Fort Liberty - SOF SSA 90302002

SECTION 27 40 00

| NTEGRATED AUDI OVI SUAL SYSTEMS & EQUI PMENT
05/ 18

PART 1 GENERAL

1.

1 STANDARDS & REFERENCES

The desi gn and specification of the follow ng audi ovi sual systens adhere
to industry best practices as outlined by the International Conmunications
I ndustries Associations, Inc. (ICTA). In additional, all designs are
perfornmed by Avixa (fornerly InfoComm International) Certified Technol ogy
Speci al i sts -Designer (CTS-D), an Anerican National Standards Institute
(ANSI) accredited designation under International Standard |ISQO|EC 17024.

Al system designs nust neet the mninumrequirenments outlined in the
Federal Standards for Accessible Design (ADA). Applicabl e code

requi renents established by the Authority Having Jurisdiction (AH)) shall
be foll owed. The design shall conmply with applicable provisions in the
fol | owi ng:

Bl CSI/ | nf oComm Audi ovi sual Desi gn Reference Manual .

I nfoComm AV Installation Handbook.

I nfoComm Audi ovi sual Best Practices.

Mal t ese, AV 9000: Defining Quality in Engi neered Audio Visual
Systens, 2006.

City and State or District Ordinances, as applicable to |ocation.
| EEE C2, National Electrical Safety Code®.

NFPA 70, National Electrical Code®

NFPA 72, National Fire Al arm Code®

NFPA 101, Life Safety Code®

NFPA 255, Standard Met hod of Test of Surface Burning Characteristics
American National Standards Institute (ANSI).

Federal Conmuni cati ons Commi ssion (FCC).

Nati onal El ectrical Mnufacturers Association (NEM).
Cccupational Safety and Health Adm nistration (GOSHA),

Joint Interoperability Test Conmand (JI TC)

Def ense I nformati on Systems Agency (Dl SA)

Def ense I nformati on Systems Agency Approved Product List (APL)
Trade Adjustnent Assistance (TAA)

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C2 (2017; Errata 1-2 2017; INT 1 2017)
Nati onal Electrical Safety Code

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA

20-1; TIA 20-2; TIA 20-3; TIA 20-4)
Nati onal El ectrical Code
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NFPA 72 (2022) National Fire Alarmand Signaling
Code

NFPA 101 (2021) Life Safety Code

NFPA 255 (2006; Errata 2006) Standard Met hod of

Test of Surface Burning Characteristics of
Buil ding Materials

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)

TIA-568-C. 1 (2009; Add 2 2011; Add 1 2012) Comerci al
Bui | di ng Tel ecomruni cati ons Cabl i ng
St andard

TI A-568-C. 2 (2009; FErrata 2010; Add 2 2014; Add 1

2016) Bal anced Twi sted-Pair
Tel econmuni cati ons Cabl i ng and Conponents
St andar ds

TI A-568-C. 3 (2008; Add 1 2011) Optical Fiber Cabling
Conponent s St andard

TI A- 606 (2021d) Adnministration Standard for the
Tel ecommuni cati ons Infrastructure

1.3 CGENERAL REQUI REMENTS
1.3.1 Audi o Visual (A/V) Services

When A/V equipnment is required, a Certified Technol ogy Specialist-Design
(CTS-D) whose certification is ANSI accredited is required for the design
and preparation of A/V package. The CTS-D nust provide separate Best Val ue
Determ nations (BVDs) for all A/V equipnent, if required by NAVFAC |If
NAVSUP BPA/ GSA vendors do not have access to the required equi pnent,
research to find appropriate specialty equi pnent vendors nay be required.

The A/V package must be prepared by the Contractor's AV Certified

Technol ogy Specialist-Design (CTS-D) as a separate package. The CTS-D nust
val idate the design provided in the construction docunents and subnmit any
design nodifications as required to provide a systemthat uses equi prment
that is readily available at tinme of installation, is no less than 3 years
fromthe nanufacturer's end of life support, and provides the systens
needed functionality.

Additionally, AV floor plans and el evati ons nust be provided by the
CTS-D, indicating equi prent |ocations and A/V riser diagrams for all AV
systens, and to coordi nate equi pnent |ocations and power requirenents with
power plans and FF&E | ocations. The A/V package must be fully integrated
into the design, construction, and schedule of all building finishes and
all building systems (HVAC, Plunbing, Fire Protection, Communications,
Electrical, Data, Architecture, etc.) Al outlets, swtches, thernopstats,
fire extinguishers, etc. nust be fully accessible once all equipnent is
installed. Al sprinkler heads, fire extinguishers, ADA clearances, etc.
nmust be acconmopdat ed.

AV systems nmust be fully integrated with the building systens and
finishes. A/V may al so include specialty itenms for which the custoner
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activity will be responsible for specifying. Al AVitens are subject to
the Buy Anerican Act or Trade Agreenent Act, unless they are considered
COTS (Consumer Of The Shelf) itens per the FAR

.4 DEFI NI TI ONS

Representative: Refers to the Architect or Engi neer having contract
directly with Governnent for professional services.

Gover nment Fur ni shed Equi prent (GFE): Equi pnent procured and provi ded by
t he government.

CGovernment Furni shed Contractor Installation (G-Cl): Equi pnment procured
and provided by the governnent that is given to the contractor to install

Gover nrent Fur ni shed Governnment Installed (GFA): Equi prent procured,
provided and installed by the governnent.

Code Requirenents: Refers to mninumrequirenments.

Fi nal Acceptance: Refers to Governnent's Representative's acceptance of
project from Audi ovi sual Contractor

Rel ocate: Refers to disassenbly, disconnection, packaging, protecting, and
transporting equi pment to new | ocations, followed by installation and
testing.

Repl ace: Refers to renoving existing itemand providing a new item

Rough-in: Refers to conduit, pipe, cable tray required for audiovisua
system

Pre-wire: Refers to installation of cabling between spaces.

Fabrication: Refers to |oading devices and equi pment into secure racking
or housi ng and naki ng necessary devi ce interconnections.

Headend: Refers to centralized AV equi pnent racks.

Audi ovi sual (AV): Refers to electronic nedia processing sound and vi sua
content.

Audi ovi sual Contractor (AVC): Refers to the contractor designing,
installing, progranmi ng, configuring, testing, or operating the
audi ovi sual systens and or components.

Vi deo Tel econferencing (VTC): Refers to technology that facilitates the
conmuni cation and interaction of two or nore users through a conbination
of audio and video over a network.

Audi o Tel econferencing (ATC): Refers to conference calling of three or
nore participants in different |ocations wthout video.

