSTEMS:

A. Aim emitter panels where best performance is obtained in each space where the drawings show an emitter
or emitters.

3.09 CABLES, CONNECTORS AND MISCELLANEOUS EQUIPMENT:

A General:
1. Observe circuit polarity and loudspeaker wiring polarity.
B. Receptacles and Connectors:
1. Attach XLR type connectors to mounting plates with machine screws or use single-hole mounting

types with threaded sleeve and mounting index to prevent rotation.
2. Isolate XLR type connector shells from cable shields.

3. Unless otherwise indicated on the Drawings, {0.25"::6 mm} tip/ring/sleeve receptacles and
connectors shall be wired as follows:

Conductor Connector Signal
Red or white Tip High or positive
Black Ring Low or negative
Bare Sleeve Ground or common
END OF SECTION
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VIDEO SYSTEMS

PART 1: GENERAL

1.01 DESCRIPTION:

A

B.

General provisions and other electrical systems are specified in other Sections of Division 27.

This Section covers video systems.

Specialty systems general provisions are specified in Section 27 40 10, Audio-Visual General.

Audio systems are specified in Section 27 41 10, Audio Systems.

Control systems are specified in Section 27 41 12, Media Control Systems.

Projection screens are specified in Section 27 41 14, Projection Screens.

Audio-visual performance verification is specified in Section 27 40 90, Audio-Visual Performance

Verification. This Section includes responsibilities and obligations in support of the performance verification
specified therein.

1.02 QUALITY ASSURANCE:

A

Conform to the following:

1. NFPA 70-2011.

PART 2: PRODUCTS

2.01 GENERAL:

A

Unless otherwise specified herein, quantities of equipment are indicated on the Drawings, and performance
values specified herein are minimum acceptable values.

2.02 CAMERA EQUIPMENT:

A.

11/4/14
bag

General: cameras and camera control units of the same type shall be compatible products by the same
manufacturer.

Cameras and related equipment shall be color as selected by the Owner.

High Definition Single Chip Pan-Tilt-Zoom Cameras, Type A:

1. Single chip color complimentary metal-oxide semiconductor (CMOS) device.
2. Aspect ratio: 16:9.
3. Supported resolutions: 720p, 1080i, and 1080p.
4, Outputs: component and HDMI, both available through an active category cable extension system.
5. 1.3M pixels, minimum.
6. Minimum illumination: 0.7 lux at F1.6.
27 40 11-1



11/4/14
bag

10.

11.

12.

13.

14.

15.

16.

VIDEO SYSTEMS

Signal-to-noise ratio: 50 dB at 0 dB gain.
Integral automatic functions, including: white balance, focus, and iris functions.

Integral pan-tilt head allowing movement up to £100° horizontal and £25° vertical at greater than 70°
per second.

Category cable transmission system integral to the camera unit.
Image inversion to allow camera to be mounted upside down.
Integral 10:1 zoom lens.

RS-232 controllable.

Maximum dimensions (H x W x D): 8.5” x 6.75” x 7.7”.
Wall/ceiling mount.

Manufacturer: Sony, or Vaddio.

High Definition Camera Category Cable Transmission Equipment:

1.

2.

7.

8.

For use with High Definition Camera Type A.

Functionally designed to transmit camera video, power, and control (RS-232 and RS-422) signals
over two category cables per camera.

Compatible with the transmission distances required by the distance between the camera and the
rack-end interface.

Camera-end interface shall be a shoe integral to the camera.

Equipment-rack-end interface shall be rack mountable.

Support of video signals as indicated on the Drawings and resolutions as specified herein.
The color of visible components of the transmission system shall be the same as the camera.

Manufacturer: Sound Control Technologies, or Vaddio.

Camera Control Units:

1.

Controls: iris, master black level, white balance, H-phase, SC-phase, camera gain, red and blue gain,
color bars, and cable length compensation.

Compatible with High Definition Camera Type A.
RS-232 controllable.

Manufacturer: Sony, Vaddio, or same as camera manufacturer specified.
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PROGRAM SOURCE AND RECORDING EQUIPMENT:

C.

Desktop Visual Presenters:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

Camera element: 1/2” CMOS color sensor.

Effective pixels: 5 Megapixels.

Supported resolutions including 1080p.

Automatic focus.

Progressive scan.

RS-232 controllable.

Wireless remote control.

USB port and SD cardslot for image capture transport to an external computer.
Auxiliary video inputs.

Four position image rotation.

Outputs: HDMI or DVI.

Integral light sources configured to provide front illumination.

Macintosh and Windows software package supporting annotation, image capturing, and network
sharing.

Optical zoom: 8:1, minimum.
Digital zoom: 10:1, minimum.
Maximum size when stored: 12” x 9.6” x 3”.

Manufacturer: Avervision F50 or comparable by EImo, Panasonic or WolfVision.

Blu-Ray Disc Players:

1.

Capable of playing discs recorded in the following minimum formats: Blu-Ray, DVD, DVD-R,
DVD-RW, DVD+R, DVD+RW, Audio CD, CD-R, and CD-RW.

Compatible with the following video formats: MPEG2, HP@ML, MPEG4, HP2L 4.1, and SMPTE
VC1, and AP@L3.

Outputs as indicated on the Drawings.
Output resolutions up to and including 1080p/24 and 1080p/60.

D/A and A/D conversion: 96 kHz @ 24-bit.
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8.

9.

VIDEO SYSTEMS

LAN and USB connectivity for firmware upgrades.

Rack mountable.

RS-232 controllable.

Manufacturer: Denon, LG Electronics, or Sony.

SIGNAL PROCESSING EQUIPMENT:

A

HDMI Audio De-Embedders:

1.

2.

Data rate: 2.25 Gbps.

HDCP compliant.

HDMI 1.3 compliant.

EDID management.

Auto format detection.

HDMI input with pass through.

Audio outputs: TOSLINK optical, S/PDIF, and stereo audio.

SWITCHERS AND ASSOCIATED EQUIPMENT:

1.

General:
a. Genlockable where indicated on the Drawings.
b. Video:
1) Differential phase error: <1.0°.
2) Differential gain error: <1.0%.
3) Signal-to-noise ratio: >75 dB.
4) Crosstalk: <-60 dB at 5 MHz.
5) Connectors: female BNC type, unless otherwise specified herein.
C. Audio:
1) Signal-to-noise ratio: >100 dB.
2) Crosstalk: <-80 dB at 15 kKHz.
3) Gain error: £0.1 dB channel to channel.
4) Connectors: 3.5 mm captive screw type, unless otherwise specified herein.
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VIDEO SYSTEMS

d. RS-232 controllable, hardware and software compatible with control system.

e. X-Y type control panel.

f. IP addressable and Ethernet controllable where indicated on the Drawings.

g. Balanced audio inputs and outputs as indicated on the Drawings with stereo audio-follow-

video and breakaway audio capability.
h. Maximum switching speed: <20 ms.

i. Unless specified as a seamless switcher, switchers shall employ "glitch-free" technology.

j Rack mountable.

2. Digital Video Matrix Switchers.
a. HDCP compliant.
b. HDMI inputs and outputs as shown on the drawing.
C. HDMI compliant.
d. EDID management.
e. Up to 2.25 Gbps per graphic channel.
f. Support of resolutions up to and including 1080p.
g. Support of embedded audio and 12-bit Deep Color.
h. 100 user presets.

i. Ethernet or RS-232 controllable as shown on the Drawings.
J- Digital audio pass through, supporting stereo, 5.1, and 7.1 audio.
k. Rack-mountable.

l. Manufacturer: RGB Spectrum, Extron Electronics, or Kramer.

B. Digital Video Scaling Presentation Switcher
1. Inputs and outputs as shown on the Drawings.
2. HDCP and HDMI 1.3 compliant.
3. Front panel lockout.
4. Built in audio power amplifier where shown on the drawings.
5. HDBase-T support where shown on the drawings.
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6. Microphone inputs with +48V phantom power switch.

7. Single scaler with fade to black functionality to prevent glitches during switching.
8. Support of resolutions up to and including 1080p and 1920x1200.

9. Embedding and De-embedding of HDMI audio.

10. Picture-in-picture and split screen.

11. EDID management.

12. Freeze and zoom.

13. Ethernet or RS-232 control as shown on the drawings.

14. Adjustable audio delay.

15. Built-in time base corrector.

16. Manufacturer: Kramer, Extron Electronics, or Analog Way.

2.07 HIGH DEFINITION TWISTED PAIR TRANSMISSION EQUIPMENT:

A. General:
1. Input and output types and quantities shall be as indicated on the Drawings.
2. HDCP compliant.
3. EDID pass through and/or emulation.
4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
5. Minimum resolution support: 1080p.
6. Two-way polling RS-232 transmission as indicated on the Drawings.
7. Compatibility: receivers and transmitters must be compatible with the receivers and transmitters to

which they are connected on the drawings.

8. Transmit/receive via a single cable.
9. Front-panel LED indicators.
10. Provide rack-mount kits and surface-mount Kits as required.

B. Transmitter Type 1 (symbol T1):
1. HDMI input.

2. IR emitter input.

11/4/14
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5.

6.

VIDEO SYSTEMS

Decora-style chassis, mountable in a standard NEMA deep gang box.
Able to be powered from the receiver.
Maximum depth 1.14 in.

Manufacturer: FSR, Kramer, or Extron.

Receiver Type 1 (symbol R1):

1.

2.

5.

6.

HDMI output.

Able to power transmitter.

Rectangular chassis.

Minimum distance limitation: 150 ft at 1080p.
Maximum data rate: 1.65 Ghps.

Manufacturer: FSR, Kramer, or Extron.

Receiver Type 2 (Symbol R2):

1.

2.

6.

7.

HDBase-T standard.

HDMI output.

Rectangular chassis.

Maximum Data Rate: 10.2Gbps.

Serial and IR control of local device.

Receives power from switch to which it is connected.

Manufacturer: Kramer

Transmitter Type 3 (Symbol T3):

1.

2.

Rectangular chassis.

HDMI input.

Transmission of bidirectional RS-232.

Data rate: 1.65Gbps.

Distance using specified shielded cable: 230 ft at 1080p.

Dimensions: 4.76” x 2.83” x 0.95".
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VIDEO SYSTEMS

Manufacturer: Kramer.

Receiver Type 3 (Symbol R3):

1.

2.

6.

7.

Rectangular chassis.

HDMI output.

Transmission of bidirectional RS-232.

Data rate: 1.65 Gbps.

Distance using specified shielded cable: 230 ft. at 1080p.
Dimensions: 4.76” x 2.83” x 0.95”.

Manufacturer: Kramer.

MULTIMEDIA LCD PROJECTORS AND ASSOCIATED EQUIPMENT:

A

General:

1.

2.

9.

Inputs and outputs as indicated on the Drawings.

Unbalanced stereo audio inputs with variable audio output where shown on the drawings.
RS-232 controllable where indicated on the Drawings.

IP addressable and Ethernet controllable where indicated on the Drawings.

HDCP compliant.

HDMI 1.3 compliant.

Supported resolutions up to and including 1920 x 1200 and 1080p.

Provide lens as necessary to enable the projector to display the image on the screen at the proper size
from the throw distance indicated on the Drawings.

Manufacturer: Christie Digital, Digital Projection, EIKI, Mitsubishi, or NEC.

Projectors, Type A:

1.

2.

Brightness: 5500 ANSI lumens, minimum.
Variable line level audio output.

Contrast ratio: > 800:1.

Native resolution: 1280 x 800.

Uniformity: >90% on the diagonal.
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10.

VIDEO SYSTEMS
Lens shift, minimum: 60% up or down, 10% left or right.
Keystone correction, minimum: 40° up or down, 20° left or right.
Wireless IR remote control.

Interchangeable lenses. Provide appropriate lens for each projector to provide full-screen images at
the throw distances indicated on the Drawings.

