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SECTION 27 41 00

AUDI O VI SUAL SYSTEMS
11/ 21

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Note: This guide specification covers the genera
requi renents for nost audi o-visual system projects.
Thi s specification does not cover detail ed, project
specific, design requirenents. The system desi gner
will need to address these specific requirenments in
t he SYSTEM DESCRI PTI ON and EQUI PMENT LI ST AND
SPECI FI CATI ONS par agr aphs and on any rel at ed

drawi ngs or suppl emental docunents. An independent
system desi gner may be required for this purpose.
In this case, the design process should follow the
requi renents of ANSI/ | NFOCOW 2M 2010 and ANSI/ BI CS
001 2017, with the |l ead system desi gner having a
CTS-D certification.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
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specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

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.

AUDI OVI SUAL AND | NTEGRATED EXPERI ENCE ASSOCI ATI ON ((AVI XA)

ANSI / | NFOCOW 2M (2010) Standard Guide for Audi ovi sua
Desi gn and Coordi nati on Processes

ANSI / | NFOCOWM 10 (2013) Audi ovi sual Systens Performance
Verification

ANSI / | NFOCOW A102. 01 (2017) Audio Coverage Uniformty in
Li stener Areas

AVI XA F502. 01 (2018) Rack Building for Audiovisua
Syst ens

AVI XA F502. 02 (2020) Rack Design for Audiovisual Systens

| NFOCOW F501. 01 (2015) Cabl e Labeling for Audiovi sua
Syst ens

BI CSI International Standards Program (Bl CSl)

ANSI / BI CSI 001 (2017) Information and Comuni cati on
Technol ogy Systens Design and
| mpl enent ati on Best Practices for
Educational Institutions and Facilities

ANSI/ BI CSI N1 (2019) Installation Practices for
Tel econmmuni cations and | CT Cabling and
Rel ated Cabling Infrastructure

ANSI / BI CSI N3 (2020) Planning and Installation Methods
for the Bonding and G oundi ng of
Tel econmuni cation and I CT Systens and
Infrastructure
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ELECTRONI C COVPONENTS | NDUSTRY ASSOCI ATI ON ( ECI A)

ECI A El AV ECA 310-E (2005) Cabinets, Racks, Panels, and

Associ at ed Equi pnent

EXTRON ELECTRONI CS ( EE)

EE GUI Design Guide (2020; 4th Edition) G aphical User
Interface Design Guide
M DDLE ATLANTI C PRODUCTS ( MA)
MA Wi t epaper (2018) Controlling the Tenperature |nside
Equi pnrent Encl osures
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code
TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATI ON (Tl A)
TI A-568.0 (2020e) GCeneric Tel ecomuni cations Cabling
for Custoner Prem ses
TIA-568. 1 (2020e) Conmercial Building
Tel econmuni cations Infrastructure Standard
Tl A-568. 2 (2018d) Bal anced Twi st ed-Pair
Tel econmuni cati ons Cabl i ng and Conponents
St andar ds
TI A-568. 3 (2022e) Optical Fiber Cabling Components
St andard
TI A-568. 4 (2022e) Broadband Coaxi al Cabling and
Conponents Standard
Tl A- 569 (2019e; Add 1 2022) Tel econmuni cati ons
Pat hways and Spaces
TI A- 606 (2021d) Administration Standard for
Tel econmuni cations Infrastructure
Tl A- 607 (2019d) Generic Tel ecomuni cati ons Bondi ng
and G ounding (Earthing) for Customer
Prem ses
U. S. Code (USC)
19 USC 13 Trade Agreenents Act of 1979
41 USC 83 Buy Anerican Act
U. S. DEPARTMENT OF DEFENSE ( DOD)
DODI 8100. 04 (2010) DOD Unified Capabilities (UC
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1

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

36 CFR 1191 Americans with Disabilities Act (ADA)
Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act
(ABA) Accessibility Guidelines

UNDERWRI TERS LABORATORI ES (UL)

UL 2043 (2023) Fire Test for Heat and Visible
Snmoke Rel ease for Discrete Products and
Their Accessories Installed in
Ai r-Handl i ng Spaces

UL 62368-1 (2019) UL Standard for Audio/ Video,
I nformati on, and Conmuni cati on Technol ogy
Equi prent - Part 1: Safety Requirenents

.2 RELATED DOCUMENTS

a. Drawings and general provisions of the Contract including General and
Suppl emrentary Conditions and UFGS Di vision 01 Specification Sections.

b. UFGS Division 26 Specification for Comruni cations cabling, cabling
pat hways, ternination and physical nounting of cabl e hangers and cabl e
trays.

c. UFGS Division 26 Specification Sections for roomlighting fixtures,
di nmers, power receptacle outlets, and interconnecting wiring for
these circuits.

d. UFGS Division 27 Specification Sections for all tel ecomunications
requi renents - including LAN connections, analog and digital tel ephone
lines, digital data circuits, high speed internet access and buil di ng
hori zontal cabling.

e. Section 27 05 13.43 TELEVI SI ON DI STRI BUTI ON SYSTEM f or CATV Syst ens.
f. Section 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS

g. UFGS Division 23 Specification Sections for Heating, Ventilation and
Ai r Condi tioning.

h. Audi ovi sual draw ngs and equi pnent |ists.

i. |If systemdesign services are required, provide designs in accordance
wi th ANSI/ | NFOCOW 2V and ANSI/BI CSI 001

3 SCOPE OF WORK

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete items i., j., and k. below if not
i ncluded in the Scope of Wrk

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

This Specification Section outlines the m nimumrequirenments and
installation nethods for the integrated audi ovi sual System hardware,
software, cables, accessories, and acceptance testing. Systemrefers to
the conplete and functional assenbl age of equi pment required to achi eve
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the specified functionality, perfornmance, and design intent. This
i ncludes but is not linmted to:

a.