Bring Your Oan Device (BYOD): Refers to IT related equi prent associ at ed

with visitors or non-governnent enpl oyees (i.e. |aptop, tablet,
snart phone).

SECTION 27 40 00 Page 3



Fort Liberty - SOF SSA 90302002

1.5 SUBM TTALS
Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Audi ovi sual Drawi ngs; G

Audi ovi sual Space Drawi ngs; G

In addition to Section 01 33 00 SUBM TTAL PROCEDURES, provide shop
drawi ngs in accordance w th paragraph SHOP DRAW NGS.

SD- 03 Product Data
LCD Di splays - 100"
Presentation Matrix Sw tcher
Mul ti-1nput Switcher
Vi deo Tel econferenci ng System ( CODEC)
HD PTZ Caner as
Vi deo Scal er
Digital Signal Processor
Speaker s
Power Anplifiers - 2 Channel And 1 Channel
Scal ing Presentation Switcher
Cei ling Beanform ng M crophone Array
Power | nj ector
Control System Touch Panel - |nnovation & Conference
HDM Transmitters & Receivers
USB Extender Transmitters & Receivers
Wal |l Mounted DTP Transmitter
Tabl e Pocket
AC & USP Power Mbodul e
Equi prent Rack
Submittals shall include the manufacturer's nane, trade nane,

pl ace of manufacture, and catal og nodel or nunber. |nclude
performance and characteristic curves. Submittals shall also
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1

i ncl ude applicable federal, mlitary, industry, and technica

soci ety publication references. Should manufacturer's data require
suppl enental information for clarification, the suppl enmental

i nformati on shall be submitted as specified in paragraph
REGULATORY REQUI REMENTS and as required in Section 01 33 00

SUBM TTAL PROCEDURES.

SD- 06 Test Reports
Accept ance Testing; G

SD-07 Certificates
Audi ovi sual Contractor Qualifications; G
Key Personnel Qualifications; G
Manufacturer Qualifications; G
Test Plan; G

SD-11 C oseout Subnittals
Record Docunentation; G

6  DESCRI PTI ON OF WORK

Thi s docunent describes the audiovisual requirements related to the
Project which is the construction for the new SOF facility. The facility
wi || have one conference roomthat will require audi ovisual equipnment and
systens. The audiovisual contractor (hereafter referred to as AVC) shal
performall work specified in association with the Architectural

Engi neering, and CGeneral Contractor Firnms. All work shall be conpleted to
the satisfaction of Cient and/or other approved client

representative(s). The Cient reserves the right to nodify and/or change
t hese requirements at any tine.

Conpl ete Turn-key Systens - The AVC shall validate the current design
update products and functions as required based on equi prent and features
available at the time of installation, procure, install, program test,
train, conm ssion, maintain and support a turn-key audiovi sual system as
detailed in this specification and depicted on the draw ngs.

Under st andi ng of Functional Requirements - It is the responsibility of the
AVC to fully understand the functional requirements of the systens and
shall verify the conpl eteness of the equi pnment specified.

Confirmall dinensions, calculations and equi pnent nodel nunbers as
detail ed on the drawi ngs and within this docunent.

AVC shal | provide project managenent of the audi ovisual inplenentation
i ncl udi ng product and |abor control, scheduling and coordination

The audi ovi sual systenms to be installed in the facility will be utilized
by both technical and non-technical personnel; therefore, the systens nust
be easy to setup, operate and support. It is not expected that a
technician will be available to operate and/or maintain the systens.

The systemwi |l include a programmabl e touch panel with an intuitive
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graphi cal interface.

This docunent is neant to identify specific requirenents for procurenent
of the described audiovi sual products and services.

AV contractor mnmust supply witten docunents detailing equi prent
specifications, installation and pricing in the nanner requested.

1.7 SYSTEM DESCRI PTI ONS
1.7.1 Conf erence Roons 113

Conference Room 113 will support up to 12 people at the table w th another
4-6 in gallery seating on either side of the table. The roomw Il be

equi pped with a 4K UHD wal | nounted di splay and sound rei nf or cenment
speakers. The conference roomw Il require VTIC and Audi o Tel econferenci ng
along with a dedicated free-standing equipment. The rack will be |ocated
on the opposite side of the roomfromthe display wall. The VIC will
utilize a POE PTZ wall nounted canera. Audio fromthe audience will be
supported via a ceiling nounted m crophone array | ocated above the
conference roomtable. Video inputs will be | ocated at the conference room
tables in the formof one (1) table pocket that are configured with
connectivity for laptops with HOM outputs. The systemw ||l be controlled
via a 10" touch panel that will reside at the conference table. The touch
panel will be programed to control all audio and video sources within the
room Sound will be distributed throughout the roons via flush nounted
ceiling speakers. The AV equipnent required to support the audio signha
processing and video scaling will be installed in the AV rack

1.8 QUALITY ASSURANCE
1.8.1 Shop Draw ngs

In exception to Section 01 33 00 SUBM TTAL PROCEDURES, subnitted plan
drawi ngs shall be a nminimumof 11 by 17 inches in size using a mninum
scale of 1/8 inch per foot. Include wiring diagrans and installation
details of equipnment indicating proposed |ocation, |ayout and arrangenent,
control panels, accessories, piping, ductwork, and other itens that nust
be shown to ensure a coordinated installation. Wring diagrans shal
identify circuit termnals and indicate the internal wiring for each item
of equi pnment and the interconnection between each item of equiprent.

Drawi ngs shal |l indicate adequate clearance for operation, nmintenance, and
repl acenent of operating equi pment devices. Subnittals shall include the
nanepl ate data, size, and capacity. Subnmittals shall also include
applicable federal, nmilitary, industry, and technical society publication
ref erences.

1.8.1.1 Audi ovi sual Drawi ngs

Provi de conmuni cati ons technol ogy specialist - designer (CIS-D) approved
drawi ngs in accordance with Tl A-606. The identifier for each term nation
and cabl e shall appear on the draw ngs. Draw ngs shall depict fina

audi ovisual installed wiring systeminfrastructure in accordance wth

TI A-606. The drawi ngs should provide details required to prove that the

di stribution systemshall properly support connectivity fromthe
audi ovi sual equi pnent to the audi ovi sual device outlets. Provide a plastic
| am nated schematic of the as-installed audi ovi sual cabl e system show ng
cabling and devices for each room Munt the |am nated schematic in
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audi ovi sual equi pnent rack in each space as directed by the Contracting
Oficer. The follow ng drawi ngs shall be provided as a m ni num

a. TAl1 - Layout of conplete building per floor - Building Areal/ Serving
Zone Boundaries, Backbone Systens, and Horizontal Pathways. Layout of
conpl ete building per floor. The drawi ng indicates |ocation of
bui |l di ng areas, serving zones, vertical backbone diagrans,

t el econmuni cati ons and audi ovi sual equi pnent roons, access points,
pat hways, groundi ng system and other systens that need to be viewed
fromthe conplete building perspective.

b. TA2 - Serving Zones/Building Area Drawi ngs - Drop Locations and Cable
Identification (1D S). Shows a building area or serving zone. These
drawi ngs show drop | ocations, tel econmunications and audi ovi sua
equi prent rooms, access points, and detail call outs for conmon
equi prent roonms and ot her congested areas.

c. TA4 - Typical Detail Drawi ngs - Faceplate, Equi prment, and Pane
Label i ng, Firestopping, Arericans with Disabilities Act (ADA), Safety,
Depart nent of Transportation (DOT). Detail ed drawi ngs of synbols and
typi cal s such as faceplate | abeling, faceplate types, faceplate
popul ation installation procedures, detail racking, and raceways.