Units shall provide, at a minimum, power status and lamp life feedback via RS-232 and local area
network (LAN) connection.

Projectors, Type B:

1.

2.

10.

Brightness: 7000 ANSI lumens, minimum.

Variable line level audio output.

Contrast ratio: > 2700:1.

Native resolution: 1920 x 1080.

Uniformity: >90% on the diagonal.

Lens shift, minimum: 50% up or down, 10% left or right.
Keystone correction, minimum: 40° up or down, 20° left or right.
Wireless IR remote control.

Interchangeable lenses. Provide appropriate lens for each projector to provide full-screen images at
the throw distances indicated on the Drawings.

Units shall provide, at a minimum, power status and lamp life feedback via RS-232 and local area
network (LAN) connection.

Ceiling Mounts:

1.

2.

Mounts shall be approved by the manufacturer for use with the supplied projectors.
Adjustable roll, tilt, yaw, and height.

Integral cable management.

Positive position locking.

Manufacturer: Chief Manufacturing, Display Devices, Peerless, or Premier Mounts.
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2.11 FLAT PANEL MONITORS AND ASSOCIATED EQUIPMENT:

A. Flat Panel Monitors, General:
1. Auto-locking 15 kHz to 91.1 kHz horizontal scan rate and 50 Hz to 80 Hz vertical scan rate.
2. Nominal screen size as indicated on the Drawings for each device, £{1"::25 mm}.
3. Integral stereo loudspeaker system with loop-through audio inputs.
4, Manufacturer: Mitsubishi, NEC, or Sony.
B. Desktop Flat Panel Monitors and Related Equipment:
1. Widescreen Flat Panel Monitors:
a. Inputs as indicated on the Drawings.
b. Nominal screen size as indicated on the Drawings for each device, +1".
C. Native resolution: 1920 x 1080 @ 60 Hz, minimum.
d. Aspect ratio: 16:9.
e. Viewing angle: 178° x 178°, minimum.
f. Contrast ratio: >1000:1.
0. Luminance: 250 nits.
h. Integral power supply.

i Overall dimensions without stand: 11.9” x 20.0” x 2.5”.

j. HDCP compliant
k. Manufacturer: HP, LG, NEC, Samsung, or ViewSonic.
C. Large Format Flat Panel LCDs and Related Equipment:
1. Large Format Flat Panel LCDs:
a. Nominal screen size as indicated on the Drawings for each device, +1".
b. Native pixel resolution: 1920 x 1080, minimum.
C. Horizontal frequency range: 15.6 kHz to 93.8 kHz.
d. “Smart” functionality, including web browsing and access to files stored on a network drive.

Coordinate file types and network storage access with Using Agency.

e. Pixel pitch: 0.81 mm square.
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VIDEO SYSTEMS

f. Aspect ratio: 16:9.
g. RS-232 controllable.
h. HDCP compliant.

i. Wireless remote control.

j Manufacturer: NEC, LG, Mitsubishi, Samsung, Sony, or Sharp.
2. Flat Panel Display Low Profile Wall Mounts:
a. Pitch adjustable: 15° down.
b. Landscape orientation.
C. Maximum thickness: 1.5".
d. Finish shall be black.
e. Manufacturer: Chief Manufacturing, Display Devices, Peerless, Premier Mounts, or by flat

panel manufacturer.
f. Quantity: one per display.

2.12  INTERACTIVE DISPLAYS AND ASSOCIATED EQUIPMENT

A. Desktop Interactive Displays
1. Minimum 24” display.
2. HDCP compliant.
3. Integral tilt stand.
4. Inputs and outputs as shown on the drawings.
5. Mac and PC based annotation/collaboration software included.
6. USB 2.0
7. Native resolution: 1920x1080.
8. Basis of design: Smart Technologies SMART Podium SP524.
B. Large Flat Panel Interactive Displays
1. Native aspect ratio: 16:9.
2. Viewing area diagonal size: 70”.
3. Integrated speakers.
11/4/14
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VIDEO SYSTEMS

Inputs: HDMI (2), USB 2.0 (3), USB 3.0 (3), Ethernet (2), Component Video, Composite Video,
VGA.

Outputs: HDMI.

Integral PC with Intel Core i7-4770T processor and Q87 chipset, 8 GB RAM, and Windows 7
operating system.

Support for GoToMeeting, WebEx, Microsoft Lync, Adobe Connect, Microsoft Office, and software
video conferencing CODECs.

Whiteboard and annotation over video functionality.

Basis of design: Infocus Mondopad.

DIGITAL SIGNAGE EQUIPMENT:

A

Players and Control Software:

1.

2.

10.

11.

12.

13.

14.

15.

16.

Drag-and-drop software application GUI interface.
Maintenance/management software able to control 10 units (minimum).
Landscape or portrait mode.

Scrollable text.

Output resolution: 1920 x 1080.

Stereo audio out.

USB 2.0

SDHC card slot or similar.

Support of MPEG-2 and MPEG-4 (H.264) video formats.

Support of AAC (M4A), WAV, and MP3 audio formats.

Support of JPG, PNG, and BMP images with cross fade transitions.
Mountable on rear of display or display mount.

HDMI and RGBHYV output.

RS-232 control of the display.

100Base-T Ethernet communication with software.

Mouse and keyboard ports.
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VIDEO SYSTEMS

Manufacturer: ChyTV, or Sony.

VIDEO TELECONFERENCING EQUIPMENT:

A General:

1. Comply with the following standards:
a. ITU-T H.323-2006 and ITU-T H.320-2004.
b. Video: ITU-T H.263-2005, and ITU-T H.264-2007.
C. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
d. Multimedia conferencing: ITU-T T.120-2007.

2. Supporting the Following Interfaces:
a. T1/E1 (2.048 Mbps)
b. X.21/V.35/RS-449 with RS-366 dialing.

1. Compatible with ITU-T H.243-2005 compliant multipoint control units.

2. Operable with a BONDING compatible inverse multiplexer.

3. Capable of operating at network data rates from 56 kbps to 768 kbps.

4. Capable of operating over the public switched networks, private networks, VSAT networks, and
international networks.

5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.

6. Provide lip synchronization in all algorithms and at all speeds.

7. Compatible with both NTSC and PAL systems.

8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room
return audio echo without the installation of special acoustical treatments.

9. Provide manufacturer's wireless remote control.

10. Manufacturer: Lifesize, Polycom, or Cisco.

B. High Definition Video Codecs:

1. Inputs, outputs, and network connectivity as shown on the drawings.

2. Minimum system resolution and frame rate: 1080p @ 30 fps.

3. Minimum available bandwidth: 2 Mbps.

4. Native display format: 16:9.
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10.

11.

12.

13.

VIDEO SYSTEMS
Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end
picture).

Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and
controllable from the control system.

Microphone sources shall be provided with phantom power and audio volume adjustment of the near-
end system (including muting) from the control system.

Support for displaying a non-camera source concurrently with a camera source (H.239).
Auxiliary video and line-level audio inputs/outputs for a recording device.

Dialing capability from the control system.

Remote diagnostics and maintenance.

RS-232 and Ethernet controllable.

Output format: 1920x1080, 60 fps.

CABLES, CONNECTORS, AND MISCELLANEOUS EQUIPMENT:

A. General:

1.

2.

The following connectors in plates shall be barrel or pass-through type, unless otherwise indicated on
the Drawings:

a. BNC type connectors.

b. RCA type connectors.

C. Tri-Lock type connectors.

d. S-video mini-din connectors.

Provide DVIto HDMI (or vice versa) adapters or adapter cables as required to complete connectivity.

B. HDMI and DVI-D Cables

ok ow

6.

Connectors as shown on the drawings.

Supports 1080p60 with 16-bit color depth and computer resolutions up to and including WQXGA.
24kt gold-plated connectors.

Pre-made lengths to satisfy distance and placement as identified in the drawings and by the Owner.

Manufacturer: Extron, Crestron, or Kramer.

HDMI to DVI and DVI to HDMI adapters:
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1. Functionally designed to convert DVI to HDMI.

2. Supports 1080p60 with 16-bit color depth and computer resolutions up to and including WQXGA.
3. 24kt gold-plated connectors.

4. May be in connector form or cable form as required by the design.

5. Manufacturer: Extron, Crestron, or Kramer.

D. Shielded Category 6 Cables, plenum rated.

1. For use with digital video signal paths marked ‘DGKAT’ on the one-line diagrams and others where
Category 6 cabling is required or recommended.

2. Class CMP-rated for plenum use.

3. Impedance: 100 ohms.

4. Max conductor resistance: 27 ohms/1000 ft.

5. Capacitance: 160 pF/100m at 1 kHz.

6. Conductors: four pair, 24 AWG solid copper.

7. Shield: Foil and braided 38 AWG tinned copper.
8. Basis of design: Kramer BCP-DGKat623.

E. Video Cables (RG-6/U):

1. Class 2 or CM rated for nonplenum use; Class 2P or CMP for plenum use.
2. Rated for digital or analog use.

3. Center conductors: #18 AWG solid bare copper, minimum.

4. Nominal DC resistance: 6.4 ohms per 1000'".

5. Nominal outside diameter: 0.275".

6. Shielding: double copper braid, 95% shield coverage, minimum.

7. Nominal impedance: 75 ohms.

8. Nominal capacitance: 17 pF/ft, maximum.

9. Maximum attenuation, dB/100’: 0.85 at 10 MHz; 4.45 at 400 MHz.

10. Manufacturer: Belden 1694A/1695A, Comprehensive CVC-6XF, or West Penn 6350/256350.

F. Video Cables (RG-11/U):
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1. Class 2 or CM rated for nonplenum use; Class 2P or CMP for plenum use.
2. Rated for digital or analog use.

3. Center conductors: #14 AWG solid bare copper, minimum.

4. Nominal DC resistance: 2.5 ohms per 1000'.

5. Nominal outside diameter: 0.4".

6. Shielding: duofoil and copper braid, 95% shield coverage, minimum.

7. Nominal impedance: 75 ohms.

8. Nominal capacitance: 16.1 pF/ft, maximum.

9. Maximum attenuation, dB/100": 0.46 at 10 MHz; 2.8 at 400 MHz.

10. Manufacturer: Belden 7731A/7732A, Liberty RG11-CATV-BLK/RG11-P-CATV, or West Penn
1131.

G. S-Video Cables:

1. Class 2 or CM rated for nonplenum use; Class 2P or CMP for plenum use.

2. Center conductors: #26 AWG solid bare copper, minimum.

3. Nominal DC resistance: 103 ohms per 1000'::338 ohms.

4. Nominal outside diameter: 0.31".

5. Shielding: copper braid, 95% shield coverage, minimum.

6. Nominal impedance: 75 ohms.

7. Nominal capacitance: 19 pF/ft, maximum.

8. Maximum attenuation, dB/100": 2.30 at 10 MHz; 7.81 at 100 MHz.

9. Manufacturer: Belden 1807A/7700A, Extron 22-123/22-129, or West Penn 2825/252825.

H. MINI RGBHYV Cables (RG59/V):

1. Five individual video cables, color-coded, in overall jacket.

2. Class 2 or CM rated for nonplenum use; Class 2P or CMP for plenum use.
3. Center conductors: #26 AWG solid bare copper, minimum.

4. Nominal DC resistance: 41 ohms per 1000".

5. Nominal outside diameter: 0.304".
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6. Shielding: Aluminum foil (100% coverage) with copper braid (95% shield coverage).
7. Nominal impedance: 75 ohms.

8. Nominal capacitance: 16.7 pF/ft.

9. Maximum attenuation, dB/100": 1.6 at 10 MHz; 5.1 at 100 MHz.

10. Manufacturer: Extron MHR-5 or comparable by Liberty or Belden.

BNC Type Connectors:

1. Characteristic impedance: true 75 ohms, +1%.

2. Voltage rating: 500 V RMS.

3. Return loss: <-36 dB up to 1 GHz.

4. Two- or three-piece construction with crimp rings and crimp or solder center pins.

5. Brass, brass alloy, or stainless steel construction with tarnish-resistant finish.

6. Connectors shall match video cables based on cable manufacturer's recommendations.
7. Manufacturer: Amphenol, Canare, or Kings.