10
1Tk

1.4

Audi o equi pnent: Speakers, mxers, anplifiers, mcrophones, signa
processi ng equi prent, and source equi prent.

Vi deo equi pnent: Displays, signal routing and processing equi pnent,
and source equi prent.

Vi deo projection screens

Renot e control equi pnent including touch panels, control processors,
software, and programm ng

Equi prent racks and associ ated hardware such as rack screws, power
di stribution products, cooling products, and bl ank panels.

Cabl es, snakes, connectors, plates, and wiring.

QO her simlar parts that nay be required for normal operation such as
proj ector bul bs and | enses.

Mounts, rigging, and required hardware such as all-thread, unistrut,
chai ns, and cabl es.

Fl oor boxes

Di spl ay wall boxes

AV |l ecterns and credenzas
Syst em conmi ssi oni ng
Trai ni ng

Docunent ati on

Conmmmuni cati on and coordination with all team nmenbers and trades to
fulfill the requirenents of this Specification

EXCLUDED SCOPE OF WORK

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Delete items ¢c., d., and e. below if included
in the paragraph SCOPE OF WORK

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.
b.
[ c.
1[d.
ITe.
] f.

Cutting and patching

Pai nting, refinishing and finishes
Fl oor boxes

Di splay wall boxes

AV | ecterns and credenzas

Work specified in other UFGS Specification Sections.
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1.

5 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submittal
items in the text, to reflect only the subnmttals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submittals required
as proof of conpliance for sustainability Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Qualifications; G
Bid Pricing;, G
SD- 02 Shop Drawi ngs
Shop Drawi ngs; G
SD- 09 Manufacturer's Field Reports

Status Reports and Meeting Mnutes; G
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1.6

SD- 10 Operation and Maintenance Data
Record Draw ngs; G
Qperation and Mai ntenance (O&) Manuals, G

CYBERSECURI TY

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordi nate any audi o-vi deo net wor ki ng
requirenents with facility needs and cybersecurity
requi renents.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Coordi nate any network security requirements related to this Specification
in accordance with Section 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED
CONTROL SYSTEMS.

1.7

1.7.1

1.7.2

QUALI FI CATI ONS
Cener al

Conmply with all UFGS Division 1 (General Requirenents) standards to
i ncl ude Section 01 14 00 WORK RESTRI CTI ONS.

The Government reserves the right to accept or reject the System
Contractor or Manufacturer based upon qualifications and ability to
conformto specified technical or licensing requirenents of this
Section. System Contractors, Installers and Manufacturers that do not
have the specified qualifications will not be acceptable and will not
be allowed to performthe work of this Section.

The Government will determ ne the acceptability of any proposed System
Contractor, Installer and Manufacturer based on submtted and verified
docunent ati on that substantiates that the proposed System Contractor,
Install er and Manufacturer have the qualifications specified in this
Sect i on.

Submit documented verification of the specified qualifications as part
of the Data Qualifications subnittal. The Governnent maintains the
right to request, inspect and verify references and resunmes of all
techni cal and nanagerial personnel assigned to the project.

System Contractor Qualifications

The System Contractor nust:

a.

Be licensed in the project jurisdiction as required to performthe
work included in this Specification.

Be regul arly engaged in the system application design, documentation,
installation, testing, training, and mai ntenance of the type of system
specified in this Section.

Have a m ni mum of five [ ] years of experience providing these

services for systenms having the same | evel of features and functions
as the system being provided.
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1

LT,

Submit [five] | ] references with contact nanmes and valid
t el ephone nunbers regarding simlar projects successfully conpleted
within the last [3] | ] years.

Be capabl e of providing manuf acturer-specified installation
progranm ng, training, naintenance, and repair for all equi pment
provi ded.

Have an office within a [120] | ] mle radius of the project site
that can provide all specified service and support.

Be responsible for any required | ow voltage permts.

Use a Project Manager with a [CTS] [CTS-1] [CTS-Dl [RCDDl [RTPM [ PMP]
[__ ] certification.

Use a Lead Installer with a [CTS] [CTS-1] [CTS-D] [RCDD [ ]
certification.

Use a Control Systemand Digital Signal Processor (DSP) Programer
certified by the manufacturer(s) of the product(s) used in the project.

Submit nanes and resunmes of key personnel that will be assigned to the
project. As a mninmm these personnel mnust include the Project

Sal esman, Project Manager, Lead Installer, Control System Progranmer,
and Digital Signal Processor Programer. The sane person may be
utilized for nultiple project responsibilities. Once approved, these
personnel are expected to work on the project through the duration

Any repl acenent personnel nust be approved by the Contracting

Oficer. The approved Lead Installer, Control System Progranmer, and
Digital Signal Processor Progranmer nust be present during system
conmmi ssi oni ng.

Manuf acturer Qualifications

Each product nanufacturer nust:

a.

8

Have a m ni mum of [5] | ] years' experience in producing the
products and type of systemincluded in this Specification Section

Guarantee the availability of the replacenent parts for the designed
systemfor a mninmmof [3] | ] years fromthe date of fina
acceptance of the systemby the Contracting Oficer

Bl D PRI Cl NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Renove this paragraph if the project does not
require bid pricing to be submtted.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Submit the following in conjunction with the System Contractor
Qualifications infornation:

a.