1.8.1.2 Audi ovi sual Space Drawi ngs

Provi de TA3 drawi ngs in accordance with TI A-606 that include

t el econmuni cati ons or audiovi sual roons plan views, pathway |ayout (cable
tray, racks, |adder-racks, etc.), mechanical/electrical l|ayout, and , rack
and wal | el evations. Draw ngs shall show | ayout of applicabl e equi pnent

i ncludi ng i ncomng cable stub or connector blocks, building protector
assenbly, outgoing cable connector blocks, patch panels and equi prent
spaces and cabinet/racks. Drawi ngs shall include a conplete list of

equi prent and material, equipnment rack details, proposed |ayout and
anchorage of equi prent and appurtenances, and equi pnent relationship to
ot her parts of the work including clearance for maintenance and operation
Drawi ngs may al so be an enl argenent of a congested area of TAl1 or TA2

dr awi ngs.

1.8.2 Audi ovi sual Qualifications

Work under this section shall be perforned by and the equi prent shall be
provi ded by the approved audi ovisual contractor and key personnel
Qualifications shall be provided for: the audi ovisual system contractor,
t he audi ovi sual systeminstaller, and the supervisor (if different from
the installer). A mininumof 30 days prior to installation, submt
docunent ati on of the experience of the audi ovisual contractor and of the
key personnel .

1.8.2.1 Audi ovi sual Contractor Qualifications

The audi ovi sual contractor shall be a firmwhich is regularly and

prof essional |y engaged in the business of the applications, installation
and testing of the specified audi ovisual systens and equi pnment. The
audi ovi sual contractor shall denpbnstrate experience in providing
successful audiovisual systens within the past 3 years of simlar scope
and size. Subnmit docunentation for a mininmmof three and a maxi mum of
five successful teleconmunication systeminstallations for the audiovisua
contractor.
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1.8.2.2 Qualifications

a. AVC shall have conpleted up to three (3) projects of sinilar size and
scope within the last three years.

b. Technical Certifications - AVC shall have a CTS-D to performthe
system desi gn and oversee all systeminstallations for this project.

c. Project Team Resunmes - AVC shall include a project resune of project
t eam menber s.

d. Programm ng Capacity - AVC shall enploy in-house (non-subcontractor)
full-time programr ng resources certified by proposed system

e. Location - AVC shall be within 120 nmiles of the project site and
provide all necessary functions needed to support the project.

f. List of Substitutions as detailed in section 2.1
1.8.2.3 Key Personnel Qualifications

Provi de key personnel who are regularly and professionally engaged in the
busi ness of the application, installation and testing of the specified
audi ovi sual systens and equi pnment. There nay be one key person or nore key
persons proposed for this solicitation dependi ng upon how nmany of the key
rol es each has successfully provided. Each of the key personnel shal
denonstrate experience in providing successful audi ovisual systens within
the past 3 years. Supervisors and installers assigned to the installation
of this systemor any of its conmponents shall be Avixa/lnfoComm or
Bui | di ng I ndustry Consulting Services International (BICSI) Registered
Cabling Installers, Technician Level. Subnit docunentation of current

Avi xa/ I nfoComm or BICSI certification for each of the key personnel

Indicate that all key persons are currently enpl oyed by the audiovi sual
contractor or have a conmitment to the audi ovisual contractor to work on
this project. Al key persons shall be enployed by the audiovi sua
contractor at the date of issuance of this solicitation, or if not, have a
conmitrment to the tel ecomunications contractor to work on this project by
the date that the bid was due to the Contracting O ficer.

Note that only the key personnel approved by the Contracting Oficer in

t he successful proposal shall do work on this solicitation's audiovisua
system Key personnel shall function in the same roles in this contract,
as they functioned in the of fered successful experience. Any substitutions
for the audiovisual contractor's key personnel requires approval fromthe
Contracting O ficer.

1.8.2.4 M ni rum Manuf acturer Qualifications
Cabl i ng, equi pnent, and hardware nanufacturers shall have a mni numof 3
years' experience in the manufacturing, assenbly, and factory testing of
conponents whi ch comply with TIA-568-C. 1, TIA-568-C. 2 and TI A-568-C. 3.
1.8.3 Test Pl an
Provide a conplete and detailed test plan for the tel ecomunications
cabling systemincluding a conplete Iist of test equipnent for the

conponents and accessories for each cable type specified, 60 days prior to
t he proposed test date. Include procedures for certification, validation
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and testing.
1.8.4 Regul at ory Requi renents

In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in

t hese publications to the "authority having jurisdiction," or words of
simlar meaning, to nmean the Contracting O ficer. Equipnment, nmaterials,
installation, and workmanship shall be in accordance with the mandatory
and advi sory provisions of NFPA 70 unless nore stringent requirenents are
speci fied or indicated.

1.8.5 St andard Products

Provide material s and equi pment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Products shall have been in satisfactory
commercial or industrial use for 2 years prior to bid opening. The 2-year
peri od shall include applications of equipnment and materials under simlar
circunmst ances and of simlar size. The product shall have been on sale on
t he conmercial market through advertisements, manufacturers' catal ogs, or
brochures during the 2-year period. \Were two or nore itens of the same
class of equipnent are required, these itenms shall be products of a single
manuf acturer; however, the conponent parts of the item need not be the
products of the sane manufacturer unless stated in this section

1.8.5.1 Alternative Qualifications

Products having | ess than a 2-year field service record will be acceptable
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests,

i s furnished.

1.8.5.2 Mat eri al s and Equi prrent Manuf acturing Date

Products manufactured nore than 1 year prior to date of delivery to site
shal | not be used, unless specified otherw se.