RCA Type Connectors:

1. Characteristic impedance: true 75 ohms, £1%.

2. Frequency range: DC to 200 MH.

3. Two- or three-piece construction with crimp rings and crimp or solder center pins.

4. Brass, brass alloy, or stainless steel construction with tarnish-resistant finish.

5. Connectors shall match video cables based on cable manufacturer's recommendations.
6. Manufacturer: Amphenol, Canare, Neutrik, or Switchcraft.

VIDEO SYSTEMS

S-Video Mini DIN Type Connectors:

1.

2.

Voltage rating: 500 V RMS.

Current rating: 1.5 A.

Two- or three-piece construction with crimp rings and crimp or solder center pins.
Brass, brass alloy, or stainless steel construction with tarnish-resistant finish.

Connectors shall match video cables based on cable manufacturer's recommendations.
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D-Sub Type Connectors:

1.

2.

3.

4,

5.

Voltage rating: 1000 V RMS.

Current rating: 1.5 A.

Two- or three-piece construction with crimp rings and crimp or solder center pins.
Brass, brass alloy, or stainless steel construction with tarnish-resistant finish.

Connectors shall match video cables based on cable manufacturer's recommendations.

Shielded Category Cable Connectors

1.

2.

For use on all connections were signal paths are shown as ‘DGKAT’ on the one line diagrams.

Panel Mount

a. Compatible with shielded category 6 cable defined above.
b. Maintains shielding of category cable through chassis.

C. Category 6 compliant data rate up to 10 Gbps.

d. Contact resistance: <10 milliohms.

e. Frequency range: 1 to 250 MHz.

f. Insulation resistance: >0.5 Gohms.

g. Rated current per contact: 1.5A.

h. Rated voltage: 50V.

i. Standard compliance: TIA/EIA 568B, IEC11801.
J. Wire size compatibility 22 to 24 AWG.
K. Nickel Housing.

l. Basis of design: Neutrik EtherCON Cat6 NESFDY -C6.

Cable Mount

a. Compatible with panel mount connectors specified and shielded category 6 cable defined
above.

b. Accommodates cable OD from 5.5 mm to 6.5 mm.

C. Wire size compatibility 22 to 28 AWG.

d. Maintains all shielding through connector.
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€. Standard compliance: Cat 6, TIA/EIA 568B, IEC11801, EN 50173.

f. Nickel shell plating.

g. Zinc die cast shell.

h. Basis of design: Neutrik EtherCON Cat 6 NESMC6-MO or Kramer CON-CRIMP-RJ-45.

PART 3: EXECUTION
3.01 GENERAL:

A Video signals shall be scaled or scan converted as necessary to provide the native resolution signal to display
and video capture devices.

B. Whenever possible a common native resolution shall be determined for each space and shall be provided to
every display in the system.

C. Seismic restraints shall be provided as specified in 27 40 10, Audio-Visual General.

3.02 CAMERA EQUIPMENT:

A Camera images shall be free of visible vibration.

B. Adjust and set white balance, and color timing. , and genlock and sync.
C. Adjust pan-tilt limit switches.

D. Provide low voltage power from equipment racks.

E. Provide wall/ceiling mounts.

3.03 SIGNAL PROCESSING EQUIPMENT:

A. Signal processing equipment shall be mounted in the equipment racks and/or control consoles, as indicated on
the Drawings, unless otherwise specified herein.

B. Configure and adjust signal processing equipment to produce the native resolution of the primary display
devices within each separate system for each potential source resolution, unless specified otherwise herein.
RGBHY sources shall be tested from 640 x 480 at 60 Hz through 1280 x 1024 at 60 Hz. NTSC composite
video and NTSC S-video shall also be tested.

3.04 CABLES, CONNECTORS, AND MISCELLANEOUS EQUIPMENT:
A. Digital Cables and Connections
1. Within an equipment rack, where premade cables are used, provide the shortest cable required to
complete each circuit. If any cable must be coiled within an equipment rack, coil cables in such a
manner that does not block access to the rear of the equipment.

3.05 VIDEO AND DATA PROJECTORS AND ASSOCIATED EQUIPMENT:

A. Video and data projectors shall be installed per the manufacturer's recommendations.
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3.06

3.07

3.08

3.09
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VIDEO SYSTEMS
B. Video and data projectors shall be selected to match the native resolution of the system, unless otherwise
specified herein.

C. Configure projectors to provide a full-screen images at the room’s native resolution, unless otherwise
specified. Verify color timing.

VIDEO AND DATA MONITORS/RECEIVERS AND ASSOCIATED EQUIPMENT:

A. Video and data monitors shall be selected to match the native resolution of the system, unless otherwise
specified herein.

B. Configure monitors to provide full images at the room’s native resolution. Verify color timing.

VIDEO TELECONFERENCING EQUIPMENT:

A Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
B. Perform a test call using each applicable networking and calling standard.
C. Coordinate programming of initial user presets with the Owner.

DIGITAL SIGNAGE PLAYERS:

A Install players on the back of the displays or on display mounts. Provide required hardware.
B. Install management and content software packages on PC(s) identified by the Owner.
VIDEO PERFORMANCE TESTS AND ADJUSTMENTS:

A General:

1. Adjust, balance, and align equipment for optimum quality and to meet the manufacturer's published
specifications.

B. Performance Standards:

1. Unless restricted by the published specifications of a particular piece of equipment, or unless
specified otherwise herein, the following performance standards shall be met by each system:

a. Digital video signals shall be:
@ Tested for HDCP compliancy issues. Correct any issues found.
(2) Free of digital noise, pixellation, and artifacts.

3 Tested for proper EDID configuration so that images fill the screen using scalers in
switching and internal to each display.

b. All Video images shall be:

@ Free from banding where bands of the video image are at incorrect intensities.
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VIDEO SYSTEMS
2 Free from bending at the corners due to synchronization problems.

(3) Free from outlining due to timing issues and component signals being out of
convergence.

(@) Free from ghosting or reflections due to improper termination and impedance
mismatching.

%) Free from video roll due to ground loops and improper grounding.
(6) Free from visible jitter due to an instable synchronization signal.
) Free from double images due to improper scan rates.
C. Video, Signals:
@ SIN (peak-to-RMS) unweighted DC to 4.2 MHz: 55 dB minimum.
2 Crosstalk, unweighted DC to 4.2 MHz: 55 dB minimum.
3 Video Signal Strength:
a) Composite video: 1 V peak-to-peak, nominal.
b) S-video: 0.7 V peak-to-peak, nominal.
C) Component video: 0.7 V peak-to-peak, nominal.
d) Computer: RGB 0.7, peak-to-peak, nominal, Hand V, 5V (TTL).
4) Receptacle voltage level for RF signal outlets: 6.0 dBmV, +£3.0 dB.
(5) Line and field tilt: 2% maximum.
(6) Differential gain: 3% maximum.
(7 Differential phase: 2° maximum.
d. Video, Timing:
) System synchronization coincidence shall be within 50 ns.
(2) NTSC color timing shall be within 2° at 3.58 MHz.
(3) Computer (RGBHV) color timing shall be within 1 pixel at system resolution.
4) Video timing shall be achieved without readjustment of source phasing.

a) Delay units, active or passive, shall be provided, if necessary, to achieve
proper timing.

C. Video Display Adjustments:
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For the following tests and adjustments, test signals provided by the signal generator shall be injected
into the system from the primary presentation location and displays optimized from this location.

Image Sizing:

a. Using a crosshair or crosshatch pattern, adjust display device to show full image at system
resolution.

Black Level:

a. Use a signal generator to provide a picture line up generating equipment (PLUGE) test
pattern on the display to be adjusted.

b. Adjust the brightness control upward until the "blacker-than-black™ bar is visible on the
screen.

C. Decrease the brightness control slowly until this bar becomes fully extinguished. Continue
until the test pattern background reaches the same point, i.e., no light output.

d. The remaining vertical bar should be dimly visible. Record the value of the onscreen
display.

System Gain:

a. Use a signal generator to provide a PLUGE test pattern on the display to be adjusted.

b. Adjust the contrast control until the 100% white bar begins to bloom or distort in size or
stops getting brighter.

C. Decrease the contrast control until the white bar is at the threshold of maximum brightness
without any of these distortions.

d. Record the value of the onscreen display.

e. Perform Black Level and System Gain tests until there is no additional interaction between

contrast and brightness control adjustments and record the final onscreen values for contrast
and brightness.

Color Level or Gain:

a. Use a signal generator to provide a SMPTE color bars test pattern on the display to be
adjusted.

b. Adjust the color level, individually if possible, until each channel's large bar blends with the
small patch underneath.

C. Record the onscreen value for color level(s).

Color Phase:

a. Use a signal generator to provide a SMPTE color bars test pattern on the display to be

adjusted.
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VIDEO SYSTEMS

b. While viewing the blue channel information only, adjust the tint control until the large
internal bars blend with their patch below.

C. Perform Color Level and Color Phase tests until there is no additional color or tint control
interaction and record the final onscreen values for color and tint.

END OF SECTION
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MEDIA CONTROL SYSTEMS

PART 1: GENERAL

1.01 DESCRIPTION:

A.

This Section covers media control systems.

Specialty systems general provisions are specified in Section 27 40 10, Audio-Visual General.

Audio systems are specified in Section 27 41 10, Audio Systems.

Video systems are specified in Section 27 41 11, Video Systems.

Projection screens are specified in Section 27 41 14, Projection Screens.

Audio-visual performance verification is specified in Section 27 40 90, Audio-Visual Performance

Verification. This Section includes responsibilities and obligations in support of the performance verification
specified therein.

1.02 QUALITY ASSURANCE:

A.

Conform to the following:

1. NFPA 70-2011.

PART 2: PRODUCTS

201 GENERAL:

A.

B.

11/4/14
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Unless otherwise specified herein, quantities of equipment are indicated on the Drawings.
Performance values specified herein are minimum acceptable values.

Control components shall be of the same manufacturer unless otherwise specified herein.

1. Manufacturer: Crestron.
Processors:
1. Central Processing Units (CPUs):
a. Word length: 32 bits, minimum.
b. Processing speed: 257 MIPS, minimum.
2. Memory:
a. Volatile: 32 MB, minimum.
b. Nonvolatile: 1 MB, minimum.
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MEDIA CONTROL SYSTEMS

C. Control Bus:
1) Data transfer rate: 600 kbps, minimum.
2) Capable of providing power for remote devices.
3) Capable of supporting thousands of parallel devices.
E. Input/Output Ports:
1. RS-232/RS-422/RS-485 ports:
a. XON/XOFF (transmit on/transmit off) compatible.
b. CTS/RTS (clear to send/ready to send) compatible.
C. Data transfer rate: 300 baud to 115,200 baud.
d. Connectors: DB-9.
2. IR/Serial Ports:
a. Maximum carrier frequency: 1.142 MHz.
b. Individual universal asynchronous receiver-transmitter (UART) per port to allow all ports to
be used simultaneously.
C. Connectors: phoenix-type.
3. Contact Closures:
a. Voltage range: 0V DCto 5V DC, minimum.
b. Interactive power sensing for infrared ports.
C. Connectors: phoenix-type.
4. Relays:
a. Isolated, independently controlled single-pole single-throw relay ports.
b. Voltage: 24V DCor28V ACat 1 A, minimum.
C. Connectors: phoenix-type.
5. Ethernet:
a. Auto-negotiating half or full duplex 10/100 BaseT TCP/IP support.
b. Supports dynamic and static IP assigning.
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MEDIA CONTROL SYSTEMS

C. Protocols: DHCP, ICSP, ICMP, HTTP, FTP, and SMTP.
d. Connectors: RJ-45.
6. Expansion modules (providing additional ports) shall connect to the main controller via Ethernet or

proprietary bus.