Conpl ete and accurate listing of all equipnment to be used in
assenbl i ng the systen(s).

Item zed pricing for all equipment. Include sales tax where
appl i cabl e.
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11.9

Itenmi zed costs for all pertinent |labor/installation categories.

Item zed costs for any optional itenms such as Add/ Deduct Alternates
and Extended Warranties.

Any proposed Handi ng and Administration Rates (HAR) are not to exceed
5 percent. This fee will account for all adm nistrative costs,

over head, bonding fees, administration of subcontracts, profit, and
any other costs associated with and related to the coordination and
processi ng of the procurement and installation of the equipnment. The
proposed HAR percentage will be incorporated into the contract award
and will not be adjusted regardl ess of fluctuations fromthe estinmate
amount for the FF&E. The proposed HAR is a fixed rate.

SHOP DRAW NGS

Submit the following prior to the purchase, assenbly, or installation of
any equi pnent:

a.

b

Drawi ng I ndex and Title Page.

Synbol s Legend showi ng all devices, cable types, labelling schene and
any other information required to deci pher synmbols in the subnmitta
package.

Fl oor Plans, Reflected Ceiling Plans, and Sectional View draw ngs as
required to conpl etely docunent all devices, dinensional |ocations,
and infrastructure requirenents.

System wi ri ng di agrans showi ng make and nodel of equi pnent, | ogical
wire traces, cable types, and any other identifying |abels for wiring
or ancillary devices.

Rack El evati ons showi ng rack identifiers, equipnment [ocation wthin
each rack, per-outlet power distribution details, and any rack
accessori es.

Pl ate and Panel draw ngs show ng connections, size, finish, color
engravi ng, and any other information required to docunment fit and
finish of wall plates or floor boxes.

Ri ser draw ngs showi ng cabl e routing between wall plates, floor boxes,
ceiling devices, racks, and any ot her devices as required.

Addi tional drawings as required -including but not linted to custom
furniture and millwork, customdisplay details and equi pnent nounting.

Pat ch Panel and/or Network Switch Layouts that show port nunbering
schenes and I P information as required.

Product data sheets for equi prent and cabling, organized |ogically by
system type and i ndexed for reference. Any parts used but not approved
may be rejected at any tine.

Mat eri al sanples as required.

Proj ect schedul e including key m|estones including but not Iimted to
subm ttal packages, material procurement, rack fabrication and shop
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PART 2

testing, installation nilestones as applicable, acceptance testing,
and conpl etion.

| mmges of proposed touch panel |ayouts, with functional descriptions
of buttons and pages. The Contractor will nake up to two iterative
edits based on coments fromthe Contracting Officer at no additiona
cost.

STATUS REPORTS AND MEETI NG M NUTES

Provi de [weekly] [daily] status reports outlining progress on the
project to the Contracting Oficer. These reports must include

i nfornmati on on the work conpl eted during the [week] [day], the work to
be conpl eted during the upcom ng [week] [day] and any potentia
schedul i ng i ssues.

Provide mnutes for any nmeetings directly related to this project.
M nutes are to be conpleted within one [week] [day] of the neeting.

DELI VERY, STORAGE, AND HANDLI NG

Al'l costs for shipping to the site, and of any unusual storage
requirenents, are to be a part of this Specification

Make appropriate arrangenents, and coordi nate with authorized
personnel at the site, for the proper acceptance, handling,
protection, and storage of equi pment so delivered.

Until site conditions are ready for installation of the AV equi prent,
sonme AV equi prent nmust be received and stored offsite in suitable
environnental conditions for sensitive electronic equipnent. This
equi prent nmust be nmade available to the Governnent for inspection as
required.

PRODUCTS
GENERAL
Al'l materials must be new, free fromdefects and not |ess than the
quality specified. Materials nust be designed to ensure satisfactory
operation and operational life in the environmental conditions which

will prevail where they are being installed

At the tinme of submittal, supply the |atest nodel for each piece of
equi prent .

Al'l products used nust be manufactured no nore than one year prior to
install ation.

Al'l products nust be provided with the |atest version of al
sof tware/ firmare

Al'l equi prent must be UL 62368-1 or equivalent |isted or industry
standard and conply with the NEC NFPA 70.

Equi pnrent installed in air handling spaces nmust be UL 2043 |isted

VWere indicated as relevant to this project, all equiprment nust be
19 USC 13 conpliant, 41 USC 83 conpliant, and approved prior to
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pur chase.

h. \Where indicated as relevant to this project, all equi pment nust be
DI SA conpliant and on the DCODI 8100. 04 DoDI N Approved Products List.

i. No Substitutions or Variances are allowed without the witten consent
of the Contracting O ficer or their approved representative.

j. Substitute equipnent nust meet or exceed the performance
specifications of the basis of design equi pnent and be at no
addi ti onal cost.

k. Substitute equipnent nmust not inpact the existing architectural
nmechani cal or electrical designs.

. Submt equiprent pricing based on the specified equi pnent herein. Any
substitute equi pnent or new proposed equi pnent necessary to fulfill
the design intent, nust be clearly categorized and priced individually
on a separate page as an alternate to the specified equi pnent.

Pricing for the original specified equipnment nust still be provided.