1.9 DELI VERY AND STORAGE

Provi de protection from weather, nmoisture, extrene heat and cold, dirt,
dust, and other contaminants for tel econmunications cabling and equi pnent
pl aced i n storage.

1.10 ENVI RONVENTAL REQUI REMENTS

Connecting hardware shall be rated for operation under anbient conditions
of 0 to 60 degrees C 32 to 140 degrees F and in the range of 0 to 95
percent relative hum dity, noncondensi ng.

1.11 WARRANTY & SERVI CE

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
sati sfactory service to the equi pment on a regular and energency basis
during the warranty period of the contract. Standard and additiona
servi ce coverage nust include: 2-hour Hel p Desk phone service response
froma Tier 1 qualified AV engi neer avail able 24-hours a day x 5 days a
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week, plus 8-hours a day x 5 days a week energency response. Maintenance
repair services are required for all systens purchased under this
agreement. All system docunentation shall be available in a secure online
portal accessible to the client 24-hours a day x 7 days a week including,
but not Iimted to; systemas-built draw ngs, signal flow draw ngs,

control system source code, service nanuals, training guides, etc. A
total of two (2) Preventative Miintenance visits shall be perforned in the
first year post substantial conpletion. This will be perforned at the
Client's discretion. The mninumwarranty provisions specified above
shoul d not supersede the ternms of individual nmanufacturer warranties.

1.12 MAI NTENANCE
1.12.1 Qperation and Mai ntenance Manual s

Conmmercial off the shelf manuals shall be furnished for operation
installation, configuration, and mai ntenance of products provided as a
part of the audiovisual cabling and pat hway system Data Package 5. Submit
operations and nai ntenance data in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA and as specified herein not later than 2
nmonths prior to the date of beneficial occupancy. In addition to

requi renents of Data Package 5, include the requirenents of paragraphs
AUDI OVl SUAL DRAW NGS, AUDI OVl SUAL SPACE DRAW NGS, and RECORD
DOCUMENTATI ON. Ensure that these drawi ngs and docunents depict the
as-built configuration.

1.12.2 Record Docunent ati on

Provi de TA5 draw ngs includi ng docunentati on on cables and term nation
hardware in accordance with TIA-606. TA5 draw ngs shall include schedul es
to show information for cut-overs and cabl e plant managenent, patch pane

| ayouts and cover plate assignments, cross-connect information and
connecting termnal [ayout as a mnimum TA5 draw ngs shall be provided in
hard copy format and on el ectroni c medi a usi ng Wndows based comput er
cabl e managenent software. Provide the follow ng TA5 drawi ng documnent ati on
as a mni mum

a. Cables - Arecord of installed cable shall be provided in accordance
with Tl A-606. The cable records shall include the required data fields
for each cable and conplete end-to-end circuit report for each
conplete circuit fromthe assigned outlet to the av equi pnent in
accordance with Tl A-606. |nclude manufacture date of cable with
submittal

b. Term nation Hardware - A record of installed patch panels,
cross-connect points, distribution franes, term nating bl ock
arrangenents and type, and outlets shall be provided in accordance
with Tl A-606. Docunentation shall include the required data fields as
a mninumin accordance with Tl A-606.

1.12.3 Spare Parts
In addition to the requirenents of Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA, provide a conplete list of parts and supplies, with

current unit prices and source of supply, and a list of spare parts
recommended for stocking.
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1

13 TRAI NI NG

AVC shall enploy a full-tine Training Manager resource to provide a
detail ed systemorientation for the Cient including an overview of the
system conponents, operational functions, testing and troubl eshooti ng,
proper upkeep and nai ntenance, and protocol for placing service calls.
This Training Manager is required to denmonstrate all rel evant
functionality to the end-users and supplenment the training with an
orientation manual. A mnimmof forty (40) onsite training hours is
required. Virtual training sessions are not pernitted.

PART 2 PRODUCTS

2.

1 GENERAL

Al'l equi prent provided for this project shall be new and unused unl ess
provi ded by the owner. Any and all product substitutions must be
submitted in witing to the project teamfor approval. Final acceptance of
all substitutions is subject to owner acceptance. Products specified that
have been di sconti nued shall have newer nodel provided by the AV
contractor. Any increase in cost nmust be identified in advance to Cient
Specifics Here. Newer npdels nust retain all required features of the
original nodel. AVCis required to propose equi pnment that neets the
performance requirenents of the equi pment detailed in the specification
and drawi ngs. AVC is required to provide nanufacturer, nodel, and
guantities of all equi pment proposed including rel evant datasheets or

engi neering specifications. At a mninum equi prent must neet or exceed
performance and interconnectivity requirenents outlined within the

speci fications and draw ngs.

.2 CABLES

Refer to Section 271513 - Conmuni cati ons Copper Horizontal Cabling

2.1 Twi sted Pair Horizontal Cabling

M cr ophone and Line Level Cables: Provide #22 AW Shi el ded Twi sted Pair
Cabl e. High-1npedance Loudspeaker Cables: Provide #16 AW Unshi el ded

Twi sted Pair Cable. DC Power Cables: Provide #16 AW Unshi el ded Twi st ed
Pair Cable. Low |Inpedance Loudspeaker Cables: Provide #12 AW Unshi el ded
Twi sted Pair Cable. RS-232/RS-422/RS-485 Control Cables: Provide Shiel ded
Data Cable. Datal/Power Cables: Provide Datal/Power Cable. STP Data Cabl e:
Provi de Category 6 STP Cable. Provide color coded cable for all in-rack
network cabling following the follow ng standard unless an alternative
standard is reviewed and approved. Control Red. G aphics : Orange.
HDBaseT: G ey.

. 2.2 Shi el ded Twi sted Pair (STP) Video Cable

Must be certified by video routing manufacturer

.2.3 I nterface Cabl es

Provide one (1) cable with nol ded connectors for each auxiliary audio,

vi deo, and control interface |ocation provided as specified herein, unless
noted otherwi se on the Drawi ngs. Were nultiple fornmats are typically
utilized together cables shall include all formats within a single jacket,
i ncluded but not limted to, VGA with mni-TRS. Provide the follow ng

| engt h cabl es, unless noted otherw se on the Draw ngs:
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a. Rack Mounted Interface: 12 feet.
b. Wall Munted Interface: 12 feet.
c. Lectern Mounted Interface: 6 feet.