2.02 CENTRAL CONTROLLERS:

A. General:
1. Rack mountable.
2. Programmable control assignment and configuration.
B. Integrated Controllers:
1. Processor and memory as specified in Paragraph 2.01.D.
2. Functionally designed with ports integrated into one standard product.
3. Ports as indicated on the Drawings with functionality as specified in Paragraph 2.01.E.
4. Expandable via control card slots as indicated on the Drawings.

2.03 CONTROL PANELS:

A. Touch Control Panels:

1. Screen sizes as indicated on the Drawings.

2. Wired Tilt Touch Control Panels:
a. Functionally designed for desktop operation.
b. 16 bit color active matrix LCD panel.
C. Screen resolution: 640 x 480, minimum.
d. Integral external push buttons.
e. Ethernet and proprietary bus communications.
f. Memory: 32 MB SDRAM, 32 MB Flash.

3. Wired Wall Mountable Touch Control Panels:
a. Functionally designed to mount in walls or millwork.
b. Provide manufacturer recommended back box.
C. Provide manufacturer’s rack-mount accessory where indicated on the Drawings.
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2.05
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MEDIA CONTROL SYSTEMS

d. 18 bit, 256k color active matrix LCD panel.
e. Screen resolution: 640 x 480, minimum.

f. Ethernet and proprietary bus communications.
g. Integral external push buttons.

CABLES, CONNECTORS, AND MISCELLANEOUS EQUIPMENT:

A.

Control Cables:

1.

10.

Class 2 or CM rated for nonplenum use; Class 2P or CMP for plenum use.
Two-part construction in common jacket.

Data conductors: #20 AWG stranded bare copper, minimum.

Data shield: foil with tinned copper drain.

Data nominal capacitance: 13 pF/ft, maximum.

Power conductors: #18 AWG stranded bare copper, minimum.

Power shield: foil with tinned copper drain.

Nominal outside diameter: 0.032".

Voltage rating shall be 200 V, AC or DC, minimum except where cable is pulled in the same
raceway with nonenergy limited systems.

Manufacturer: Belden, Liberty 22-18-IPSH-2C/22-18-1PSH-2C-P, or West Penn.

Control connectors: keyed 10-pin RJ-45 type connectors or 4-pin mini-XLR type connectors unless
otherwise indicated on the Drawings.

DC Power Supplies:

1.

2.

As per manufacturer's recommendation.

Quantity: as required.

ETHERNET BASED CONTROL EQUIPMENT:

A.

General:

1.

2.

This paragraph applies to equipment which will serve as control transport for the devices specified in
Section 27 41 12, Media Control Systems.

All network switches shall be managed.
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MEDIA CONTROL SYSTEMS

B. Switches:
1. Standards: 1EEE 802.3-2008.
2. Protocol: CSMA/CD.
3. Speed: 10/100/1000 Mbps per port.
4, Manufacturer: Cisco, HP, Enterasys, or Netgear.
C. Cables and Connectors:
1. UL listed and CSA certified.
2. Color: yellow.
3. Category 5e Cables:
a. Shall meet TIA/EIA 568-C-2009 requirements for category 5e cable.
b. Additional cable performance requirements:
1) Minimum power sum ACR: 9 dB at 155 MHz.
2) Maximum attenuation: 21 dB at 100 MHz per 100 m.
3) Minimum power sum near end crosstalk: 36 dB at 100 MHz.
3. Category 6 Cables:
a. Shall meet TIA/EIA 568-C-2009 component level requirements for category 6 cable.
b. Additional cable performance requirements:
1) Minimum power sum near end crosstalk: 36.3 dB at 250 MHz.
2) Minimum power sum equal level far end crosstalk: 16.8 dB at 250 MHz.
3) Maximum delay skew: 25 ns.
4, Connector Plugs and Jacks:

11/4/14
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a. 8-position nonkeyed modular type, category 5e or 6 component level compliant for voice
jacks, and category 5e or 6 component level compliant for data jacks.

b. Comply with FCC Part 68, 2011.

C. UL listed and CSA certified.

d. Plug insertion life: 750 insertions.

e. Contact force: 3.5 0z minimum using FCC-approved modular plug.
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MEDIA CONTROL SYSTEMS

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

g. Unless otherwise indicated on the Drawings, communications outlets shall be flush-
mounted.

h. Category 6 performance requirements (mated pair, plug and jack):
1) Listed as category 6 component level compliant.

i. Category 5e performance requirements (mated pair, plug and jack):
1) Minimum PSNEXT at 100 MHz: 40 dB.
2) Minimum NEXT at 100 MHz: 42 dB.
3) Maximum attenuation at 100 MHz: 0.4 dB.

4) Return loss at 100 MHz: 18 dB.

PART 3: EXECUTION

3.01

3.02

11/4/14
amm

GENERAL:

A.

Unless otherwise indicated on the Drawings, devices shall be controlled by the first protocol provided by the
device manufacturer from the following list:

1. Ethernet.

2. Bidirectional hardwired serial control.

3. Unidirectional hardwired serial control.

4. Hardwired infrared emitter over infrared receiver on device.
5. Contact closures or relays.

Coordinate with Owner and/or network installer for IP addresses and other network configuration
requirements to complete system installation and provide required functionality.

CENTRAL CONTROLLERS:

A

Central processing equipment shall be mounted in the equipment racks and control console, as indicated on
the Drawings, unless otherwise specified herein.

Feedback shall be provided via programming code to control panels capable of receiving and displaying
feedback from each feature or set of features found on the control panel for which device feedback is
possible. When direct feedback is not possible because the controlled device does not provide it, or because
the control protocol used to control the device does not allow for bidirectional communication, state variables
shall be used in the programming code to provide feedback and discrete command used to control device.
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C.
CONTROL PANELS:
A
B.

MEDIA CONTROL SYSTEMS

Itis intended that the central controllers be used for AC sequential switching of equipment and therefore shall
be constantly powered.

Provide custom engraved labels on control panels as indicated on the Drawings.

External push buttons shall be used to control system functions when control panels with external push
buttons are used. Coordinate the programming of these buttons with the Engineer prior to ordering so that
custom engraving can match functionality.

CABLES, CONNECTORS, AND MISCELLANEOUS EQUIPMENT:

A.

B.

PROGRAMMING:

A.

B.

Connect control cables to equipment using manufacturer recommended terminal blocks.

No signal or control lines shall leave a rack or cabinet without connecting via terminal blocks.

General:

1. Coordinate control system functionality for spaces with the Owner.

Touch Panels and Web Control Interfaces:

1.

Basic Functions:

Volume controls shall have one button for volume up, one button for volume down, and a
mute button. Volume controls shall have a bar graph indication of the current level or
numeric indication if the use of a bar graph is not possible. Fader/slider type controls with
mute button may also be used if supported by the system.

Adjustment buttons for volume controls and camera controls shall utilize fine adjustment for
single button pushes and coarse adjustment for an extended button push.

The "all mute™ mode shall mute all audio sources to all outputs. When the user toggles out
of the "all mute™ mode the system shall return to exactly where it was prior to entering the
"all mute" mode.

Any time a preset function is used, there shall be a minimum of 4 presets available which
can be programmed and saved by the Owner and one which is programmed by the
Contractor and approved by the Owner and Engineer at the time of acceptance testing.

Transport control buttons shall include, but are not limited to: play, stop, pause, fast
forward, rewind, record, next, previous, and more. The shuttle controls shall not vary in
position or number, but if the selected source equipment does not support one or more of the
controls, they shall appear shaded to indicate they are not available. For Blu-Ray and DVD
players, there shall be a menu access key along with four arrow keys, and a select/enter key.
Access to the player’s full menu shall be provided.
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MEDIA CONTROL SYSTEMS
Document camera control should be coordinated with the Owner and document camera
provided, but shall include, at a minimum, zoom in/ out, light on/off, autofocus on/off, focus
infout, image rotation, and image capture.
“Video Mute” shall blackout the display device’s image without turning off the main power.
Buttons shall reflect feedback in one of two ways: if true bidirectional control of the device
is indicated in the Drawings the buttons shall provide constant feedback by permanently
changing colors to indicate the state the source equipment is in; if only one-way control is
indicated on the Drawings the buttons shall provide momentary feedback by briefly
changing colors to indicate the button has been pushed.
The following actions shall cause a prompt for user verification:
1) System power on and off.

2) Changing any system preset.

3) Access to the "audio set-up" page.

2. Each touch panel shall have the following:

a.
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A "start-up page" with the Owner's logo in the center of the screen. Touching anywhere on
the screen shall cause the "main page" to be displayed. If the system is idle for a period of
time to be coordinated with the Owner, the touch panel shall return to this screen. If the
screen is touched when the system is off the touch shall cause a prompt for user verification
and sequence on the power to the system before displaying the "main page".

A "main page" with specific controls as defined herein, and a "system off" button which
shall sequence off the power to the system and return to the "start-up page".

Pages with specific functionality as defined herein.
A "help page" which contains the contact information coordinated with the Owner.

A password-protected “service page,” accessible from the “main page” that provides access
to the following, as applicable:

1) A “cleaning page" that shall have no buttons to allow for cleaning of the touch
panel. This page shall show a 15 s countdown timer. At the termination of the
timer, the touch panel shall return to the "main page".

2) Password protected access to a “technician” page that provides access to technician-
level features or advanced features as defined herein.

3) The ability to activate or deactivate an automatic shut down at a time selected by the
Owner. Where touch panels are provided, five minutes prior to the time of the
automatic shut down, a pop up message shall appear with a prompt indicating that
the automatic shut down is imminent, and gives the user three options on separate
keys of delaying the shut down by 1 hour, cancelling the shut down for that day, or
accepting the shut down (resulting in the automatic shut down as scheduled).
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MEDIA CONTROL SYSTEMS

4) Perform an overall audio system reset that returns the automatic mixer to its default
setting as defined during the initial installation and substantial completion
inspection.

5) Access to the display device’s full internal configuration/control menu.

f. Additional specific functionality pages as described herein.
C. Push Button Control Panels:

1.

Relevant LEDs located on control panels shall be used to provide the user with visual feedback. This
includes the use of bar graphs to show current audio levels.

D. Web Control Functionality:

1.

Web control for each control interface shall mimic that interface’s layout (whether a keypad or touch
panel) and shall provide identical functionality. It shall also provide additional functionality listed
within the requirements for each system type. All web control interfaces shall be password
protected. Password shall be selected by the Owner.

E. Specific Touch Panel Functionality by System Type:

1.
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Type 1, Type 2, and Type 3: Systems shall be controlled via the projector manufacturer’s infrared
remote. Control shall include input switching and overall volume control. No third party web, touch
panel, or push button control is required.

Type 4: Programming required to integrate the alternate interactive desktop display into systems
types 1, 2, and 3 as directed by the Using Agency.

Type 5: System shall be controlled by control devices that are provided with the interactive display.
Provide programming and configuration as required by the Using Agency.

Type 6:
a. Touch Panel:

1) An “audio” page with up, down, and mute volume control of each individual
microphone source and overall program audio volume control. There shall also be a
master volume control as well as an all audio mute that mutes all sources and all
outputs. All volume controls shall have a bar graph or numeric indication of the
current level.

2) A “video” page with source select buttons for all inputs and full shuttle controls and
document camera control. The program audio volume and mute shall also be
available on this page. The video page shall have the video mute functionality.

b. Additional Web Control Functionality:

1) None. Web control functionality shall mimic the touch panel.

Type 7:
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6.