[2.2 SPARE PARTS

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: Renove this paragraph if not applicable to
the project. |If applicable, the system designer
nmust update this paragraph based on the actua

proj ect requirenents.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de spare parts/attic stock as identified bel ow

a. XLRMto XLRF m crophone cable, 7.6 nmeter 25-foot, black. Qry. 2
b. Cat6 patch cable, 0.9 neter 3-foot, white. QIY.6

c. Rechargeable battery for wireless m crophone. QTY. 2

12.3 SYSTEM DESCRI PTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The system desi gner nmust update this
par agr aph based on the actual project requirenents.
Thi s sanpl e paragraph is based on the design used in

t he Techni cal Paper.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.3.1 Large Conference Room

a. A wall-mounted flat panel display is required for local presentations
and vi deo conferencing. The display will be sized to allow
appropriate viewing fromthe furthest point at the conference table
based on m xed nedia (video and graphics) content and basic
deci si on-nmaki ng cal culations. The display will include a tilting wall
nmount. An in-wall storage box will be |ocated behind the display to
recess a surge protection AC power outlet and any accessory devi ces.

b. Sources to the display will include an in-house CATV feed (provided
and installed by others), a Government provided room conputer |ocated
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2.4

in the credenza, a wired laptop input at the credenza (with both HDM
and VGA connections), and a wirel ess presentation device.

The Government provided computer will include a wireless keyboard and
mouse and will be configured with software as required to all ow web
conf er enci ng.

The wirel ess presentation device will allow connectivity from W ndows,
Android, OSX and i OS devices. It will also be used for basic digital
si gnage and emergency notifications.

A high definition (1080P) USB web canera with pan/tilt/zoom capability
will be provided to all ow capture of room participants seated at the
conference table. The canera will allow all seated participants to be
viewed at once or allow along with the ability to zoomin on

i ndi vidual participants or snaller groups of participants. The out put
of the canera will be extended to the room computer

Pendant ceiling mcrophones will be |ocated above the conference table
to capture participant voices froma seated position at the conference
table. The mcrophones will include tracking technology to allow them
to focus on participants speaking. These mcrophones will feed the
room PC (via a USB interface) for web conferencing. Local voice

rei nforcenment is not required.

Ceiling speakers will be provided for program audi o pl ayback
The roomwi ||l also include integrated Vol P audi o conferencing using
the built-in room m crophones and speakers. VolP service will be

provi ded by others.

A wireless touch screen, with a docking station at the credenza, will
be provided for roomcontrol. Refer to paragraph REMOTE CONTROL
SYSTEM PROGRAMM NG for control system functionality. The systemw ||
interface with the roomlights and shades if programable Iighting and
shadi ng systens are provided.

A room schedul i ng panel will be |ocated outside of the room This
panel will be PoE powered and connect to the Government LAN. It will
interface with Office 365 to allow scheduling of the roomthrough a
standard Qutl ook Cal endar invitation. Coordinate the configuration of
this touch panel with the Contracting Oficer. The panel wll include
i ndicator lights that turn fromgreen to red when the room becones
unavai | abl e.

Rack nounted equi pnent will be installed in a small cabinet in the
room credenza. The rack and credenza will be designed to all ow
adequate ventil ation.

EQUI PMENT LI ST AND SPECI FI CATI ONS
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NOTE: The system desi gner nust update this

par agr aph based on the actual project requirenents.
This list should include all required types, and
guantities of equipnment by room along with their
pertinent specifications. For ease of formatting
and overall nanagenment of the |arge nunber of
products that may be specified, it is recommended
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that this equipnment |ist be prepared as a separate
spreadsheet and inserted into this Specification as
an Attachnent or included on the design draw ngs.
See exanpl e based on the Conference Room docunent in
t he Techni cal Paper.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

After becoming famliar with the details of the work and working
conditions, verify dinensions and equi prent | ocations in the field, and
advi se the Contracting Oficer of any discrepancies before performng the
wor k.

.2 GENERAL | NSTALLATI ON STANDARDS

a. Coordinate the installation of all equipnent, wiring, and associ ated
hardware to be conpatible with the work of other trades and with the
overal |l construction conpletion schedule. Coordinate all access and
work with the Government in advance.

b. Protect all finishes, furniture, and equi prent, and nmaintain a clean
wor k envi ronnment while working and when fini shed each day.

c. Performinstallation in strict accordance with AVI XA standards and
best practices, general industry standards and best practices, the
Nati onal El ectrical Code, and any other governi ng codes.

d. Keep a conplete and accurate set of installation drawings at the job
site. Note any changes nade during installation on the draw ngs.
Include a final set of as-built drawings with the Operation and
Mai nt enance manual s.

e. Install all equipnment follow ng the manufacturers' reconmendations and
broadcast standards. Adjust and test to assure that all conmponents
are functioning properly by thenselves and in conjunction with their
associ at ed component s.

f. Install all equiprment in appropriate cabinets or consoles at the
| ocations designated in this docunent or on the associated contract
dr awi ngs.

g. Apply no advertising to racks, equipnment, and accessories. \Were
possi bl e, [and requested by the Contracting Oficer,] renove al
vi si bl e manuf acturer name badges from equi pmrent nmounted in public
ar eas.

h. deanup and di spose of all waste materials daily. Werever possible,
material s nust be properly recycl ed.

.3 MOUNTI NG, RI GA NG AND SEI SM C RESTRAI NT

a. Design and build equipnent racks in accordance with AVI XA F502. 01
AVI XA F502.02, and ECI A EI A/ ECA 310-E.

b. Munt equipnent in accordance with 36 CFR 1191.
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Securely fasten all equipnent in place unless requirenents of
portability dictate otherwi se. Fastenings and supports mnust be
adequate to support their loads with a safety factor of at |east five.