2.3 CONNECTORS

Audi 0 connectors of XLR, 3.5 nm (1/4 inch), and RCA types shall be sol der
type and incorporate nmetal shells and bodi es. Acceptabl e manufacturers:
Switchcraft or Neutrik. Video connectors of BNC and RCA shall be:

a. Dual crinp or conpression style nickel plated brass connector
utilizing a gold plated center contact.

b. Connector and pin appropriately selected based on the specified cable
as part of a manufacturer's approved assenbly.

c. Crinp or conpression tool and die sets utilized shall be approved by
t he manufacturer for the assenbly.

d. Color coded via strain relief boot, isolation bushing or Oring to
desi gnat e vi deo type.

e. Acceptable nanufacturers: ADC, Extron, Tyco, Kings, Bomar, Canare, or
Tr onmpet er.

Use only rosin core solder or approved nechani cal connectors for joints
and connections within the system Twi st-on wire-nuts are not acceptable.

2.4 LCD DI SPLAYS - 100"

100"/ 75" di agonal screen size.

Di splay resolution ultra HD (3840x2160)

Aspect ratio: 16:9

Max bezel width: 1.1"/.7"

Mn. frane rate: 60hz

M n. contrast ratio: 3000:1/5000: 1

Connections: (2) HDM 2.0, (2) HDM 1.4, 1 Displayport 1.4, USB
Audi o Qut

Built-1n 10Wx2 speakers

> Q “+TO Q0O TD

Basi s of Design: Planar UtraRes Series.

2.5 PRESENTATI ON MATRI X SW TCHER

a. 10x8, 4K resolution matrix sw tcher

b. Max data rate: 10.2 Gops

c. 300Wnhz pixel clock

d. 4K/UHD @60 Hz with 4:2:0 chroma subsanpling

e. 4K (4096x2160) @ 30Hz

f. HDM 1.4, HDCP 1.4 conpliant

g. 6 HDM digital video inputs (HDCP conpliant)

h. HDbT conpliant inputs

i. 4 HDM outputs, 4 HDbT conpliant outputs (scal able)

j. 10x8 Stereo switching audio matrix (bal anced)

k. Mn. 6 analog audio inputs, 4 mc/line inputs

. Mn. 4 anal og audi o outputs

m Options for | ow high i npedance anplifier with 25w (rns) per channe

n. Integrated control processor for AV system control

0. Renpte powering of system endpoints

p. Support for HITP, HTTPS, SSH, SFTP, SMIP, NTP, Di scovery Service,
DHCP, DNS, |CWP, |Pv4

g. 1 Bidirectional RS-232/422/485 port, 2 bidirectional RS-232 ports,
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2.

2 Serial/IR 4 Digital 1/O 4 Relays, bus ports
r. Network connectivity with AV VLAN support

Basi s of Design: Extron DTP CrossPoint 108 4K capable of 10x8 I/O
configurati on.

.6 MULTI - I NPUT SW TCHER

230 feet transm ssion of HDM, anal og video, control, audio
2 HDM, 1 VGA, 1 3.5nm stereo mni inputs

1 HDbT conpliant out put

Supports 1920x1200 i ncl udi ng 1080p/ 60

Aut o- swi t chi ng capabl e

Pooow

Basi s of Design: Extron DTP T USW 233 three input switch with integrated
DTP transmitter and audi o enbeddi ng.

.7 VI DEO TELECONFERENCI NG SYSTEM ( CODECQ)

CODEC - G- CI.

. 8 HD PTZ CAMERAS

30x motorized zoon, F1.6 to F4.7 Lens

Aut o and nanual focus

L7lX mnimumillumnati on @9.54 Hz (wi thout accurul ation)
PoE capability

+175° panning range, -30°to 90 tilting range

HDM , HD-SDI, Network H. 264/ Mtion JPEG out puts

LAN, RS-232C, RS-422 control

Resol ution up to 1080P/ 60)

oSKQ HTDOD OO0 TD

Basi s of Design: Panasonic AWHE40 PTZ Canera - Bl ack.

.9 VI DEO SCALER

3 HDM, 1 analog nulti-format input
Option for HDM or HDbT conpati bl e out put
Aut 0-swi tching capability

Resol uti ons from 640x480 to 1920x1200
HDCP conpl i ant

Poaoop

Basi s of Design: Extron - IN 1604 - Four input HDCP conpliant scaler.

.10 DI G TAL SI GNAL PROCESSOR

12 analog mc/line inputs, 8 analog |line outputs
Dante conpli ant

LAN, RS232C control

8 channel s of acoustic echo cancellation

Vol P suppor t

Built in gigabit switch

DO QOO T

Basi s of Design: Extron - DVP 128 Plus C AT - 12x8 ProDSP digital matrix
processor.

11 SPEAKERS

a. 6.5" two-way speaker
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b. Ceiling nounted with 8" conposite back can

c. Frequency range: 65Hz to 22kHz -10 dB

d. 65W (rmnms) power capacity continuous pink noise, 130W (rns)
conti nuous program

e. Plenumrated, UL 2043, UL 1480

Basis of Design: Ceiling - Extron Sound Field XD Speaker SF 26CT - Wite.
2.12 PONER AMPLI FI ERS - 2 CHANNEL AND 1 CHANNEL
200/ 60 watts rns output power
70V hi gh i npedance 100w per channel / 60w

Energy Star qualified
Fan-1 ess operation

OO0 TOD

Basi s of Design: Extron - XPA 1002 Two Channel Anplifier, 100 watts per
channel . MPA 601 - Single channel 60 watt.

2.13 SCALI NG PRESENTATI ON SW TCHER

4 HDM, 2 analog nmulti-format, 2 HDbT conpatible inputs

2 HDM, 1 HDbT conpati bl e out puts

Integrated 3 port AV LAN switch

Integrated 100 watt 70V audi o anplifier

Resol utions from 640x480 to 1920x1200

6 audio inputs, 2 mic/line inputs, 3 audio outputs (1 variable)
RS232/1 R injection on HDbT comnpati ble ports

LAN control and interfacing

3 RS232 ports, 2 IR ports, 4 Relay ports, 4 Digital 1/0
proprietary bus port

-0 KQ"TO QOO oToD

Basi s of Design: Extron - IN1608 xi |IPCP MA 70 - Ei ght |nput HDCP
conpliant scaling presentation switcher with DTP extensi on and 100 watt
anplifier.

2.14 CEI LI NG BEAMFORM NG M CROPHONE ARRAY

a. 8 discrete steerable | obes with custom positioning

b. Built-in DSP functionality: Autom x, echo reduction, 4 band EQ
per ch.