Type 8:

MEDIA CONTROL SYSTEMS

Lectern Touch Panels (all):

1)

2)

3)

4)

A “lectern location” page that selects the input location (floor box) to which the
lectern is currently connected in the room in which the lectern is located. This shall
switch video and program audio inputs only. All microphone inputs shall be
available regardless of the lectern’s location.

An *audio” page with up, down, and mute volume control of each individual
microphone source and output. Overall program audio volume control shall be
provided. There shall also be a master volume control as well as an all audio mute
that mutes all sources and all outputs. All volume controls shall have a bar graph or
numeric indication of the current level.

A “video” page with source select buttons for all inputs and full shuttle controls and
document camera control. This shall include the rack-mounted auxiliary inputs.
The program audio volume and mute shall also be available on this page. The
video page shall have the video mute functionality.

A password-protected “divide/combine” page that controls all audio and video
switching related to the dividing or combining of the two spaces. This shall include
functionality to select one of four lectern locations.

Additional Web Control Functionality:

1)

None. Web control functionality shall mimic the touch panel.

Cameras shall be individually adjustable through the touch panel.

The inputs on the seamless switcher shall be controllable through the switcher’s joystick
controller.

Lectern Touch Panel:

1)

2)

3)

An “audio” page with up, down, and mute volume control of each individual source
and output. Overall program audio volume control shall be provided. Overall
microphone volume shall be provided. There shall also be a master volume control
as well as an all audio mute that mutes all sources and all outputs. All volume
controls shall have a bar graph or numeric indication of the current level.

A “video” page with source select buttons for sources contained in the lectern plus
the auxiliary connection plate in the main equipment rack. The program audio
volume and mute shall also be available on this page. The video page shall have the
video mute functionality. This shall include the inputs on the dual output seamless
switcher. It shall have full control of the digital video matrix.

A “distance learning page” page with:

a) Full codec controls, including, but not limited to, the ability to initiate and
receive video or audio calls, and store and dial preset video numbers. It
shall allow the adjustment or muting of incoming and outgoing volume. It
shall have a privacy mode, which shall mute the outgoing video and audio
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to the video conferencing system. It shall also provide access to the codec’s
setup menu.

b) It shall provide access to up to six user-definable camera presets for each
camera in the room.

c) It shall provide access to up to six user-definable system presets. System
presets shall include the selected sources being sent to the projectors in the
space and to the codec, as well as camera positions.

d. Additional TCP/IP Control Functionality:
1) Web control in this space shall mimic the Lectern Touch Panel.
7. Type 9: Configure signage player software and controller/editing software on PC provided by the

Using Agency.

END OF SECTION
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PROJECTION SCREENS

PART 1: GENERAL

1.01

DESCRIPTION:

A. This Section covers projection screens.

B. Specialty systems general provisions are specified in Section 27 40 00, Audio-Visual General.

C. Control systems are specified in Section 27 41 12, Media Control Systems.

D. Audio-visual performance verification is specified in Section 27 40 90, Audio-Visual Performance

Verification. This Section includes responsibilities and obligations in support of the performance verification
specified therein.

PART 2: PRODUCTS

2.01

2.02
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GENERAL:

A. Unless otherwise specified herein, quantities of equipment are indicated on the Drawings, and performance
values specified herein are minimum acceptable values.

B. Obtain projection screens through one source from a single manufacturer. Obtain each screen as a complete
unit, including mounting hardware and accessories.

C. Manufacturer: Da-Lite or Stewart.

FRONT PROJECTION SCREENS:

A.

Material and Viewing Surfaces, General:

1. Screen fabrics shall be mildew-resistant, and shall be flame-resistant in accordance with NFPA 701-
2010.

2. Material shall be vinyl-coated, glass-fiber fabric unless otherwise indicated on the Drawings.

3. Viewing surfaces shall be seamless unless otherwise indicated on the Drawings.

4. Screen gain shall be 1.0 unless otherwise indicated on the Drawings.

5. Edge treatment shall be black masking borders unless otherwise indicated on the Drawings.

Fixed Frame Projection Screens:

1. Permanently tensioned projection screens shall be fabricated by attaching viewing surfaces taut to
perimeter frames.

2. Frames: extruded aluminum equipped with snaps 6" on center.

3. Trim shall be 1” extruded aluminum. Trim frames shall be equipped with mounting flanges that
mate with wall brackets. Trim finish shall be black powder coat.
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PROJECTION SCREENS

PART 3: EXECUTION

3.01

3.02

GENERAL:

A. Coordinate layout and installation of projection screens with other construction supported by, or penetrating
through, ceilings, including luminaires, HVAC equipment, fire protection systems, and partitions.

B. Field installation of rear projection screens in frames shall be performed by experienced glaziers.

C. Do not deliver projection screens until the building is enclosed, other construction within spaces where
screens will be installed is substantially complete, and installation of screens is ready to begin.

D. Install projection screen fabric or transparent substrate only after other aspects of construction that might
damage the coating have been completed, including painting and clean-up, and the space is climate
controlled.

E. Coordinate screen size, mounted depth, and required edge tolerances with construction of wall recesses to
house screens prior to ordering screens that are mounted in walls.

F. Coordinate requirements for blocking and structural supports to ensure adequate installation of screens.

G. Prior to installation of electrically operated screens, verify type and location of power supply.

H. Install projection screens at locations indicated on the Drawings and comply with screen manufacturer's

written instructions and shop drawings.

Screens shall be level and flat.

FRONT PROJECTION SCREENS:

A.

Install manually and electrically operated front projection screens with screen cases in position and
relationship to adjoining construction indicated on the Drawings. Securely anchor to supporting substrate in
a manner that produces a smoothly operating screen with vertical edges plumb and viewing surface flat when
screen is lowered.

Adjust with limit switches to ensure correct positioning.

Test electrically operated units to verify that screen, controls, limit switches, closure, and other operating
components function.

Provide access to equipment requiring connections or service within the life of the assembly.

Paint casings of projection screens recessed in the ceiling to match ceiling color.

END OF SECTION
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DRAWING LIST:

AV000
AV001
AV002
AV003
AV101
AV102
AV103
AV104
AV105
AV106
AV107
AV108
AV109
AV201
Av202
AV203
Av204
AV205
Av206
Av207
Av208
AV310

DRAWING LIST AND GENERAL NOTES

INFRASTRUCTURE SYMBOL LISTS
VIDEO SYSTEM SYMBOLS

CONTROL AND AUDIO SYSTEM SYMBOLS

SYSTEM TYPE 1 TYPICAL FLOOR
SYSTEM TYPE 2 TYPICAL FLOOR
SYSTEM TYPE 3 TYPICAL FLOOR
[NOT USED]

SYSTEM TYPE 5 TYPICAL FLOOR
SYSTEM TYPE 6 TYPICAL FLOOR
SYSTEM TYPE 7 TYPICAL FLOOR
SYSTEM TYPE 8 TYPICAL FLOOR
SYSTEM TYPE 9 TYPICAL FLOOR

SYSTEM TYPE 1, 2, AND 4 FUNCTIONAL DIAGRAMS
SYSTEM TYPE 3 FUNCTIONAL DIAGRAM
SYSTEM TYPE 6 FUNCTIONAL DIAGRAM
SYSTEM TYPE 7 FUNCTIONAL DIAGRAM
SYSTEM TYPE 7 FUNCTIONAL DIAGRAM
SYSTEM TYPE 8 FUNCTIONAL DIAGRAM
SYSTEM TYPE 8 FUNCTIONAL DIAGRAM
SYSTEM TYPE 9 FUNCTIONAL DIAGRAM

PROJECTION SCREEN SCHEDULE
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1.

NERAL NOTES:

GENERAL SYMBOLS:

AV RACK. PROVIDED BY OTHERS. SHOWN FOR
REFERENCE ONLY.

WCA, "X’ INDICATES TYPE.

CONDUIT HOMERUN TO LOCATION SPECIFIED
FCA, "X’ INDICATES TYPE.

RECEPTACLE RECESSED IN FLOOR.
DUPLEX RECEPTACLE.

QUAD RECEPTACLE.

--18 )z N

(ALL SHEETS)

COORDINATE ALL POWER REQUIREMENTS WITH ELECTRICAL. POWER SHOWN ON THESE
DRAWINGS ARE FOR INFORMATIONAL PURPOSES ONLY AND ARE NOT A DESIGN.

FIELD VERIFY ALL DIMENSIONS PRIOR TO INSTALLATION OF EQUIPMENT.

PROVIDE ADDITIONAL INFRASTRUCTURE AS REQUIRED TO SUPPORT THE FUNCTIONALITY
HEREIN. SEE THE EAV DRAWING SET FOR INFRASTRUCTURE IN THE ADVANCED
TECHNOLOGY CENTER THAT WAS PROVIDED IN THE BASE BUILDING PACKAGE. SEE THE
ELECTRICAL DRAWING SET FOR INFRASTRUCTURE IN BUILDING 2000 THAT WAS PROVIDED IN
THE BASE BUILDING PACKAGE. REFER TO THESE DRAWING SETS FOR FULL FLOOR PLANS.

MINIMUM CONDUIT SIZE: 1.0”

THE CABLE RUNWAY IN THE ADVANCED TECHNOLOGY CENTER MAY BE USED FOR AV. SEE
TELECOM DRAWINGS FOR CABLE RUNWAY LOCATIONS.
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ADVANCED TECHNOLOGY CENTER WALL AND
FLOOR BOXES PROVIDED BY OTHERS:

@ CEILING SPEAKER LOCATION. PROVIDE 2—-GANG BOX MOUNTED ABOVE FINISHED
CEILING AND CONDUIT ROUTING AS SHOWN ON THE FLOOR PLANS. ALL SPEAKER

CONDUIT SHALL BE 1.0", UON.

@ WALL—MOUNT SPEAKER LOCATION. PROVIDE 1—GANG DEEP BOX. MOUNT AT 18" BFC.
COORDINATE HORIZONTAL POSITION WITH PROJECTION SCREEN. LOCATE

APPROXIMATELY 15" AWAY FROM SCREEN ON EITHER SIDE. BOXES SHALL BE
EQUIDISTANT FROM THE CENTER OF THE SCREEN. DO NOT INSTALL BOX BEHIND
SCREEN.

AUXILIARY LECTERN POSITION WALL BOX. 4—-GANG DEEP BOX. MOUNT AT OUTLET
HEIGHT. PROVIDE ONE 1.0" CONDUIT AND ONE 1.25" CONDUIT STUBBED AFC.

]

[o]

CAMERA WALL BOX. 2—GANG DEEP BOX. MOUNT AT 18" BFC. PROVIDE ONE 1.0”
CONDUIT STUBBED AFC.

PROJECTOR JUNCTION BOX. 2—GANG DEEP BOX. MOUNT ABOVE FINISHED CEILING.
PROVIDE ONE 1.25" CONDUIT STUBBED AFC.

[=

PROJECTION SCREEN LOW VOLTAGE CONTROLLER JUNCTION BOX. MOUNT ABOVE

FINISHED CEILING ADJACENT TO PROJECTION SCREEN CASE. PROVIDE ONE 1.0”
CONDUIT STUBBED AFC.

=l

SCREEN CONTROL WALL BOX. 1—GANG DEEP BOX. MOUNT AT STANDARD SWITCH
HEIGHT. PROVIDE ONE 1.0” CONDUIT STUBBED AFC.

[D] FLAT PANEL DISPLAY DISPLAY WALLBOX. 2—GANG DEEP BOX. MOUNT 60" AFF,
UON. PROVIDE 1.25" CONDUIT STUBBED ABOVE FINISHED CEILING. PROVIDE

BLOCKING IN WALL AROUND BOX (MINIMUM 2 STUD SPACINGS) TO SUPPORT
DISPLAY AND MOUNT OF AT LEAST 200 LBS. CENTER BOX IN BLOCKING.