Provi de seismc protection, including supports and hangers, as
requi red by applicabl e code.

Install all boxes and equi pnent plunb and square per the
manuf acturer's recommended nounting practice.

Securely fasten and support all equi prent w thout hindering equi prent
operation.

Provi de shaft |ocks or security covers on all non-user-operated
equi prent havi ng front panel controls.

Provide structural/rigging cal culations for nounting equi pment nore
than [227 Kil ograns] [500 pounds] | ]. Mounting details may
require review and approval by the project's Structural Engi neer.

Equi prent racks will be designed to ensure proper thermal managemnent.
Maxi mum const ant operating tenperature of equi pnent should not exceed
85 degrees Fahrenheit. \Where cooling fans are provided in racks

| ocated in sensitive areas, select fans to mininize the noise inpact
in the area. Refer to MA Witepaper

GROUNDI NG AND SHI ELDI NG

Install grounding in accordance with NFPA 70, TIA-607, ANSI/BICSI N3
and all Division 26 Specification Sections.

As a mnimum provide individual equipnment racks with a rack groundi ng
stud or bus bar and a #12 stranded (m ni nun) bondi ng junper connected
to the groundi ng and bonding stud on the primary power distribution
unit that is plugged into the power receptacle serving the rack
Isolate the rack fromthe floor with plastic or rubber wheel s/l eveling
feet.

Verify the integrity of grounding systems prior to connection of
equi prent .

GENERAL W RI NG STANDARDS

Provide, install, term nate, and test all cabling in accordance with
TI A-568.0, TIA-568.1, TIA-568.2, TlIA568.3, TIA-568.4, TIA-569,
ANSI / BI CSI' N1, AVI XA F502.01, AVI XA F502.02 and other industry best
practi ces.

Al wiring runs nust be unspliced where possible. Splices are not
permtted in conduit, outside of |isted splice boxes.

Cable routed in conduits or equi pnent racks to have non-pl enum ( PVQ)
rated jacket. Al other cables to have a plenumrated jacket.

Cabl es routed above ceilings nust be suspended above the ceiling tiles
in J-hooks or cable tray.

Provi de outdoor-rated, direct burial, or other simlar specialty rated
cabl e types where required based on installation conditions and
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appl i cabl e codes.

The foll owi ng denotes the nost common cabling types and the m ni mum
performance requirements. The Contractor is required to verify all
cabling specifications based on the actual equipnent provided.

(1) M crophone and Line Audi o Cabl e:

(a) 22 AWG (7x30) stranded twi sted shielded pair with overall
shi el d

(b) Nomi nal Capacitance (Conductor to Conductor): |ess than or
equal to 35 pF/ft

(c) Nom nal Capacitance (Conductor to Conductor and Shield): |ess
than or equal to 67 pF/ft

(2) Low I nmpedance Loudspeaker Cabl e:
(a) 14 AWG (19x27) stranded tw sted pair

(b) Nom nal Capacitance (Conductor to Conductor): |ess than or
equal to 36 pF/ft

(3) Low I nmpedance Loudspeaker Cabl e:
(a) 12 AWG (19x25) stranded tw sted pair

(b) Nom nal Capacitance (Conductor to Conductor): |ess than or
equal to 36 pF/ft

(4) Low or High Inmpedance Loudspeaker Cable
(a) 16 AWG (19x29) stranded pair

(b) Nomi nal Capacitance (Conductor to Conductor): |ess than or
equal to 36.5 pF/ft

(5) High I npedance Loudspeaker Cable (70V / 100V)
(a) 18 AWG (7x26) stranded pair

(b) Nomi nal Capacitance (Conductor to Conductor): |ess than or
equal to 34 pF/ft

(6) Antenna Cables - RGE8 - Wrel ess Mcrophone and Assisted Listening
(a) 50 ohm RG- 58 19 AWG solid center conductor

(b) Nomi nal Capacitance (Conductor to Shield): |ess than or equal
to 27 pF/ft

(c) Nominal Attenuation at 900MHz: less than or equal to 12.5
dB/ 100 ft

(7) Antenna Cables - R&13 - Wrel ess Mcrophone and Assisted Listening

(a) 50 ohm RG 213 13 AWG solid center conductor
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(8)

(9)

(b) Nomi nal Capacitance (Conductor to Shield): |ess than or equal
to 31 pF/ft

(c) Nominal Attenuation at 900MHz: less than or equal to 6.5
dB/ 100 ft

Antenna Cables - R&/U - Wreless M crophone and Assi sted Listening
(a) 50 ohm RG- 8/ U 10 AWG solid center conductor

(b) Nomi nal Capacitance (Conductor to Shield): |ess than or equal
to 25 pF/ft

(c) Nominal Attenuation at 900MHz: |ess than or equal to 4 dB/ 100
ft

Video Tie Line Cable:
(a) RGB9/U coaxial cable 20 AWG solid bare copper

(b) Nomi nal Capacitance (Conductor to Shield): Iess than or equal
to 16.5 pF/ft

(c) Nominal Attenuation at 3000MHiz: |ess than or equal to 22
dB/ 100 ft

(10) Video Tie Line Cable:

(a) RG6/U coaxial cable 18 AWs solid bare copper

(b) Nomi nal Capacitance (Conductor to Shield): |ess than or equal
to 16.5 pF/ft

(c) Nominal Attenuation at 3000MHz: |ess than or equal to 18
dB/ 100 ft

(11) Video Tie Line Cable:

(a) RGl11/U coaxial cable 14 AWG solid bare copper

(b) Nomi nal Capacitance (Conductor to Shield): Iess than or equal
to 16.5 pF/ft

(c¢) Nominal Attenuation at 3000MHiz: |ess than or equal to 10.5
dB/ 100 ft

(12) Video Tie Line Cable Five (5) Conductor - Mni High-Res:

(a) 5 x 26 AWG coaxi al cable with overall jacket

(b) Nomi nal Capacitance (Conductor to Shield): Iess than or equal
to 17 pF/ft

(c) Nominal Attenuation at 1000MHz: |ess than or equal to 21.5
dB/ 100 ft

(13) Video Tie Line Cable Five (5) Conductor - RGH9:

(a) 5 x 24 AWs coaxi al cable with overall jacket
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(b) Nomi nal Capacitance (Conductor to Shield): Iess than or equa
to 17.5 pF/ft

(c) Nominal Attenuation at 1000MHz: |ess than or equal to 13.5
dB/ 100 ft

(14) Digital Video SUTP Tie Line Cable
(a) 4 x 26 AW5 solid bare copper, shielded tw sted pair

(b) Nomi nal Capacitance (Conductor to Shield): Iess than or equa
to 25 pF/ft

(c) Nominal Attenuation at 500MHz: less than or equal to 20.5
dB/ 100 ft

(15) Data Tie Line Cable:

(a) Refer to tel econmunications specifications for
proj ect-standard data cabling information

(16) RS-232 Control Cable

(a) 22 AWG (7X30) Two pair twisted, individually shielded with
drain wire

(b) Nom nal Capacitance (Conductor to Conductor): |ess than or
equal to 17 pF/ft

(17) Specialty Control Cable - AXLINK, CRESNET

(a) 22 AWG (7X30) shielded twisted pair with drain wire and 18 AWs
unshi el ded pair in single jacket

(b) Nomi nal Capacitance (Conductor to Conductor): |ess than or
equal to 14 pF/ft

(18) Multinode Optical Fiber:
(a) 50/125 micron as required per transm ssion equi pnent
manuf act urer recomendation. If transm ssion equi pnent does not
support 50/125 micron, 62.5/125 mcron shall be permtted.

(b) Strand count per functional draw ngs; mninmmof two strands
for each run outside the main equipnent cabinet.

(c) Shall support 10Ghbps transm ssion speed for length of run
(d) Each optical fiber strand shall be sufficiently free of
surface inperfections and inclusions to neet the optical,
nmechani cal , and environnental requirenments of this specification
and all TIA-568.3 performance paraneters.

(19) Single-Mde Optical Fiber:
(a) 8.3/125 micron

(b) Each optical fiber strand shall be sufficiently free of
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3.

6

surface inperfections and inclusions to neet the optical
nmechani cal, and environnental requirements of this specification
and all TIA-568.3 performance paraneters.

(20) Unshi el ded Ethernet:

(a) 4Px24 AWG UTP

(b) Cat6 with a mnimum Tl A-568.2 standard rating
(21) Shiel ded Ethernet:

(a) 4Px24 AWG STP

(b) Cat6 with a mnimum Tl A-568.2 standard rating

Use digital video cable as specified by the product manufacturer to
obtain a signal at the nmaxi mum capabl e systemresol ution (mninum
1080P, 60Hz) that is free fromall artifacts at each display from each
source |l ocation. Use shielded cabling and connectors as required.
VWhere multiple cabling options are provided by a manufacturer, use the
option resulting in the greatest performance.

Al Category cabling and connectors are to be rated at CAT6 or greater
with a mninum Tl A-568.2 standard rating.

Al'l Category cabling and connectors to be ternminated to the T568A
standard unl ess ot herw se required.

Use col or-coded ruggedi zed and | ockabl e (Neutrik EtherCON or sinilar)
shi el ded panel connectors and shielded inline connectors for al
Contractor provided signal distribution equiprment that requires RJ-45
style connectors at wall panel or floor box panel connections, except
for those connecting a piece of AV equipnent to the LAN. Mintain al
cabl e shiel ding as required.

Each digital AV over RJ-45 receptacle, permanently installed cable,
equi pnment cord, and patch panel will be of a color or have narkings
that are non-standard with the voice/data system and be plainly and
permmanently | abeled "AV Only".

Arrange, route, and isolate wiring according to signal level to

m nimze crosstalk, hum or spurious signals. Wring categories nust
consi st of: mcrophone level (mnus 80 dBmto mnus 20 dBm, |ine

[ evel (mnus 20 dBmto plus 30 dBm, |oudspeaker |evel (plus 30 dBm
and above), AC power, and DC control or energency power.

Sel ect cabl e color according to signal type. Submt color schenme to
Contracting O ficer for approval as a part of the Shop Drawi ng
subm ssi on package.

Install all cabling in an orderly and professional manner. Provide
service loops to allow access to the rear of equipnent.

LABELI NG

Label all cables and equi pnent in accordance with Tl A-606 and
| NFOCOW F501. 01.

SECTION 27 41 00 Page 20



Use white labeling with black text unless requested otherw se by the
Contracting Oficer.

Provide the wire run list as an Excel spreadsheet and include as a
part of the Operation and M ntenance Mnual s.