C. Control via software browser, 10 presets

d. Dante and AES67 networking with PoE (class 0), control

e. Mul ti-col or LED bar, configurable

f. Fl ush nountable in standard ceiling tile, VESA nount conpatible
g. VWi te, black and al um num fi ni shes

Basi s of Design: Shure MXA910 - BWwhite.
2.15 POVER | NJECTOR
a. 48VDC, .35A, 16.8 watts power out put
b. Passi ve cooling
C. Rack nount, zip tie nount
Basi s of Design: Extron - XTP Pl 100 - power of twi sted pair injector
2.16 CONTROL SYSTEM TOUCH PANEL - | NNOVATI ON & CONFERENCE

a. 1280x800 capacitive 10" touch screen, 24bit col or depth
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® QO T

Scrat ch/ snudge resi stant screen
Conpatible with specified control systens
PoE conpati bl e

Built in speaker

Basi s of Design: Extron 10" TLP Pro 1025T Tabl et op Touch Panel - Bl ack

2.17 HDM TRANSM TTERS & RECEI VERS

Q “+TO Q0T

HDbT extensi on over twi sted pair cabling

230 feet point to point over shielded CAT6 cabl e
Resol utions up to 4K

HDCP 2.2 conpli ant

Bi di recti onal RS-232 and IR passthrough

Renot e power capability

UL- 2043 pl enum rat ed

Basi s of Design: Exetron - DITP HDM 4K 230 TX - HDM Transnitter, DTP HDM
4K 230 RX - HDM Recei ver.

2.18 USB EXTENDER TRANSM TTERS & RECEI VERS

DO QOO T

330 feet point to point extension over CATx cable

USB 2.0, 1.1 full support

USB 3.0 support at 2.0 data rates

Net wor k switch conmpatible with separate controller

4 port USB hub (Receiver unit only)

Option for peripheral emulation (specific nodels only)

Basi s of Design: Extron - USB Extender Plus Series, extend USB over
twisted pair, USB Extender Plus T - Transnmitter, USB Extender Plus R -

Recei ver.

2.19 WALL MOUNTED DTP TRANSM TTER

Paoop

HDbT conpliant, 230 feet over CAT cable
Supports resolutions up to 4K

HDM , Anal og 3.5nmm audi o

HDCP conpl i ant

Wal | nountable in single gang wall box

Basi s of Design: Extron - DIP T HW 4 K 231 D Decora style HDM wal |
nounted transmitter -white

2.20

OO0 TOD

TABLE POCKET

6.1"L x 6.1"Wdi nensi ons

Retractor interfaces for HDM, VGA, 3.5nm

Interface plates for RJ45 (shiel ded, unshiel ded) connectors
Cl oseable Iid with passthroughs

Basi s of Design: Extron - Cabl e Cubby 500 with power.

2.21

a.
b

AC & USP POVNER MODULE

Provides a total of up to 4 A/ 20 watts of power
9.5 power cord

Basi s of Design: Extron - AC+USB 200 Series power nodul e for Cable Cubby
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2.

500.
22 EQUI PMENT RACK

a. b4"H x 24"Wx 23.3"D

b. 19" mounting rails

c. Doors - lockable front and back, snobke glass on front, solid on
back

d. Rolling | ockable casters

Basis of Design: Mddle Atlantic - RCS-2724

PART 3 EXECUTI ON

3.

1 CABLE | NSTALLATI ON

AVC will review all architectural, nechanical, electrical and audi ovi sual
design drawings. Notification shall be given to COR of any di screpancies
or errors. All cabling provided and installed in the ceiling will be

plenumrated. Al cabling within the ceiling that is not in conduit nust
be suspended using bl ack Velcro straps for cabl e nanagenent and shoul d not
be visible frombelow Al cabling provided within this project will be
mar ked with a number which corresponds with any and all |ogic outlined on
the "As Built' drawings. All cables will be grouped to the signals being
carried in order to reduce signal contanmnation. All cable will be
installed in accordance with local and state electrical and fire code
requi renents. Neatly bundl e excess AC power cabling with Velcro style
cable waps. Patch panels shall be wired so that the signal sources
appear on the upper row and outputs to devices appear on the | ower row.

.2 CABLE PATHS

Al'l cables are to be run whenever possible in cable trays or conduit
systems. Wen the systemis not available to the roomor area required,
the path used should be as direct as possible. If the cables need to be
run across ceiling/deck than they nust be concealed in '"Wrenold or equa
product.

.3 | NSTALLATI ON

AVC will be responsible for all signal cable routing, termnation,
connection, and testing associated with the equi pnent required to provide
a fully operational and functioning system AVC shall performall tasks
and duties at the mininmumlevels as outlined below. These m ni num
standards are in addition to any applicable local, state, and federa
codes and regul ations. AV contractor shall assenble and test al

equi prent at the AV contractor's facility. AV contractor nust apply al
necessary interfaces, cables, adapters, back boxes, nounts etc. to nmake a
wor ki ng system Unl ess otherwi se noted, all above ceiling hardware shal
be painted or ordered in a finish to match the ceiling. Unless otherw se
noted, cover plates will be used wherever cables exit the wall or floor
and shall be a white finish. AC electrical Iines shall not be bundl ed or
cone in close contact with line level signals, conponent or conposite
level runs. Site shall be left at all timed clear fromdebris and trash.
AV contractor will give consideration, not only to operational efficiency,
but also to overall aesthetic factors in the installation of equipnent and
cable. Installation will be coordinated closely with COR to avoid
conflict or disruption. A schedule of installation and system conpletion
nmust be coordi nated and approved by the COR  Bi-Wekly project reports
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nust be provided on a weekly basis outlining the foll ow ng:

Any open itemns

Owner ship of open itens

Expected date open itens need to be cl osed
Closed itens

OO0 TOD

Labor and hardware costs shall be stated separate of equi pnment and shal

be fixed. Any changes nust be issued via change order. AVC shall instal
al I audiovi sual systens and conponents in place as indicated on the issued
drawi ngs. Final systemtesting and tuning shall be conpleted by the AVC.
The AV contractor shall correct punch list itens in a tinely nanner.

3.4 LABELI NG

Label the front and rear of devices nounted in equi pnent racks to
coordinate with the nonencl ature used on the Draw ngs. Indicate the

| ocation and function that the equi pnent serves. Use only engraved plastic
| am nate | abel s on equi pnment. Provide unique cable narkers on both ends
of every cable in the system This should use a |ogical nunbering schene
and shoul d coordi nate with nunbering schenes already in use. Markers shal
be a clear heat-shrink or self-adhesive type and shall be within 6 inches
of each termination. Label the plug end of the power cord of each devi ce,
i ndicating the device to which it attaches. Label ancillary devices such
as switches, termnal strips, and receptacles in a |logical nanner clearly
indicating their function in the system Label rel evant inputs and
outputs on switchers, matrices, and mxers. Label rack plates. Label the
t el ephone nunbers, | SDN numbers and | P addresses of pertinent devices.
Label equipment with externally visible |abels that indicate the

equi prent's serial nunber.