DISTANCE LEARNING CLASSROOM FLAT PANEL MONITOR BACK BOX. 2—GANG DEEP
BOX. MOUNT AT 78" AFF. PROVIDE ONE 1.25" CONDUIT TO BOX J6. PROVIDE

BLOCKING AROUND BOX (BOX CENTERED IN BLOCKING) TO SUPPORT FLAT PANEL
DISPLAY AND MOUNT OF UP TO 300 LBS.

SC-#

CONTROL PANEL WALL BOX. 2-GANG BOX. MOUNT AT 48" AFF.
PROVIDE ONE 1.0" CONDUIT TO ABOVE FINISHED CEILING.

PENDANT SPEAKER LOCATION. PROVIDE 2—-GANG BOX MOUNTED TO
STRUCTURE WITH CONDUIT ROUTING AS SHOWN ON THE FLOOR PLANS.

ALL SPEAKER CONDUIT SHALL BE 1.0", UON.

SHORT THROW PROJECTOR WALL BOX. 2-GANG DEEP BOX. MOUNT AT
108",  COORDINATE HEIGHT WITH WHITEBOARD AND/OR PROJECTION SCREEN

PRIOR TO INSTALLATION. PROVIDE ONE 1.25" CONDUIT TO ABOVE
ACCESSIBLE CEILING.

FSR MODEL FLS00P FLOOR BOX. SEE
EAV-301 ADDITIONAL REQUIREMENTS AND FOR CONDUIT ROUTING DETAILS.

12X12X6 NEMA TYPE 1 JUNCTION BOX.

MOUNT AT 24" AFF. PROVIDE THREE 1.5" CONDUITS STUBBED FROM EACH
BOX AFC IN ROOM.

12X12X6 NEMA TYPE 1 JUNCTION BOX.
MOUNT AT 24" AFF. PROVIDE THREE 1.5" CONDUITS STUBBED FROM BOX TO

ABOVE FINISHED CEILING IN CUSTOMIZED TRAINING 216 AND THREE 1.5”
CONDUITS STUBBED FROM BOX TO ABOVE FINISHED CEILING IN CUSTOMIZED
TRAINING 218.

12X12X6 NEMA TYPE 1 JUNCTION BOX.

MOUNT AT 24" AFF. PROVIDE THREE 1.5" CONDUITS STUBBED FROM EACH
BOX AFC IN EXPLORATION LAB.

PROJECTION SCREEN. SEE SCREEN SCHEDULE AND
SPECIFICATIONS FOR ADDITIONAL DETAILS.
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EXHIBITS

Exhibit A, Instructions to Bidders

Exhibit B, Purchase Order Terms and Conditions

Exhibit C, State of West Virginia Agreement Addendum (Form WV-96)

Exhibit D, No-Debt Affidavit

Exhibit E, Drug Free Workplace Conformance Affidavit

Exhibit F, Certified Drug-free Workplace Report

Exhibit F, Vendor Registration and Disclosure Statement (not attached — use the
link in Section 7.10 to access the Vendor Registration and Disclosure Statement)
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	TABLE OF CONTENTS
	SECTION I
	STATEMENT OF WORK
	PART 1: GENERAL
	PART 2: PROJECT DESCRIPTION:
	A. NOTE: This section contains brief descriptions of each system type and to which spaces each design applies. Some of the systems may be included in either the base bid or in an additive alternate.
	B. TYPE 1 – BASIC CLASSROOM SYSTEM WITH PROJECTOR: Basic media presentation system with ceiling-mounted projector and projection screen.  VGA and HDMI/DVI inputs from a single location will be fed directly to and switched by the projector, including audio.�
	1. Applicable Rooms: 102, 103, 104, 105, 111, 209, 213, 215, 219, 221, 223.
	C. TYPE 2 – BASIC CLASSROOM SYSTEM WITH FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display device shall be a large flat panel display. The display shall provide “smart” functionality, including built in w�
	1.  Applicable Rooms: 106, 210.
	D. TYPE 3 – BASIC CLASSROOM SYSTEM WITH PROJECTOR AND FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display devices shall be both a flat panel display and a projector, fed by a distribution amplifier.
	1. Applicable Rooms: 118.
	E. TYPE 4 – INTERACTIVE FLAT PANEL DISPLAY ALTERNATE:  Interactive flat panel display system with annotation that shall be an additive alternate to system types 1, 2, and 3.
	1. Applicable Rooms: Any room to which system type 1, 2, or 3 has been assigned.
	F. TYPE 5 – LARGE INTERACTIVE FLAT PANEL DISPLAY WITH ANNOTATION SYSTEM:  Large wall or cart-mounted flat panel display with interactive touch, video conferencing, and annotation capabilities.
	1. Applicable Rooms: 236.
	G. TYPE 6 – ADVANCED CLASSROOM SYSTEM WITH AMPLIFICATION: Microphone inputs and multi-format audio and video inputs fed to a scaling presentation switcher from two locations and on to a ceiling-mounted projector with screen.  Infrared assistive listening s�
	1. Applicable Rooms: 214, 217.
	H. TYPE 7 – TWO WAY DIVISIBLE SYSTEM:  The two way divisible audiovisual system shall include systems in two rooms that can operate as two separate systems or one combined system.  Each room shall be equipped with two input locations with microphone and mu�
	1. Applicable Rooms: 216, 218.
	I. TYPE 8 – DISTANCE LEARNING SYSTEM: The distance learning system will feature a main input location and secondary input location.  The presentation lectern, housing the source equipment, microphones, secondary presentation switch, and instructor’s contro�
	1. Applicable Rooms: 107, 110.
	J. TYPE 9 – DIGITAL SIGNAGE:  A wall-mounted flat panel display shall be provided along with a network-accessible digital signage player at locations identified on the drawings.  The signage player shall be provided with management and content creation sof�
	1. Applicable Rooms: 2C07, 238.
	K. TYPE 10 – MISCELLANEOUS: This system shall include all miscellaneous parts required to fully install all equipment furnished by the Using Agency and/or Owner. See the schedule of Owner-Furnished Equipment.
	L. Other requirements as outlined herein and in the appendices.

	PART 3: KEY PERSONNEL REQUIREMENTS
	PART 4: OFFEROR QUESTIONS AND PROPOSALS
	PART 6: PROPOSAL FORMAT AND REQUIRED CONTENT
	PART 7: PROJECT REQUIREMENTS
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.
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	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 U12U months, or as specified herein.  Equipment shall be calibrated accor�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 UdBuU reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least U80U dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the UEngineerU indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a U2:1U compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  U200U Hz.
	2) Mid/high:  U2000U Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from U50U Hz to U16000U Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at U63U Hz and U16000U Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the UEngineerU for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient ite	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.
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	AUDIO SYSTEMS
	PART 1:  GENERAL
	PART 2:  PRODUCTS
	PART 3:  EXECUTION
	END OF SECTION
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	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 Uand ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the UOwner.
	A. Install players Uon the back of the displays or on display mounts.U  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.
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	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 accordi�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 dBu reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least 80 dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the Engineer indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a 2:1 compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  200 Hz.
	2) Mid/high:  2000 Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from 50 Hz to 16000 Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at 63 Hz and 16000 Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the Engineer for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient items	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.
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	27 41 11 Video Systems
	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 and ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the Owner.
	A. Install players on the back of the displays or on display mounts.  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.
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	SECTION I
	STATEMENT OF WORK
	PART 1: GENERAL
	PART 2: PROJECT DESCRIPTION:
	A. NOTE: This section contains brief descriptions of each system type and to which spaces each design applies. Some of the systems may be included in either the base bid or in an additive alternate.
	B. TYPE 1 – BASIC CLASSROOM SYSTEM WITH PROJECTOR: Basic media presentation system with ceiling-mounted projector and projection screen.  VGA and HDMI/DVI inputs from a single location will be fed directly to and switched by the projector, including audio.�
	1. Applicable Rooms: 102, 103, 104, 105, 111, 209, 213, 215, 219, 221, 223.
	C. TYPE 2 – BASIC CLASSROOM SYSTEM WITH FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display device shall be a large flat panel display. The display shall provide “smart” functionality, including built in w�
	1.  Applicable Rooms: 106, 210.
	D. TYPE 3 – BASIC CLASSROOM SYSTEM WITH PROJECTOR AND FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display devices shall be both a flat panel display and a projector, fed by a distribution amplifier.
	1. Applicable Rooms: 118.
	E. TYPE 4 – INTERACTIVE FLAT PANEL DISPLAY ALTERNATE:  Interactive flat panel display system with annotation that shall be an additive alternate to system types 1, 2, and 3.
	1. Applicable Rooms: Any room to which system type 1, 2, or 3 has been assigned.
	F. TYPE 5 – LARGE INTERACTIVE FLAT PANEL DISPLAY WITH ANNOTATION SYSTEM:  Large wall or cart-mounted flat panel display with interactive touch, video conferencing, and annotation capabilities.
	1. Applicable Rooms: 236.
	G. TYPE 6 – ADVANCED CLASSROOM SYSTEM WITH AMPLIFICATION: Microphone inputs and multi-format audio and video inputs fed to a scaling presentation switcher from two locations and on to a ceiling-mounted projector with screen.  Infrared assistive listening s�
	1. Applicable Rooms: 214, 217.
	H. TYPE 7 – TWO WAY DIVISIBLE SYSTEM:  The two way divisible audiovisual system shall include systems in two rooms that can operate as two separate systems or one combined system.  Each room shall be equipped with two input locations with microphone and mu�
	1. Applicable Rooms: 216, 218.
	I. TYPE 8 – DISTANCE LEARNING SYSTEM: The distance learning system will feature a main input location and secondary input location.  The presentation lectern, housing the source equipment, microphones, secondary presentation switch, and instructor’s contro�
	1. Applicable Rooms: 107, 110.
	J. TYPE 9 – DIGITAL SIGNAGE:  A wall-mounted flat panel display shall be provided along with a network-accessible digital signage player at locations identified on the drawings.  The signage player shall be provided with management and content creation sof�
	1. Applicable Rooms: 2C07, 238.
	K. TYPE 10 – MISCELLANEOUS: This system shall include all miscellaneous parts required to fully install all equipment furnished by the Using Agency and/or Owner. See the schedule of Owner-Furnished Equipment.
	L. Other requirements as outlined herein and in the appendices.

	PART 3: KEY PERSONNEL REQUIREMENTS
	PART 4: OFFEROR QUESTIONS AND PROPOSALS
	PART 6: PROPOSAL FORMAT AND REQUIRED CONTENT
	PART 7: PROJECT REQUIREMENTS
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.
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	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 U12U months, or as specified herein.  Equipment shall be calibrated accor�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 UdBuU reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least U80U dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the UEngineerU indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a U2:1U compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  U200U Hz.
	2) Mid/high:  U2000U Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from U50U Hz to U16000U Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at U63U Hz and U16000U Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the UEngineerU for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient ite	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.
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	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 Uand ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the UOwner.
	A. Install players Uon the back of the displays or on display mounts.U  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.
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	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 accordi�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 dBu reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least 80 dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the Engineer indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a 2:1 compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  200 Hz.
	2) Mid/high:  2000 Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from 50 Hz to 16000 Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at 63 Hz and 16000 Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the Engineer for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient items	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.


	27 41 10 Audio Systems
	AUDIO SYSTEMS
	PART 1:  GENERAL
	PART 2:  PRODUCTS
	PART 3:  EXECUTION
	END OF SECTION

	27 41 11 Video Systems
	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 and ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the Owner.
	A. Install players on the back of the displays or on display mounts.  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.


