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PART 1   GENERAL

1. 1   STANDARDS & REFERENCES

The desi gn and speci f i cat i on of  t he f ol l owi ng audi ovi sual  syst ems adher e 
t o i ndust r y best  pr act i ces as out l i ned by t he I nt er nat i onal  Communi cat i ons 
I ndust r i es Associ at i ons,  I nc.  ( I CI A) .  I n addi t i onal ,  al l  desi gns ar e 
per f or med by Avi xa ( f or mer l y I nf oComm I nt er nat i onal )  Cer t i f i ed Technol ogy 
Speci al i st s - Desi gner  ( CTS- D) ,  an Amer i can Nat i onal  St andar ds I nst i t ut e 
( ANSI )  accr edi t ed desi gnat i on under  I nt er nat i onal  St andar d I SO/ I EC 17024.  

Al l  syst em desi gns must  meet  t he mi ni mum r equi r ement s out l i ned i n t he 
Feder al  St andar ds f or  Accessi bl e Desi gn ( ADA) .  Appl i cabl e code 
r equi r ement s est abl i shed by t he Aut hor i t y Havi ng Jur i sdi ct i on ( AHJ)  shal l  
be f ol l owed.  The desi gn shal l  compl y wi t h appl i cabl e pr ovi s i ons i n t he 
f ol l owi ng:

BI CSI / I nf oComm,  Audi ovi sual  Desi gn Ref er ence Manual .
I nf oComm,  AV I nst al l at i on Handbook.
I nf oComm,  Audi ovi sual  Best  Pr act i ces.
Mal t ese,  AV 9000:  Def i ni ng Qual i t y i n Engi neer ed Audi o Vi sual
Syst ems,  2006.
Ci t y and St at e or  Di st r i ct  Or di nances,  as appl i cabl e t o l ocat i on.
I EEE C2,  Nat i onal  El ect r i cal  Saf et y Code®.
NFPA 70,  Nat i onal  El ect r i cal  Code®.
NFPA 72,  Nat i onal  Fi r e Al ar m Code®.
NFPA 101,  Li f e Saf et y Code®.
NFPA 255,  St andar d Met hod of  Test  of  Sur f ace Bur ni ng Char act er i st i cs
Amer i can Nat i onal  St andar ds I nst i t ut e ( ANSI ) .
Feder al  Communi cat i ons Commi ssi on ( FCC) .
Nat i onal  El ect r i cal  Manuf act ur er s Associ at i on ( NEMA) .
Occupat i onal  Saf et y and Heal t h Admi ni st r at i on ( OSHA) ,
Joi nt  I nt er oper abi l i t y  Test  Command ( JI TC)
Def ense I nf or mat i on Syst ems Agency ( DI SA)
Def ense I nf or mat i on Syst ems Agency Appr oved Pr oduct  Li st  ( APL)
Tr ade Adj ust ment  Assi st ance ( TAA)

1. 2   REFERENCES

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by 
t he basi c desi gnat i on onl y.

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE C2 ( 2017;  Er r at a 1- 2 2017;  I NT 1 2017)  
Nat i onal  El ect r i cal  Saf et y Code

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2020;  ERTA 20- 1 2020;  ERTA 20- 2 2020;  TI A 
20- 1;  TI A 20- 2;  TI A 20- 3;  TI A 20- 4)  
Nat i onal  El ect r i cal  Code
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NFPA 72 ( 2022)  Nat i onal  Fi r e Al ar m and Si gnal i ng 
Code

NFPA 101 ( 2021)  Li f e Saf et y Code

NFPA 255 ( 2006;  Er r at a 2006)  St andar d Met hod of  
Test  of  Sur f ace Bur ni ng Char act er i st i cs of  
Bui l di ng Mat er i al s

TELECOMMUNI CATI ONS I NDUSTRY ASSOCI ATI ON ( TI A)