3.5 ELECTRI CAL POAER AND GROUNDI NG

For active equi pment, float the ground wire at the output side of bal anced
audi o lines other than mcrophone lines or intercomand where required by
manuf acturer. Carry audi o shields straight through passive devices such
as patch panels and term nal strips. Arrange inner-rack power
distribution so that no circuit exceeds 80% of full power. Gound control
l[ines in compliance with the manufacturer's specification for the
appropriate equi pnent. Provide current sensing power strips with power
sequenci ng for autonmated start up and shut down capabilities and power
noni t ori ng.

3.6 EQU PMENT RACKS

Performrack fabrication before delivering the racks to the job site. Only
wiring and term nati ons dependent on external devices shall be done at the
job site. Test equi pment power and functionality to the full est extent
possi ble prior to delivering the racks to the job site. Equip the rack
with sufficient AC power distribution to support equiprment as well as two
spare, non-sw tched, convenience outlets. One convenience outlet is to be
readi ly accessible fromthe front and one readily accessible fromthe rear
of the rack. Provide service |loops within the equi pment rack for cables
connected to external devices. Locate equipnent in racks to conply with
ADA gui delines. Install equipnment racks level and plunb with the room and
wi th adj acent racks. Oganize inner-rack cables in an orthogonal manner
and organi zed i nto neat harnesses by cable type. The rear of equi prent
shall be fully visible without an array of cables in the way. Horizontal
cabl e managenent in rack shall be neatly tied in nanageabl e bundles wth
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cable lengths cut to mininize excessive cable slack, but allow ng for
service and testing. Provide horizontal support bars if cable bundles
sag. Adhesive backed cable tie anchors shall not be used. Velcro style
cable waps shall be used in vertical wire nanagenent. Plastic cable ties
shal |l not be acceptable. Arrange unlike signal types in separate

har nesses nai ntai ni ng adequate separation di stances to avoid
interference. Package spare parts for each device in a clear plastic
pouch and attach it to the rear of that device. The Oaner's
Representative may request to inspect the racks for approval prior to
delivery to the job site.

3.7 CONTRCL SYSTEM PROGRAMM NG

Coordi nate control systemfunctionality for systenms with COR and adhere to
Control System Touch Panel Submittal requirements detailed herein. Unless
ot herwi se indicated on the Draw ngs, devices should be controlled by the
first protocol provided by the device manufacturer fromthe foll ow ng
list:

Net wor ked I P control

Bi di recti onal hardw red serial control

Uni di rectional hardw red serial control

Contact closure(s) or relay(s).

Hardwired infrared emtter over infrared receiver on device.

Paoop

Adequately size GUJ buttons. Label buttons using consistent verbiage.
3.8 SYSTEM SETUP AND PERFORVANCE VERI FI CATI ON
3.8.1 Preparation

Interior finishes and furnishings shall be in place for these tests. HVAC
systemis to be balanced and in operation. Confirmconplete and proper

| abel i ng of system conponents. Attach reduced-size Block Drawings to a
rack in each location. Renpbve boxes and debris fromthe project site.
Del i ver portable and spare equipnment to the prenises, tested and stored as
directed. Tests and adjustnents shall be perforned in the sequence

speci fied herein

3.8.2 CGeneral Setup

Verify that audi ovisual related conponents are free fromrough or jagged
edges. Verify that rack ventilation is working properly. Test power
sensi ng and sequencing devices. Verify that systens are free from
oscillation and stray RF interference. Test and verify continuity and
proper term nation of every cable in the system Follow ng fina

accept ance of system set-up and perfornmance, equipnment with front pane
controls, not nornally adjusted by the operator shall have the controls
di sabl ed or be nounted behi nd bl ank panels or be furnished with security
panel s.

3.8.3 Audi o Equi pnent Setup and Testing
3.8.3.1 Si gnal -t 0o- Noi se Ratio
Measure and docunent the signal-to-noise-ratio of audio cables connected

to devices external to the equipnent rack. Reject and correct
neasurenents | ess than 55 dB
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3.8.3.2 | npedance

Measure and document the inpedance of each | oudspeaker circuit at 63 Hz,

250 Hz, and 1 kHz. Measure at the circuit's entry point to the equi pnent
rack. Measurenent shall be taken prior to the | oudspeaker circuit being
connected to the anplifier. Reject and correct neasurenents that differ

significantly fromcal cul ated values or fall outside of anplifier

speci fications.

3.8.3.3 Pol arity

Visually and el ectronically verify consistent polarity of audio circuits
in the system

3.8.3.4 Anbi ent Noi se

Measure and docunment the anbi ent noise |evel in each | oudspeaker zone in
the system Ensure that the mninmal |oudspeaker level is at |east 25 dB
above the anbient noise level at the furthest listener. At the direction
of the Omer's Representative, nmake additional |evel adjustnents that the
space requires.

3.8.3.5 Unity Gain

Bring the systemto a unity gain level of plus 4 dBu. Verify proper gain
structure throughout system

3.8.3.6 Uni f or m Cover age

Usi ng pink noise at the nonminal operating | evel as the source and
nmeasuring in dBA with a sound pressure level neter at the typica
listening height, verify that there is a variance of no nore than a plus
or minus 1.5 dB within the listening area. Report any deviations to the
owner's representative

3.8.3.7 Frequency Response

Usi ng a dual channel FFT with boundary-pl ane neasurenent, adj ust
equal i zers to achieve a flat frequency response within a margin of plus or
m nus 3 dB. Take an average of measurenents performed at a variety of

| ocations in the room Performthis measurenent and setup only after

furniture and floor, wall, and ceiling treatnments have been install ed.
Snmoot h out and adjust the roomcurve to achieve a desirable response for
the nost typical source material. Avoid equalizer settings that result in

a 6 dB or greater change fromeither adjacent band. Re-take the uniform
coverage test and make adjustments as required. Document both the
un-equal i zed and equal i zed average frequency response curves of the room
and include the graphs in the Project Record docunentation

3.8.3.8 Adj ust nent s

Properly adjust processing equi pment, such as conpressors, limters and
feedback elimnators for typical operation.

3.8.3.9 Spuri ous Noi ses
Verify that the systemis free from pops, crackle, hum and other

di stortion when active controls are operated. Using an electronic audio
oscillator, slowy sweep through the usable frequency band of the sound
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systemin order to verify that the system and other building el enents are
free frombuzzes or rattles.

3.8.3.10 THD+N

Measure and docunment the THD+N at 15 dB above nomi nal operating |evel for
entire audi o systemsignal chain. Test fromoutput of all line level input
device and end with anplifier input cable. Reject and correct
nmeasurenents that exceed 0.5 % between 40 Hz and 20 kHz.