	27 41 12 Media Control Systems
	6. Type 8:

	27 41 14 Projection Screens
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	A. NOTE: This section contains brief descriptions of each system type and to which spaces each design applies. Some of the systems may be included in either the base bid or in an additive alternate.
	B. TYPE 1 – BASIC CLASSROOM SYSTEM WITH PROJECTOR: Basic media presentation system with ceiling-mounted projector and projection screen.  VGA and HDMI/DVI inputs from a single location will be fed directly to and switched by the projector, including audio.�
	1. Applicable Rooms: 102, 103, 104, 105, 111, 209, 213, 215, 219, 221, 223.
	C. TYPE 2 – BASIC CLASSROOM SYSTEM WITH FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display device shall be a large flat panel display. The display shall provide “smart” functionality, including built in w�
	1.  Applicable Rooms: 106, 210.
	D. TYPE 3 – BASIC CLASSROOM SYSTEM WITH PROJECTOR AND FLAT PANEL: This system shall provide the same functionality as System Type 1, except that the display devices shall be both a flat panel display and a projector, fed by a distribution amplifier.
	1. Applicable Rooms: 118.
	E. TYPE 4 – INTERACTIVE FLAT PANEL DISPLAY ALTERNATE:  Interactive flat panel display system with annotation that shall be an additive alternate to system types 1, 2, and 3.
	1. Applicable Rooms: Any room to which system type 1, 2, or 3 has been assigned.
	F. TYPE 5 – LARGE INTERACTIVE FLAT PANEL DISPLAY WITH ANNOTATION SYSTEM:  Large wall or cart-mounted flat panel display with interactive touch, video conferencing, and annotation capabilities.
	1. Applicable Rooms: 236.
	G. TYPE 6 – ADVANCED CLASSROOM SYSTEM WITH AMPLIFICATION: Microphone inputs and multi-format audio and video inputs fed to a scaling presentation switcher from two locations and on to a ceiling-mounted projector with screen.  Infrared assistive listening s�
	1. Applicable Rooms: 214, 217.
	H. TYPE 7 – TWO WAY DIVISIBLE SYSTEM:  The two way divisible audiovisual system shall include systems in two rooms that can operate as two separate systems or one combined system.  Each room shall be equipped with two input locations with microphone and mu�
	1. Applicable Rooms: 216, 218.
	I. TYPE 8 – DISTANCE LEARNING SYSTEM: The distance learning system will feature a main input location and secondary input location.  The presentation lectern, housing the source equipment, microphones, secondary presentation switch, and instructor’s contro�
	1. Applicable Rooms: 107, 110.
	J. TYPE 9 – DIGITAL SIGNAGE:  A wall-mounted flat panel display shall be provided along with a network-accessible digital signage player at locations identified on the drawings.  The signage player shall be provided with management and content creation sof�
	1. Applicable Rooms: 2C07, 238.
	K. TYPE 10 – MISCELLANEOUS: This system shall include all miscellaneous parts required to fully install all equipment furnished by the Using Agency and/or Owner. See the schedule of Owner-Furnished Equipment.
	L. Other requirements as outlined herein and in the appendices.
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.


	27 40 90 Audio-Visual Performance Verification.pdf
	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 U12U months, or as specified herein.  Equipment shall be calibrated accor�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 UdBuU reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least U80U dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the UEngineerU indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a U2:1U compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  U200U Hz.
	2) Mid/high:  U2000U Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from U50U Hz to U16000U Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at U63U Hz and U16000U Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the UEngineerU for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient ite	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.
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	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 Uand ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the UOwner.
	A. Install players Uon the back of the displays or on display mounts.U  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.
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	2.05 PENETRATION SEALS:
	A. Firestops:
	2. Firestops shall be designed to seal through-penetrations against flame, heat, smoke, and water in compliance with ASTM E84-2013a, ASTM E119-2012a, ASTM E814-2013, and UL 723-2008.
	3. Firestops shall be specifically designed and rated for the individual application, including movement, materials, moisture, penetrating item material, and fire and smoke ratings of the penetrated construction.
	4. Manufacturer:  3M, GE, Flammadur, Hilti, Nelson, Rectorseal, or Thomas & Betts.

	B. Expansion Seals:
	1. Waterproof, modular, mechanical expansion type consisting of synthetic rubber grommets or interlocking links shaped to continuously fill the annular space between the penetrating item and the opening.  Sizing of links and sleeve shall be determined by t�
	2. Manufacturer:  Calpico Pipe Linx, Metraflex MetraSeal, or Thunderline Link Seal.

	C. Seal Assemblies:
	1. Seal assemblies shall consist of a frame, compression mechanism, and insert modules.  Assemblies shall be waterproof and shall be designed to allow easy addition or deletion of penetrating items.
	2. Seal assemblies for multicable penetrations of fire and smoke rated construction shall comply with the requirements of firestops as specified herein.
	3. Manufacturer:  Nelson Multi-Plug.

	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.
	2. The void between cabling and sleeves or surrounding wall or floor construction at the penetration of equipment rooms, except as specified herein, shall be filled by packing with fiberglass and caulking both ends 1" deep.

	B. Firestops:
	1. Close and firestop abandoned penetrations and 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 eff

	2. Install after installation of raceways, and cable trays.

	C. Expansion Seals:
	1. Install to seal single conduit or cable penetrations of walls below grade.

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

	A. A record of field and as-installed conditions shall be maintained at the site, shall be kept current throughout the Project, and shall be used in preparation of the final record drawings.  Field and as-installed conditions shall be recorded on design dr�
	B. Upon completion of the Project, submit marked-up drawings indicating field and as-installed conditions, and shop drawings incorporating changes made during construction for raceways and equipment.  Submit the following:
	1. 5  sets of bound prints.
	2. Full size PDFs on CDs.


	27 40 90 Audio-Visual Performance Verification
	A. Performance verification is an ongoing process and shall be performed throughout construction.  Performance verification verifies that systems are operating in a manner consistent with the Construction Documents.
	B. This Section covers audio-visual systems performance verification, as required to demonstrate that the equipment and systems of Section 27 41 10, Audio Systems, through Section 27 41 15, Satellite Master Antenna Television Systems, are ready for safe an
	C. Performance verification shall conclude with the completion of required testing, training, and system documentation as specified herein and required to demonstrate the proper operation of the audio-visual equipment and systems.
	D. Audio-visual systems covered by this Section are:
	1. Section 27 41 10, Audio Systems.
	2. Section 27 41 11, Video Systems.
	3. Section 27 41 12, Media Control Systems.
	4. Section 27 41 14, Projection Screens.
	5. Section 27 41 15, Satellite Master Antenna Television Systems.

	A. The Audio-Visual Systems Performance Verification Supervisor shall be responsible for scheduling, supervising, coordinating, and executing the testing and performance verification activities as specified herein.
	B. Audio-visual systems performance verification shall take place in three phases.  Performance verification requirements for each phase are as follows:
	1. Construction Phase:
	a. During the construction phase of the Project, transmit a status update report upon request 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�
	b. Provide documentation of installed systems and equipment and develop functional testing procedures, prior to normal operation and maintenance manual submittals.  This documentation shall include detailed manufacturer installation, operating, troubleshoo�
	c. Develop and submit to the Engineer for review and comment, prior to system functional testing, a complete functional testing plan using manufacturer's testing procedures and functional testing checklists for the performance of the equipment to be verifi�
	d. Assist in clarifying the proposed operation and control of 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 Engineer for proposed functional test procedures.
	f. Prepare a preliminary schedule for performance verification activities, including equipment testing and adjusting from start to completion, and update the schedule during the construction period, as appropriate.  Notify the Engineer immediately when the�
	g. Provide functional testing for equipment and execute the specialty systems related portions of the functional checklists for the verification of the performance of all the equipment during the testing process.
	h. Perform and document functional tests results, providing a copy to the Engineer.
	i. Correct noncompliance items before beginning acceptance testing. Discrepancies and problems shall be remedied before acceptance testing.

	2. Acceptance Phase:
	a. Place equipment and systems into operation and continue their operation during each working day of the acceptance testing and verification activities, as required.
	b. Provide skilled technicians to execute acceptance testing of each system.  Technicians shall be available and present during the agreed upon scheduled acceptance tests and for sufficient duration to complete the necessary tests, adjustments and problem-�
	c. Perform acceptance testing for specified systems and equipment as directed by the Engineer and interpret the test data as necessary.
	d. Correct deficiencies (differences between specified and observed performance) as identified and interpreted by the Engineer and retest the equipment, as required to demonstrate proper operation and performance.
	e. Prepare operation and maintenance manuals as specified, including clarifying and updating the original sequences of operation to as-built conditions.
	f. Maintain marked-up record drawings and produce final record drawings of project drawings and contractor-generated coordination drawings.
	g. Provide specified training of the Owner’s operating personnel.
	h. 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 manuals, and as-built drawings system or equipment modifications made during the warranty period.


	2.01 TEST EQUIPMENT:
	A. Standard testing equipment required to perform the required testing shall be provided by the Contractor for the equipment or system being tested.
	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 accordi�
	3.01 CLEANING:

	A. Equipment and Equipment Rooms:
	1. Remove dust, dirt, rust, stains, and temporary covers.
	2. Foreign matter shall be blown, vacuumed, or cleaned out of and from equipment, and enclosures.
	3. Clean and polish identification plates.
	4. 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.
	3.02 IDENTIFICATION:


	A. General:
	1. Identification shall consist of upper case letters.
	2. Where identification is applied to surfaces which require a finish, identification shall be installed after the surface has been finished.

	B. Cables:
	1. Cables, regardless of length, shall be marked with preprinted, wrap-around number or letter cable markers at both ends.  Markers shall be permanently affixed with heat-shrink tubing.  There shall be no unmarked cables at any place in the system.  Markin�

	C. Equipment:
	1. Provide and install engraved labels for each item rack-mounted equipment.
	2. Except where otherwise specified herein, label switches, controls, and receptacles.  Labeling material shall be engraved plastic laminate or metal plates.  Labels shall be placed on coverplates or directly adjacent to switches, controls, and receptacles�
	3. Signs shall not cause interference with operation and maintenance of equipment.  Attach signs with rustproof screws.


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

	3.04 FUNCTIONAL TESTING:
	A. 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.  Samplin�
	2. Functional testing plan:  develop the detailed functional testing plans for equipment and systems that the performance are to be verified, as specified herein.  Review the proposed procedures and functional testing documentation to ensure that there is �
	3. 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 speci�
	B. Audio Performance Tests and Adjustments:



	1. General:
	a. Applies to Section 27 41 10, Audio Systems.
	b. Interior finishes and furnishings shall be in place for these tests.
	a. Measure absolute impedance value of each loudspeaker line at 250 Hz, 1000 Hz, and 4000 Hz.  Record the impedance levels versus frequency for each loudspeaker line.
	b. Check the resistance of the lines for loudspeaker, line level, and microphone receptacles with the receptacles opened and shorted.  Document and repair any shorts or discontinuities found.

	3. Polarity:
	a. Verify the polarity of each device in the shop to obtain true polarity throughout the system.
	b. Verify and document that polarity is kept throughout the system after wiring from inputs through output devices or receptacles.

	4. Gain Structure:
	a. Turn off amplifiers and set equalizers and filter controls to flat response.  Do not bypass any equalizers or filters.
	b. Adjust compressors and limiters to a 1:1 compression ratio and a +10 dBu limiting threshold.  Do not bypass these processors.
	c. Insert pink noise into the mixer or mixing console and adjust levels to obtain a 0 dBu reading for the mixer or mixing console output.  Distribute this output to systems and subsystems.
	d. Adjust the output of line level electronics and signal processors to obtain a 0 dBu output at the output terminals.  For equipment with input level controls, adjust the input controls so that input levels peak at -10 dB.  For equipment not capable of pr�
	e. Record input and output levels.
	f. Turn amplifier gain controls to minimum and turn on the power amplifiers. Adjust the gain controls to achieve a +4 dBu output level for low impedance amplifiers and a +18 dBu output level for high impedance or constant voltage amplifiers.  Record power �

	5. Hum and Noise Level:
	a. Without changing the gain, terminate microphone and line level inputs with shielded resistors of 150 ohms and 600 ohms respectively.
	b. Measure and record overall hum and noise levels for each power amplifier output from each input and with all inputs simultaneously.  Hum and noise shall be at least 80 dBA below the output levels.