Clearly and logically |abel external devices such as audio m xers,
Wi rel ess mcrophones, belt packs, and assistive |listening receivers.

Label relevant inputs and outputs on switchers, matrices, and m xers.
This includes digital/virtual |abelling of audio channels and video
i nputs and out puts.

Label tel ephone nunbers, |SDN nunbers and | P addresses of pertinent
devi ces.

Label cabling wherever it is exposed in junction or pull boxes.
REMOTE CONTROL SYSTEM PROGRAMM NG

Desi gn graphical user interfaces in accordance with industry standards
such as noted in EE GU Design Cuide.

As a mininmum the renote-control systens (where provided) will be
programed for the follow ng general functionality as appropriate for
each room

(1) Power sequencer: Rack power on/off.

(2) Projection screen: Up/down. Screen nust automatically | ower
when the projector is turned on and automatically raise when the
projector is turned off.

(3) Projector lift: Up/down. Provide the following lift preset
positions: projector off (fully up), show position (projector in
normal operating position), and service position (fully down).

(4) Displays: Power on/off, input source select, video nmute, |anp
life nonitoring. Automatic power on when a source is selected for
di spl ay.

(5) Video nmatrices: Source routing.

(6) Video caneras: Pan/tilt/zoom preset store and sel ect.

(7) CATV/ Satellite TV tuner: Manual channel select, preset channel
store and recall.

(8) Media player: Standard transport and nmenu controls.

(9) Recorder: Standard transport and nenu controls, record source
sel ect.

(10) Audio matrix: Dialing, privacy, local and renote vol une
up/ down/ mut e, pick up/ hang up

(11) Video codec: Dialing, privacy, volunme up/down/ nute, pick up/hang
up, camera controls, nenu navigation, source send select.
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c. Were all roomvideo sources are portable, use video sync sensing to
autonmatically power on the roomdisplay system upon connection of a
vi deo source and autonatically power off the display upon
di sconnection of a video source.

d. Provide separate Program and M crophone audio level controls with nute

function. Include a technician's page with access to individua
nm crophone | evel controls. Include a preset button to recall default
| evel s.
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NOTE: |If the Audiovisual systemis not nonitored,
iteme. can be del eted.
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[ e. UPS: Systemnmonitoring. Provide a technician page for the nmonitoring
of the UPS. Feedback will be provided to nonitor the follow ng
conditions as available by the UPS: Wility Voltage, Qutput Voltage,
Current Load, Load Percentage, Wattage Load, Battery Capacity, Battery
Vol tage, Renmining Battery Tine, Renmining Charging Tinme, and Cabinet
Tenmperature. Provide alerts for the detection of any systemfaults,
war ni ngs, or abnormal conditions as avail abl e.

] f. Lighting system Preset 1-4 recall, all lights on, all lights off,
i ndi vidual lighting zone raise/lower, all lights raise/l ower.

g. Shades: Open, close, stop. Provide individual controls for each
shade zone and type (such as sun control and bl ackout).

[ h. Roomconbining: In roomconbined node, all video sources must be made
available to all video destinations and all m crophone sources nust be
made available to all audio destinations. The audio fromthe |ast
routed video source is to becorme the | ocal program audi o source. One
control systemtouch panel is to become the master (or multiple touch
panel s can track together). 1In roons with operable partition sensors,
use the sensors to autonatically recall the room conbi nati on presets.

][i. In the absence of pre-defined touch panel tenplates, propose draft
touch panel pages for review and approval by the Government prior to
progranmm ng. A mninmum of one neeting nust be provided to present
t hese pages. Provide nodifications as necessary based on coments
resulting fromthe neeting.

]
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NOTE: Powering of f an Audiovi sual system may not be
recommended in certain applications. |[If not
desired, itemj. can be renpved.
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[ j. Programthe control systemto autonmmtically power down the AV systens
each day at a time specified by the Contracting Officer. Fully power
off (or place in stand-by node) all non-critical equipnent.

] k. Were applicable, provide web browser-based control of each roomin
addition to the roomtouch panels.

. Coordinate all required control system LAN settings with the
Contracting O ficer.
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3.

3.

3.

8

9

Include [eight] [ ] hours of additional programing tine as a part
of this Specification for any requested control system nodifications
after initial system acceptance but prior to the expiration of the
warranty peri od.

SYSTEM TESTI NG AND ADJUSTMENT
Performin accordance with ANSI /| NFOCOW 10

Denonstrate that all audi o system coverage is in accordance wth
ANSI / | NFOCOW A102. 01

Denonstrate that the entire scope of work defined is conplete and
fully functional per the scope of this specification and draw ngs, as
wel | as any additional approved nodifications and revi sions.

Prior to conducting Comm ssioning with the Governnent, conplete an
internal quality review including a m nimum of the follow ng:

(1) Verify that all equiprment has been delivered and installed per
specifications. Provide a detailed equipnment |ist sorted by room
nunber and rack conplete with make, nodel and serial nunber.

(2) Verify that all other trades have conpl eted the work associ at ed
with the functioning of the audiovisual systens and that any
installed third-party devices such as screens, shades, and |lights
work properly with the AV systens.

(3) Power on all equiprment and verify the intended functions.

(4) Verify signal paths and cable continuity/integrity for all field
term nated wiring.

(5) Adjust and align all displays for color, contrast, and geonetry.

(6) Verify all comunications services such as POTS, |SDN, and
Et her net .

(7) Configure and test the functionality of all audio and video
conf erenci ng systens.

(8) Load and test all DSP and control system software and provide
button by button testing of all control systemtouch panels.