TI A- 568- C. 1 ( 2009;  Add 2 2011;  Add 1 2012)  Commer ci al  
Bui l di ng Tel ecommuni cat i ons Cabl i ng 
St andar d

TI A- 568- C. 2 ( 2009;  Er r at a 2010;  Add 2 2014;  Add 1 
2016)  Bal anced Twi st ed- Pai r  
Tel ecommuni cat i ons Cabl i ng and Component s 
St andar ds

TI A- 568- C. 3 ( 2008;  Add 1 2011)  Opt i cal  Fi ber  Cabl i ng 
Component s St andar d

TI A- 606 ( 2021d)  Admi ni st r at i on St andar d f or  t he 
Tel ecommuni cat i ons I nf r ast r uct ur e

1. 3   GENERAL REQUI REMENTS

1. 3. 1   Audi o Vi sual  ( A/ V)  Ser vi ces

When A/ V equi pment  i s r equi r ed,  a Cer t i f i ed Technol ogy Speci al i st - Desi gn 
( CTS- D)  whose cer t i f i cat i on i s ANSI  accr edi t ed i s r equi r ed f or  t he desi gn 
and pr epar at i on of  A/ V package.  The CTS- D must  pr ovi de separ at e Best  Val ue 
Det er mi nat i ons ( BVDs)  f or  al l  A/ V equi pment ,  i f  r equi r ed by NAVFAC.  I f  
NAVSUP BPA/ GSA vendor s do not  have access t o t he r equi r ed equi pment ,  
r esear ch t o f i nd appr opr i at e speci al t y equi pment  vendor s may be r equi r ed.  

The A/ V package must  be pr epar ed by t he Cont r act or ' s A/ V Cer t i f i ed 
Technol ogy Speci al i st - Desi gn ( CTS- D)  as a separ at e package.  The CTS- D must  
val i dat e t he desi gn pr ovi ded i n t he const r uct i on document s and submi t  any 
desi gn modi f i cat i ons as r equi r ed t o pr ovi de a syst em t hat  uses equi pment  
t hat  i s  r eadi l y avai l abl e at  t i me of  i nst al l at i on,  i s  no l ess t han 3 year s 
f r om t he manuf act ur er ' s end of  l i f e suppor t ,  and pr ovi des t he syst ems 
needed f unct i onal i t y.

Addi t i onal l y,  A/ V f l oor  pl ans and el evat i ons must  be pr ovi ded by t he 
CTS- D,  i ndi cat i ng equi pment  l ocat i ons and A/ V r i ser  di agr ams f or  al l  A/ V 
syst ems,  and t o coor di nat e equi pment  l ocat i ons and power  r equi r ement s wi t h 
power  pl ans and FF&E l ocat i ons.  The A/ V package must  be f ul l y i nt egr at ed 
i nt o t he desi gn,  const r uct i on,  and schedul e of  al l  bui l di ng f i ni shes and 
al l  bui l di ng syst ems ( HVAC,  Pl umbi ng,  Fi r e Pr ot ect i on,  Communi cat i ons,  
El ect r i cal ,  Dat a,  Ar chi t ect ur e,  et c. )  Al l  out l et s,  swi t ches,  t her most at s,  
f i r e ext i ngui sher s,  et c.  must  be f ul l y accessi bl e once al l  equi pment  i s 
i nst al l ed.  Al l  spr i nkl er  heads,  f i r e ext i ngui sher s,  ADA cl ear ances,  et c.  
must  be accommodat ed.

A/ V syst ems must  be f ul l y i nt egr at ed wi t h t he bui l di ng syst ems and 
f i ni shes.  A/ V may al so i ncl ude speci al t y i t ems f or  whi ch t he cust omer  
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act i v i t y wi l l  be r esponsi bl e f or  speci f y i ng.   Al l  A/ V i t ems ar e subj ect  t o 
t he Buy Amer i can Act  or  Tr ade Agr eement  Act ,  unl ess t hey ar e consi der ed 
COTS ( Consumer  Of f  The Shel f )  i t ems per  t he FAR.