	6. Electrical Distortion:
	a. Load amplifier outputs with appropriate resistors matching the nominal impedance of the output terminals in place of the actual loudspeaker loads.
	b. Apply a 1000 Hz sine wave signal from an oscillator with less than 0.1% total harmonic distortion to one input, such that a level of 0 dBu is obtained on the mixer or mixing console.
	c. Measure and record the electrical distortion at each power amplifier output.  Distortion shall be less than 0.5%.

	7. Parasitic Oscillation and RF Pick-up:
	a. Using a 5 MHz bandwidth oscilloscope and loudspeaker monitoring, ensure that the system is free from spurious oscillation and RF pick-up with the absence of any input signal and with a 160 Hz signal at a 0 dBu level on the mixer or mixing console.

	8. Background Noise:
	a. Using a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, determine the average ambient noise level in the room. Record the level derived.  The average background noise shall �

	9. Buzzes and Rattles:
	a. Apply a 1000 Hz sine wave signal such that a 0 VU dBu level is obtained on the mixer or mixing console.
	b. Sweep loudspeaker systems from 50 Hz to 5000 Hz.  Listen for buzzes, rattles, vibrations or resonances.  Locate and correct problems.
	c. If the cause is outside the system, promptly notify the Engineer indicating the cause and recommended corrections.

	10. Coverage:
	a. Using pink noise as an input, adjust loudspeakers and output levels to provide ±2 dB coverage in the octave band centered at 4000 Hz throughout the areas served by the system.
	b. Measure and record results.

	11. Time Delays:
	a. Set digital audio delays as indicated on the Drawings.  Using TEF or FFT analysis and aural analysis, adjust the delay settings to obtain the most natural sound.
	b. Record the final delay settings.

	12. Compression/Limiting:
	a. Set compressors for a +10 dBu threshold and a 2:1 compression ratio with a pink noise input signal.
	b. Set limiter thresholds for +20 dBu with a pink noise input signal.

	13. Crossover Frequencies:
	a. Set crossover frequencies for program audio crossovers as follows:
	1) Low/mid:  200 Hz.
	2) Mid/high:  2000 Hz.


	14. Equalization:
	a. Turn off systems except the speaker system under test.
	b. Using pink noise as an input and with system equalizers set to bypass operation, determine the average frequency response of the loudspeaker system in the room using a 1/3 octave real time analyzer.
	c. Record the frequency response derived.
	d. Locate the analyzer microphone approximately 4’ above the floor at a point which approximates the average frequency response, within ±2 dB from 50 Hz to 16000 Hz.
	e. Record the frequency response at this location.
	f. Using pink noise as an input and with system equalizers set to normal operation, set low and high pass filters at 63 Hz and 16000 Hz respectively.
	g. Adjust the 1/3 octave filter settings to obtain the following response curves, minimizing the variation (±3 dB) between adjacent filter settings:
	1) All Rooms:
	a) Roll off -3 dB per octave below 80 Hz.
	b) Maintain ±2 dB from 80 Hz to 8000 Hz.
	c) Roll off -3 dB per octave above 8000 Hz.


	h. With any system microphone open, make minor adjustments to maximize gain before feedback.  No more than 3 filter settings shall be adjusted.

	15. System Input and Output Levels:
	a. Using pink noise source material and a calibrated ANSI S1.4-1983 (R2006) with Amd. S1.4A-1985 (R2006) Type 1 or IEC 61672-1 (2002-05-29), precision sound level meter, perform the following:
	1) For microphone level inputs:  locate a pink noise source at a distance of 1' from the corresponding system microphone.  Adjust the pink noise source to provide a level of 75 dBA at the microphone and set mixer levels to achieve a 0 dBu level at the mixe�
	2) For line level inputs:  use system program source equipment, with pink noise playback media, as a direct input to the mixer or mixing console and set mixer levels to achieve a 0 dBu level at the mixer output.  Repeat for each system input individually w�
	3) With any microphone level input set as specified above, adjust power amplifier output levels to provide a minimum of 75 dBA 4' above the floor on-axis of all loudspeakers at a distance of 20’.  With any line level input set as specified above, adjust po�
	4) With any input set as specified above, adjust audio distribution amplifiers to provide levels of -10 dBu at each output.

	b. Measure and record results.

	16. Feedback Stability:
	a. With required output levels set, measure and record the available gain before feedback.  Feedback stability margin shall be 6 dB, minimum.

	17. Intelligibility:
	a. Using a TEF analyzer, measure the percent articulation loss of consonants (% ALRconsR) for at least 4 various locations in the room in the 2000 Hz octave band.
	b. % ALRconsR shall be less than 10 for each location.
	c. Record results.

	18. Production Communication Systems:
	19. Assistive Listening Systems:
	a. Set gain so that normal speech or music does not overmodulate the transmitter.
	C. Grounding Tests:
	1. Measure the ground conductor impedance from the ground of each receptacle serving specialty systems to the project ground electrode.


	2. Measure the impedance of the connection from each enclosure or enclosure group to the project ground electrode.
	3.05 ACCEPTANCE TESTING:
	A. Before obtaining permission from the Owner to schedule the acceptance test, provide written certification that each system has been calibrated, tested and is ready to begin the 14-day burn-in period and acceptance testing.
	B. Conduct final acceptance test after a period of not less than 14 consecutive normal working days of trouble- free operation.
	C. During this burn-in period, each system shall operate continuously for 24 hours per day.  During the acceptance test, demonstrate the correct operation of features and capabilities specified herein.
	D. The Owner reserves the right to witness the acceptance tests.  Notify the Owner at least 10 days prior to the date scheduled for the tests.

	3.06 RETESTING OF EQUIPMENT AND/OR SYSTEMS:
	A. Provide labor and materials required for retesting of any functional test found to be deficient.
	B. Prior to retesting, submit required data indicating that the deficient items have been completed and/or corrected to the Engineer for approval and rescheduling of the functional test.  If during the retesting it becomes apparent that the deficient items	
	3.07 TESTING DOCUMENTATION, NONCONFORMANCE, AND APPROVALS:
	A. Provide the Engineer with a list of outstanding items of the functional testing procedures that were not completed successfully within 2 days of test completion.  The Engineer will then review the Contractor's functional testing reports and submit eithe	
	B. As acceptance testing progresses and deficiencies are identified, work with the Engineer to resolve the issues.
	3.08 OPERATION AND MAINTENANCE DOCUMENTATION PACKAGE:

	A. The Audio-Visual Systems Performance Verification Supervisor shall compile and prepare documentation for equipment and systems covered in these Audio-Visual Specifications and deliver this documentation for inclusion in the operation and maintenance man	
	3.09 INSTRUCTION OF OPERATING PERSONNEL:

	A. The Audio-Visual Systems Performance Verification Supervisor shall schedule, coordinate, assemble and deliver the documentation of the training required by these Audio-Visual systems Specifications.
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	END OF SECTION

	27 41 11 Video Systems
	A. General:
	1. Input and output types and quantities shall be as indicated on the Drawings.
	2. HDCP compliant.
	3. EDID pass through and/or emulation.
	4. HDMI inputs and outputs shall be compatible with HDMI 1.3, 3D, and Deep Color.
	5. Minimum resolution support: 1080p.
	6. Two-way polling RS-232 transmission as indicated on the Drawings.
	7. Compatibility:  receivers and transmitters must be compatible with the receivers and transmitters to which they are connected on the drawings.
	8. Transmit/receive via a single cable.
	9. Front-panel LED indicators.
	10. Provide rack-mount kits and surface-mount kits as required.
	B. Transmitter Type 1 (symbol T1):
	1. HDMI input.
	2. IR emitter input.
	3. Decora-style chassis, mountable in a standard NEMA deep gang box.
	4. Able to be powered from the receiver.
	5. Maximum depth 1.14 in.
	6. Manufacturer: FSR, Kramer, or Extron.
	C. Receiver Type 1 (symbol R1):
	1. HDMI output.
	2. Able to power transmitter.
	3. Rectangular chassis.
	4. Minimum distance limitation: 150 ft at 1080p.
	5. Maximum data rate: 1.65 Gbps.
	6. Manufacturer: FSR, Kramer, or Extron.
	D. Receiver Type 2 (Symbol R2):
	1. HDBase-T standard.
	2. HDMI output.
	3. Rectangular chassis.
	4. Maximum Data Rate: 10.2Gbps.
	5. Serial and IR control of local device.
	6. Receives power from switch to which it is connected.
	7. Manufacturer: Kramer
	E. Transmitter Type 3 (Symbol T3):
	1. Rectangular chassis.
	2. HDMI input.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65Gbps.
	5. Distance using specified shielded cable: 230 ft at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.
	F. Receiver Type 3 (Symbol R3):
	1. Rectangular chassis.
	2. HDMI output.
	3. Transmission of bidirectional RS-232.
	4. Data rate: 1.65 Gbps.
	5. Distance using specified shielded cable: 230 ft. at 1080p.
	6. Dimensions: 4.76” x 2.83” x 0.95”.
	7. Manufacturer: Kramer.

	A. General:
	1. Comply with the following standards:
	a. ITU-T H.323-2006 and ITU-T H.320-2004.
	b. Video:  ITU-T H.263-2005, and ITU-T H.264-2007.
	c. Audio: ITU-T G.711-1998, and ITU-T G.722.1-2005 (Corrigendum 2008).
	d. Multimedia conferencing: ITU-T T.120-2007.

	2. Supporting the Following Interfaces:
	a. T1/E1 (2.048 Mbps)
	b. X.21/V.35/RS-449 with RS-366 dialing.

	1. Compatible with ITU-T H.243-2005 compliant multipoint control units.
	2. Operable with a BONDING compatible inverse multiplexer.
	3. Capable of operating at network data rates from 56 kbps to 768 kbps.
	4. Capable of operating over the public switched networks, private networks, VSAT networks, and international networks.
	5. Capable of providing a frame rate of 30 frames per second when operated at or above 384 kbps.
	6. Provide lip synchronization in all algorithms and at all speeds.
	7. Compatible with both NTSC and PAL systems.
	8. Provide a full duplex audio subsystem with active echo cancellation capable of eliminating room return audio echo without the installation of special acoustical treatments.
	9. Provide manufacturer's wireless remote control.
	10. Manufacturer:  Lifesize, Polycom, or Cisco.
	B. High Definition Video Codecs:
	1. Inputs, outputs, and network connectivity as shown on the drawings.
	2. Minimum system resolution and frame rate: 1080p @ 30 fps.
	3. Minimum available bandwidth: 2 Mbps.
	4. Native display format: 16:9.
	5. Support a minimum of two monitors (one for the far-end picture and one for graphics or the near-end picture).
	6. Support for a main camera and an auxiliary camera with pan/tilt/zoom capability, selectable and controllable from the control system.
	7. Microphone sources shall be provided with phantom power and audio volume adjustment of the near-end system (including muting) from the control system.
	8. Support for displaying a non-camera source concurrently with a camera source (H.239).
	9. Auxiliary video and line-level audio inputs/outputs for a recording device.
	10. Dialing capability from the control system.
	11. Remote diagnostics and maintenance.
	12. RS-232 and Ethernet controllable.
	13. Output format: 1920x1080, 60 fps.
	3.07 VIDEO TELECONFERENCING EQUIPMENT:
	A. Fully configure and test videoconferencing equipment up to the limits of the system specified herein.
	B. Perform a test call using each applicable networking and calling standard.
	C. Coordinate programming of initial user presets with the Owner.
	A. Install players on the back of the displays or on display mounts.  Provide required hardware.
	B. Install management and content software packages on PC(s) identified by the Owner.
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	6. Type 8:

	27 41 14 Projection Screens
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