Provi de docunmentation to the Contracting Officer that the systenms are
substantially conplete at |east [one week] [ ] in advance of
Conmi ssioning with the Government.

TEST EQUI PVENT

Provide all test equiprment and test nmaterials relative to the scope of the
project to include | egal copies of all source media in all appropriate
formats and bl ank recordable nedia in all appropriate formats.

10

a.

b

COWM SSI ONI NG
Performin accordance with ANSI/| NFOCOVM 10

After prelimnary systeminstallation and adjustment, conduct a
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.12

Conmi ssioning Test with representatives fromthe Governnent present.

Schedul e testing to ensure the availability of all required personne
and roons.

Duri ng the conmi ssioning, denpnstrate the operation of each individua
pi ece of equipnment in the system and the systemas a whole. Also
denonstrate that equi pnent functions according to manufacturer's
specifications, industry standards, and as stated in this

Speci ficati on.

This denonstrati on nust include a mninumof the follow ng:

(1) A physical inventory of all equipnent

(2) An evaluation of general workmanship and construction quality
(3) A nechanical check of all system conponents

(4) The physical operation of all system equiprment (audio, video,
control, and network) including button-by-button control system
testing

(5) The placenent of audio and video test calls
SYSTEM TRAI NI NG AND OPERATI ON ASSI STANCE

Conduct a training programfor a nom nal [ ] staff nenmbers as
designated by the Contracting Officer to instruct on overall system
and i ndi vi dual equi pnent operation, basic preventative mai ntenance,
and basic systemtroubl eshooting. Provide a nominal | ] hours of
trai ning which may be schedul ed at the Governnent's request at any
time up to one year follow ng system accept ance.

The training programwi ll include a mninmumof two [video recorded]
sessions. The first session nmust occur inmrediately after the
acceptance of the systens and cover the basic operation of each
system Provide the second training session within | ] weeks from
the first session. The operation and mai ntenance manual s for the

equi prent must be conpleted and presented at this tinme. This training
session will be used to train additional people and/or to answer

guesti ons/resol ve i ssues devel oped within the first weeks of system
use.

Notify the Contracting Officer at |east [14] | ] days prior to the
start of each course.

RECORD DRAW NGS

Submit as-built docunentation upon conpletion, including but not
l[imted to, the foll ow ng:

(1) Al information contained in the Shop Drawi ngs subm ttal package
as detailed above and edited to reflect final conditions.

(2) Docunentation of equipnent serial nunbers and network/phone/ | SDN
addr essi ng schene.

(3) Software files for touch panel interfaces, source code, DSP, and

SECTION 27 41 00 Page 24



.13

.14

equi pment settings, both conpiled and un-conpiled code for future
system nodi fi cation.

(4) Manufacturer product guides and instruction manual s
(5) Warranty infornmation and product registration as applicable.
OPERATI ON AND MAI NTENANCE (O&M) NMANUALS

As-built docunentation must also contain a custom generated system
operation guide that details the proper setup and usage of each system
inall its normal functions and conmon usage scenarios as defined by
the Contracting Officer. This "Step-by-Step" operation guide mnust
contain information such as a general description of the overal
system(s), instructions for general system operation such as turning
the systemon and off, selecting various video sources for display,
routing various audi o sources to the speaker systenms, setting up audio
bridge calls, room conbining, making VTIC calls, using camera presets,
etc. The intent is for this manual to provide sinple "howto"

i nstructions on operating the system This nanual nmust also be a
suppl enent to the systemtraining specified above.

The operations guide rmust include screen captures of each touch pane
page (where applicable) with descriptions of the functionality of each
butt on.

Submit revisions of manual s that include changes based on feedback
fromprior training sessions, other government comments, errors in
docunentation, or any altered control interface progranmng prior to
t he second training session

Conpl ete the operation guide prior to the second training session
system and use it for the training.

Post one copy of system specific equiprment interconnection draw ngs
(lam nated or in a plastic bag to prevent danage) inside the front or
rear door of the main equipnent for each individual audiovisual system

Al control systemsoftware will becone the property of the Governnment
and the Government will have the right to make any desired
nodi fications after the expiration of the systemwarranty.

At the end of the warranty period, provide an updated copy of the
above to account for any nodifications that may have occurred during
the warranty period.

WARRANTY AND MAI NTENANCE

CGuarantee the systemfor a period of [one] | ] year[s] fromthe
date of final system acceptance agai nst defective materials, design
wor kmanshi p, and i nproper adjustnent. Repair or replace any defective
material at no expense to the Governnent. During the warranty peri od,
respond to any service calls within [24] | ] hours [excluding

Sat urdays, Sundays, and holidays]. Were possible, provide substitute
equi pnment to nmmintain systemoperation during repair

Provide [two] [ ] service calls after the acceptance of the system

at nmonths [six] | ] and [12] [ ] to performroutine system
mai nt enance and adj ust ment .
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c. The above warranty nmust not void warranties issued by individua
equi prent manufacturers. Individual warranties valid for greater than
one year nust remain in full effect.

d. The above warranty nust not void any rights guaranteed by law to the
Gover nment .

e. The above warranty does not pertain to Governnent provided equi prment.

[3.15 LI VE SUPPORT
Provi de [one] | ] service technician for [eight] | ] man- hours
starting on the first schedul ed use date. For a period of [one] | ]

week(s) after this period, provide necessary support to ensure a [two]

[

]-hour response tine for issues that arise.

-- End of Section --
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