1. 4   DEFI NI TI ONS

Repr esent at i ve:  Ref er s t o t he Ar chi t ect  or  Engi neer  havi ng cont r act
di r ect l y wi t h Gover nment  f or  pr of essi onal  ser vi ces.

Gover nment  Fur ni shed Equi pment  ( GFE) :  Equi pment  pr ocur ed and pr ovi ded by
t he gover nment .

Gover nment  Fur ni shed Cont r act or  I nst al l at i on ( GFCI ) :  Equi pment  pr ocur ed
and pr ovi ded by t he gover nment  t hat  i s  gi ven t o t he cont r act or  t o i nst al l .

Gover nment  Fur ni shed Gover nment  I nst al l ed ( GFGI ) :  Equi pment  pr ocur ed,
pr ovi ded and i nst al l ed by t he gover nment .

Code Requi r ement s:  Ref er s t o mi ni mum r equi r ement s.

Fi nal  Accept ance:  Ref er s t o Gover nment ' s Repr esent at i ve' s accept ance of
pr oj ect  f r om Audi ovi sual  Cont r act or .

Rel ocat e:  Ref er s t o di sassembl y,  di sconnect i on,  packagi ng,  pr ot ect i ng,  and
t r anspor t i ng equi pment  t o new l ocat i ons,  f ol l owed by i nst al l at i on and
t est i ng.

Repl ace:  Ref er s t o r emovi ng exi st i ng i t em and pr ovi di ng a new i t em.

Rough- i n:  Ref er s t o condui t ,  pi pe,  cabl e t r ay r equi r ed f or  audi ovi sual
syst em.

Pr e- wi r e:  Ref er s t o i nst al l at i on of  cabl i ng bet ween spaces.

Fabr i cat i on:  Ref er s t o l oadi ng devi ces and equi pment  i nt o secur e r acki ng
or  housi ng and maki ng necessar y devi ce i nt er connect i ons.

Headend:  Ref er s t o cent r al i zed AV equi pment  r acks.

Audi ovi sual  ( AV) :  Ref er s t o el ect r oni c medi a pr ocessi ng sound and vi sual
cont ent .

Audi ovi sual  Cont r act or  ( AVC) :  Ref er s t o t he cont r act or  desi gni ng,
i nst al l i ng,  pr ogr ammi ng,  conf i gur i ng,  t est i ng,  or  oper at i ng t he
audi ovi sual  syst ems and or  component s.

Vi deo Tel econf er enci ng ( VTC) :  Ref er s t o t echnol ogy t hat  f aci l i t at es t he
communi cat i on and i nt er act i on of  t wo or  mor e user s t hr ough a combi nat i on
of  audi o and vi deo over  a net wor k.

Audi o Tel econf er enci ng ( ATC) :  Ref er s t o conf er ence cal l i ng of  t hr ee or
mor e par t i c i pant s i n di f f er ent  l ocat i ons wi t hout  v i deo.

Br i ng Your  Own Devi ce ( BYOD) :  Ref er s t o I T r el at ed equi pment  associ at ed
wi t h v i s i t or s or  non- gover nment  empl oyees ( i . e.  l apt op,  t abl et ,
smar t phone) .
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1. 5   SUBMI TTALS

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  Cont r act or  Qual i t y Cont r ol  
appr oval .  Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Audi ovi sual  Dr awi ngs;  G

Audi ovi sual  Space Dr awi ngs;  G

I n addi t i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  pr ovi de shop 
dr awi ngs i n accor dance wi t h par agr aph SHOP DRAWI NGS.