3.8.4 Vi deo Equi pnent Setup and Testing
3.8.4.1 Vi deo Di spl ays

Vi deo di splay adjustments shall be performed using the native resolution
at each utilized input of the display. Color Level and Phase. Properly
adj ust using a SMPTE color bars test pattern on the display being tested.
Wiile viewing the blue information only, adjust the color level until the
first and last large bar blends with the small patch underneath. Docunent
the onscreen value for color level. PerformColor Level and Col or Phase
tests until there is no additional color or tint control interaction and
docunent the final onscreen values for color and tint. Video images shal
be free of anomalies, including, but not limted to, banding, bending,
ghosting, reflections, video roll, visible jitter and double inages. |If
the conferencing systemis connected to nultiple network types, such as
both 1P and I SDN, testing shall be conducted on all connected networks.

If the conferencing systemincludes internal nultipoint capabilities,
mul ti point test conferences shall be conducted connecting the maxi mum
nunber of sites that the systemis capable. For third-party bridging or
gat eway services, tests shall be conducted to and through the service
provi der.

3.8.4.2 Caneras and canera equi prent

Adj ust and set reference black and white levels. Canera i mages shall be
free of visible vibration. Adjust and set pan/tilt limt switches. Set
canera presets in accordance with the design intent and COR s

requi renents.

3.8.4.3 Vi deo Scal i ng and processi ng Equi prent

Configure and adjust signal processing equi pmrent to produce a properly
al i gned and centered inage at the native resolution of the relative
di splay for each potential source resolution

3.8.4.4 Digital Video System Calibration

Configure EDI D tabl es between source and di spl ay devices. Confirm HDCP
handshaki ng i s happening along all relevant paths and test with DRM
content. Properly calibrate individual system conponents. Verify signa
continuity and quality throughout the signal path.

3.8.5 Control Equi pment Setup and Testing
Test all hardwired and wirel ess network connections connected to the
audi ovi sual system Verify proper operation of all equi pment and devices

connected to the audiovisual control system Verify correct function of
all control system operations, including, but not limted to:
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a. Equi pnent powers on and off correctly and in the proper order
b. User is |locked out of the systemduring systemstart-up and shut down,
timers are provided if this is an excessive period.

c. \Wen systemis "shutdown" all appropriate audio and vi deo has stopped
pl ayi ng.

d. Gauges and feedback are registering correctly.

e. Automated functions are sequencing properly.

f. Interfaces are registering the sane feedback

g. Devices are being controlled using the nost robust control nethod

avai |l abl e

Verify installed GU conplies with approved design. Confirmvia network
noni toring conducted jointly with ower that all networked devices are
utilizing proper bandw dth all ocati ons.

.9 ACCEPTANCE TESTI NG

Bef ore Acceptance Tests are schedul ed, performa system checkout. Furnish
all required test equi pnent and performall work necessary to deternine
and/ or nodify perfornance of the systemto neet the requirenents of this
specification. This work shall include the foll ow ng:

a. Test all audio, video and related systens for conpliance with the
System Setup and Performance Verification as specified herein

b. Check all control functions, fromall controlling devices to al
control | ed devices, for proper operation

c. Adjust, balance, and align all equipment for optimumquality and to
nmeet the manufacturer's published specifications. Establish and mark
normal settings for all level controls, and docunment these settings in
the Operation and Mai nt enance Manual

d. Unless otherw se specified, use tanper-proof security covers on al
controls affecting overall systemlevel balance and signal -to-noise
rati o, such as power anplifier input |evel control, and input-output
| evel controls for equalizers, nixers, anplifiers, etc. Some controls
may require re-adjustnent as the result of Acceptance Testi ng.

e. Mintain docunentation of all performance tests for reference by the
Owner's Representative during the System Acceptance Tests.

Upon conpl etion of the tests and necessary adjustnents, submit two copies
of a witten report presenting test results, including numerical val ues of
all neasurements, for review by the COR prior to denpbnstration and System
Acceptance testing. Wth the above report, submt witten certification
that the installation conforns to specifications, is conplete, and is
ready for inspection and testing by the COR

Meet with the COR and make system changes as directed.

Upon conpl etion of the Contractor's system checkout and perfornance
verification, denonstrate the proper operation of all audiovisual systens
inthe project to the COR Provide a qualified technician know edgeabl e
with the systemand the installation to assist the COR with the acceptance
procedure. The Contractor shall provide all |abor, materials, tools, and
nmeasur enent equi prent necessary for these denonstrations, tests and
adjustnments. System Acceptance Tests will not be perforned until the
Contractor's system checkout has been conpl eted. The System Acceptance
Tests will be supervised by the COR and will consist of the foll ow ng:

a. A physical inventory will be taken of all equipnent on site.
b. The operation of all system equi prent shall be denonstrated by the
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Contractor.

c. Both subjective and objective tests will be required to determn ne
conpliance with the specifications.

d. Acceptance Tests may include speech intelligibility surveys and
subj ective evaluations by observers listening at various positions
under various operating conditions, using speech, nusic, and live or
recorded effects material. Acceptance tests shall include view ng of
noni tor i mages for sharpness, contrast, brightness, and col or

e. Measurenment of frequency response, distortion, noise, wave form color
vector, or other characteristics may be performed (or a denonstration
test requested) by the COR on any item or group of items, deened
necessary to deternine conformty with criteria.

f. Al final Record Draw ngs, run sheets, nanuals, and other required
docunents, as detailed herein, shall be on hand. Two conpl ete sets of
t hese docunents shall be delivered to the COR at this tine. (One
conpl ete set shall have been delivered to the COR prior to the
schedul i ng of Acceptance Tests).

g. In the event further adjustnment is required, or defective equi pnent
nust be repaired or replaced, tests nay be suspended or continued at
the option of the COR

3.10 DEMONSTRATI ON AND | NSTRUCTI ON

Upon conpl etion of the systeminstallation and acceptance procedure,

provi de 24 hours of systemtraining and orientation for the COR personnel
An individual intimtely famliar with the equipnment in the system and
qualified to explain it in detail should conduct the training. Wen an
enpl oyee capabl e of providing such training is not available, retain the
servi ces of soneone qualified to do so at no additional fee. Conduct the
training prior to the owner using the systemfor the first tine to ensure
proper usage. |f necessary, conduct the training at a tinme outside of

nor mal busi ness hours at no additional fee. Shall include, but not be
l[imted to:

a. Physical review of installed systens.
b. Review of systens docunentation and test results.

c. Instructions on standard care and nmai nt enance net hods to enabl e COR
personnel to successfully maintain system

-- End of Section --
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