SD- 03 Pr oduct  Dat a

LCD Di spl ays -  100"

Pr esent at i on Mat r i x Swi t cher

Mul t i - I nput  Swi t cher

Vi deo Tel econf er enci ng Syst em ( CODEC)

HD PTZ Camer as

Vi deo Scal er

Di gi t al  Si gnal  Pr ocessor

Speaker s

Power  Ampl i f i er s -  2 Channel  And 1 Channel

Scal i ng Pr esent at i on Swi t cher

Cei l i ng Beamf or mi ng Mi cr ophone Ar r ay

Power  I nj ect or

Cont r ol  Syst em Touch Panel  -  I nnovat i on & Conf er ence

HDMI  Tr ansmi t t er s & Recei ver s

USB Ext ender  Tr ansmi t t er s & Recei ver s

Wal l  Mount ed DTP Tr ansmi t t er

Tabl e Pocket

AC & USP Power  Modul e

Equi pment  Rack

Submi t t al s shal l  i ncl ude t he manuf act ur er ' s name,  t r ade name,  
pl ace of  manuf act ur e,  and cat al og model  or  number .  I ncl ude 
per f or mance and char act er i st i c cur ves.  Submi t t al s shal l  al so 
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i ncl ude appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal  
soci et y publ i cat i on r ef er ences.  Shoul d manuf act ur er ' s dat a r equi r e 
suppl ement al  i nf or mat i on f or  c l ar i f i cat i on,  t he suppl ement al  
i nf or mat i on shal l  be submi t t ed as speci f i ed i n par agr aph 
REGULATORY REQUI REMENTS and as r equi r ed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

SD- 06 Test  Repor t s

Accept ance Test i ng;  G

SD- 07 Cer t i f i cat es

Audi ovi sual  Cont r act or  Qual i f i cat i ons;  G

Key Per sonnel  Qual i f i cat i ons;  G

Manuf act ur er  Qual i f i cat i ons;  G

Test  Pl an;  G

SD- 11 Cl oseout  Submi t t al s

Recor d Document at i on;  G

1. 6   DESCRI PTI ON OF WORK

Thi s document  descr i bes t he audi ovi sual  r equi r ement s r el at ed t o t he 
Pr oj ect  whi ch i s t he const r uct i on f or  t he new SOF f aci l i t y .  The f aci l i t y  
wi l l  have one conf er ence r oom t hat  wi l l  r equi r e audi ovi sual  equi pment  and 
syst ems.   The audi ovi sual  cont r act or  ( her eaf t er  r ef er r ed t o as AVC)  shal l  
per f or m al l  wor k speci f i ed i n associ at i on wi t h t he Ar chi t ect ur al ,  
Engi neer i ng,  and Gener al  Cont r act or  Fi r ms.   Al l  wor k shal l  be compl et ed t o 
t he sat i sf act i on of  Cl i ent  and/ or  ot her  appr oved cl i ent  
r epr esent at i ve( s) .   The Cl i ent  r eser ves t he r i ght  t o modi f y and/ or  change 
t hese r equi r ement s at  any t i me.

Compl et e Tur n- key Syst ems -  The AVC shal l  val i dat e t he cur r ent  desi gn,  
updat e pr oduct s and f unct i ons as r equi r ed based on equi pment  and f eat ur es 
avai l abl e at  t he t i me of  i nst al l at i on,  pr ocur e,  i nst al l ,  pr ogr am,  t est ,  
t r ai n,  commi ssi on,  mai nt ai n and suppor t  a t ur n- key audi ovi sual  syst em as 
det ai l ed i n t hi s speci f i cat i on and depi ct ed on t he dr awi ngs.

Under st andi ng of  Funct i onal  Requi r ement s -  I t  i s  t he r esponsi bi l i t y  of  t he 
AVC t o f ul l y  under st and t he f unct i onal  r equi r ement s of  t he syst ems and 
shal l  ver i f y t he compl et eness of  t he equi pment  speci f i ed.

Conf i r m al l  di mensi ons,  cal cul at i ons and equi pment  model  number s as 
det ai l ed on t he dr awi ngs and wi t hi n t hi s document .

AVC shal l  pr ovi de pr oj ect  management  of  t he audi ovi sual  i mpl ement at i on,  
i ncl udi ng pr oduct  and l abor  cont r ol ,  schedul i ng and coor di nat i on.

The audi ovi sual  syst ems t o be i nst al l ed i n t he f aci l i t y  wi l l  be ut i l i zed 
by bot h t echni cal  and non- t echni cal  per sonnel ;  t her ef or e,  t he syst ems must  
be easy t o set up,  oper at e and suppor t .   I t  i s  not  expect ed t hat  a 
t echni c i an wi l l  be avai l abl e t o oper at e and/ or  mai nt ai n t he syst ems.

The syst em wi l l  i ncl ude a pr ogr ammabl e t ouch panel  wi t h an i nt ui t i ve 
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gr aphi cal  i nt er f ace.

Thi s document  i s meant  t o i dent i f y speci f i c  r equi r ement s f or  pr ocur ement  
of  t he descr i bed audi ovi sual  pr oduct s and ser vi ces.

AV cont r act or  must  suppl y wr i t t en document s det ai l i ng equi pment  
speci f i cat i ons,  i nst al l at i on and pr i c i ng i n t he manner  r equest ed.

1. 7   SYSTEM DESCRI PTI ONS

1. 7. 1   Conf er ence Rooms 113

Conf er ence Room 113 wi l l  suppor t  up t o 12 peopl e at  t he t abl e wi t h anot her  
4- 6 i n gal l er y seat i ng on ei t her  s i de of  t he t abl e.  The r oom wi l l  be 
equi pped wi t h a 4K UHD wal l  mount ed di spl ay and sound r ei nf or cement  
speaker s.   The conf er ence r oom wi l l  r equi r e VTC and Audi o Tel econf er enci ng 
al ong wi t h a dedi cat ed f r ee- st andi ng equi pment .   The r ack wi l l  be l ocat ed 
on t he opposi t e s i de of  t he r oom f r om t he di spl ay wal l .   The VTC wi l l  
ut i l i ze a POE PTZ wal l  mount ed camer a.   Audi o f r om t he audi ence wi l l  be 
suppor t ed vi a a cei l i ng mount ed mi cr ophone ar r ay l ocat ed above t he 
conf er ence r oom t abl e.  Vi deo i nput s wi l l  be l ocat ed at  t he conf er ence r oom 
t abl es i n t he f or m of  one ( 1)  t abl e pocket  t hat  ar e conf i gur ed wi t h 
connect i v i t y f or  l apt ops wi t h HDMI  out put s.  The syst em wi l l  be cont r ol l ed 
v i a a 10"  t ouch panel  t hat  wi l l  r esi de at  t he conf er ence t abl e.   The t ouch 
panel  wi l l  be pr ogr ammed t o cont r ol  al l  audi o and vi deo sour ces wi t hi n t he 
r oom.  Sound wi l l  be di st r i but ed t hr oughout  t he r ooms vi a f l ush mount ed 
cei l i ng speaker s.   The AV equi pment  r equi r ed t o suppor t  t he audi o s i gnal  
pr ocessi ng and vi deo scal i ng wi l l  be i nst al l ed i n t he AV r ack.  

1. 8   QUALI TY ASSURANCE 

1. 8. 1   Shop Dr awi ngs

I n except i on t o Sect i on 01 33 00 SUBMI TTAL PROCEDURES,  submi t t ed pl an 
dr awi ngs shal l  be a mi ni mum of  11 by 17 i nches i n s i ze usi ng a mi ni mum 
scal e of  1/ 8 i nch per  f oot .  I ncl ude wi r i ng di agr ams and i nst al l at i on 
det ai l s of  equi pment  i ndi cat i ng pr oposed l ocat i on,  l ayout  and ar r angement ,  
cont r ol  panel s,  accessor i es,  pi pi ng,  duct wor k,  and ot her  i t ems t hat  must  
be shown t o ensur e a coor di nat ed i nst al l at i on.  Wi r i ng di agr ams shal l  
i dent i f y c i r cui t  t er mi nal s and i ndi cat e t he i nt er nal  wi r i ng f or  each i t em 
of  equi pment  and t he i nt er connect i on bet ween each i t em of  equi pment .   
Dr awi ngs shal l  i ndi cat e adequat e c l ear ance f or  oper at i on,  mai nt enance,  and 
r epl acement  of  oper at i ng equi pment  devi ces.  Submi t t al s shal l  i ncl ude t he 
namepl at e dat a,  s i ze,  and capaci t y.  Submi t t al s shal l  al so i ncl ude 
appl i cabl e f eder al ,  mi l i t ar y,  i ndust r y,  and t echni cal  soci et y publ i cat i on 
r ef er ences.

1. 8. 1. 1   Audi ovi sual  Dr awi ngs

Pr ovi de communi cat i ons t echnol ogy speci al i st  -  desi gner  ( CTS- D)  appr oved 
dr awi ngs i n accor dance wi t h TI A- 606.  The i dent i f i er  f or  each t er mi nat i on 
and cabl e shal l  appear  on t he dr awi ngs.  Dr awi ngs shal l  depi ct  f i nal  
audi ovi sual  i nst al l ed wi r i ng syst em i nf r ast r uct ur e i n accor dance wi t h 
TI A- 606.  The dr awi ngs shoul d pr ovi de det ai l s r equi r ed t o pr ove t hat  t he 
di st r i but i on syst em shal l  pr oper l y suppor t  connect i v i t y f r om t he 
audi ovi sual  equi pment  t o t he audi ovi sual  devi ce out l et s.  Pr ovi de a pl ast i c 
l ami nat ed schemat i c of  t he as- i nst al l ed audi ovi sual  cabl e syst em showi ng 
cabl i ng and devi ces f or  each r oom.  Mount  t he l ami nat ed schemat i c i n 
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audi ovi sual  equi pment  r ack i n each space as di r ect ed by t he Cont r act i ng 
Of f i cer .  The f ol l owi ng dr awi ngs shal l  be pr ovi ded as a mi ni mum:

a.   TA1 -  Layout  of  compl et e bui l di ng per  f l oor  -  Bui l di ng Ar ea/ Ser vi ng 
Zone Boundar i es,  Backbone Syst ems,  and Hor i zont al  Pat hways.  Layout  of  
compl et e bui l di ng per  f l oor .  The dr awi ng i ndi cat es l ocat i on of  
bui l di ng ar eas,  ser vi ng zones,  ver t i cal  backbone di agr ams,  
t el ecommuni cat i ons and audi ovi sual  equi pment  r ooms,  access poi nt s,  
pat hways,  gr oundi ng syst em,  and ot her  syst ems t hat  need t o be vi ewed 
f r om t he compl et e bui l di ng per spect i ve.

b.   TA2 -  Ser vi ng Zones/ Bui l di ng Ar ea Dr awi ngs -  Dr op Locat i ons and Cabl e 
I dent i f i cat i on ( I D' S) .  Shows a bui l di ng ar ea or  ser vi ng zone.  These 
dr awi ngs show dr op l ocat i ons,  t el ecommuni cat i ons and audi ovi sual  
equi pment  r ooms,  access poi nt s,  and det ai l  cal l  out s f or  common 
equi pment  r ooms and ot her  congest ed ar eas.

c.   TA4 -  Typi cal  Det ai l  Dr awi ngs -  Facepl at e,  Equi pment ,  and Panel  
Label i ng,  Fi r est oppi ng,  Amer i cans wi t h Di sabi l i t i es Act  ( ADA) ,  Saf et y,  
Depar t ment  of  Tr anspor t at i on ( DOT) .  Det ai l ed dr awi ngs of  symbol s and 
t ypi cal s such as f acepl at e l abel i ng,  f acepl at e t ypes,  f acepl at e 
popul at i on i nst al l at i on pr ocedur es,  det ai l  r acki ng,  and r aceways.

1. 8. 1. 2   Audi ovi sual  Space Dr awi ngs

Pr ovi de TA3 dr awi ngs i n accor dance wi t h TI A- 606 t hat  i ncl ude 
t el ecommuni cat i ons or  audi ovi sual  r ooms pl an vi ews,  pat hway l ayout  ( cabl e 
t r ay,  r acks,  l adder - r acks,  et c. ) ,  mechani cal / el ect r i cal  l ayout ,  and ,  r ack 
and wal l  el evat i ons.  Dr awi ngs shal l  show l ayout  of  appl i cabl e equi pment  
i ncl udi ng i ncomi ng cabl e st ub or  connect or  bl ocks,  bui l di ng pr ot ect or  
assembl y,  out goi ng cabl e connect or  bl ocks,  pat ch panel s and equi pment  
spaces and cabi net / r acks.  Dr awi ngs shal l  i ncl ude a compl et e l i s t  of  
equi pment  and mat er i al ,  equi pment  r ack det ai l s,  pr oposed l ayout  and 
anchor age of  equi pment  and appur t enances,  and equi pment  r el at i onshi p t o 
ot her  par t s of  t he wor k i ncl udi ng cl ear ance f or  mai nt enance and oper at i on.  
Dr awi ngs may al so be an enl ar gement  of  a congest ed ar ea of  TA1 or  TA2 
dr awi ngs.

1. 8. 2   Audi ovi sual  Qual i f i cat i ons

Wor k under  t hi s sect i on shal l  be per f or med by and t he equi pment  shal l  be 
pr ovi ded by t he appr oved audi ovi sual  cont r act or  and key per sonnel .  
Qual i f i cat i ons shal l  be pr ovi ded f or :  t he audi ovi sual  syst em cont r act or ,  
t he audi ovi sual  syst em i nst al l er ,  and t he super vi sor  ( i f  di f f er ent  f r om 
t he i nst al l er ) .  A mi ni mum of  30 days pr i or  t o i nst al l at i on,  submi t  
document at i on of  t he exper i ence of  t he audi ovi sual  cont r act or  and of  t he 
key per sonnel .

1. 8. 2. 1   Audi ovi sual  Cont r act or  Qual i f i cat i ons

The audi ovi sual  cont r act or  shal l  be a f i r m whi ch i s r egul ar l y and 
pr of essi onal l y engaged i n t he busi ness of  t he appl i cat i ons,  i nst al l at i on,  
and t est i ng of  t he speci f i ed audi ovi sual  syst ems and equi pment .  The 
audi ovi sual  cont r act or  shal l  demonst r at e exper i ence i n pr ovi di ng 
successf ul  audi ovi sual  syst ems wi t hi n t he past  3 year s of  s i mi l ar  scope 
and si ze.  Submi t  document at i on f or  a mi ni mum of  t hr ee and a maxi mum of  
f i ve successf ul  t el ecommuni cat i on syst em i nst al l at i ons f or  t he audi ovi sual  
cont r act or .
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1. 8. 2. 2   Qual i f i cat i ons

a.   AVC shal l  have compl et ed up t o t hr ee ( 3)  pr oj ect s of  s i mi l ar  s i ze and 
scope wi t hi n t he l ast  t hr ee year s.

b.   Techni cal  Cer t i f i cat i ons -  AVC shal l  have a CTS- D t o per f or m t he 
syst em desi gn and over see al l  syst em i nst al l at i ons f or  t hi s pr oj ect .

c.   Pr oj ect  Team Resumes -  AVC shal l  i ncl ude a pr oj ect  r esume of  pr oj ect  
t eam member s.

d.   Pr ogr ammi ng Capaci t y -  AVC shal l  empl oy i n- house ( non- subcont r act or )  
f ul l - t i me pr ogr ammi ng r esour ces cer t i f i ed by pr oposed syst em.

e.   Locat i on -  AVC shal l  be wi t hi n 120 mi l es of  t he pr oj ect  s i t e and 
pr ovi de al l  necessar y f unct i ons needed t o suppor t  t he pr oj ect .

 
f .   Li st  of  Subst i t ut i ons as det ai l ed i n sect i on 2. 1

1. 8. 2. 3   Key Per sonnel  Qual i f i cat i ons

Pr ovi de key per sonnel  who ar e r egul ar l y and pr of essi onal l y engaged i n t he 
busi ness of  t he appl i cat i on,  i nst al l at i on and t est i ng of  t he speci f i ed 
audi ovi sual  syst ems and equi pment .  Ther e may be one key per son or  mor e key 
per sons pr oposed f or  t hi s sol i c i t at i on dependi ng upon how many of  t he key 
r ol es each has successf ul l y pr ovi ded.  Each of  t he key per sonnel  shal l  
demonst r at e exper i ence i n pr ovi di ng successf ul  audi ovi sual  syst ems wi t hi n 
t he past  3 year s.  Super vi sor s and i nst al l er s assi gned t o t he i nst al l at i on 
of  t hi s syst em or  any of  i t s  component s shal l  be Avi xa/ I nf oComm or  
Bui l di ng I ndust r y Consul t i ng Ser vi ces I nt er nat i onal  ( BI CSI )  Regi st er ed 
Cabl i ng I nst al l er s,  Techni c i an Level .  Submi t  document at i on of  cur r ent  
Avi xa/ I nf oComm or  BI CSI  cer t i f i cat i on f or  each of  t he key per sonnel .  

I ndi cat e t hat  al l  key per sons ar e cur r ent l y empl oyed by t he audi ovi sual  
cont r act or  or  have a commi t ment  t o t he audi ovi sual  cont r act or  t o wor k on 
t hi s pr oj ect .  Al l  key per sons shal l  be empl oyed by t he audi ovi sual  
cont r act or  at  t he dat e of  i ssuance of  t hi s sol i c i t at i on,  or  i f  not ,  have a 
commi t ment  t o t he t el ecommuni cat i ons cont r act or  t o wor k on t hi s pr oj ect  by 
t he dat e t hat  t he bi d was due t o t he Cont r act i ng Of f i cer .  

Not e t hat  onl y t he key per sonnel  appr oved by t he Cont r act i ng Of f i cer  i n 
t he successf ul  pr oposal  shal l  do wor k on t hi s sol i c i t at i on' s audi ovi sual  
syst em.  Key per sonnel  shal l  f unct i on i n t he same r ol es i n t hi s cont r act ,  
as t hey f unct i oned i n t he of f er ed successf ul  exper i ence.  Any subst i t ut i ons 
f or  t he audi ovi sual  cont r act or ' s key per sonnel  r equi r es appr oval  f r om t he 
Cont r act i ng Of f i cer .

1. 8. 2. 4   Mi ni mum Manuf act ur er  Qual i f i cat i ons

Cabl i ng,  equi pment ,  and har dwar e manuf act ur er s shal l  have a mi ni mum of  3 
year s '  exper i ence i n t he manuf act ur i ng,  assembl y,  and f act or y t est i ng of  
component s whi ch compl y wi t h TI A- 568- C. 1,  TI A- 568- C. 2 and TI A- 568- C. 3.

1. 8. 3   Test  Pl an

Pr ovi de a compl et e and det ai l ed t est  pl an f or  t he t el ecommuni cat i ons 
cabl i ng syst em i ncl udi ng a compl et e l i s t  of  t est  equi pment  f or  t he 
component s and accessor i es f or  each cabl e t ype speci f i ed,  60 days pr i or  t o 
t he pr oposed t est  dat e.  I ncl ude pr ocedur es f or  cer t i f i cat i on,  val i dat i on,  
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and t est i ng.

1. 8. 4   Regul at or y Requi r ement s

I n each of  t he publ i cat i ons r ef er r ed t o her ei n,  consi der  t he advi sor y 
pr ovi s i ons t o be mandat or y,  as t hough t he wor d,  " shal l "  had been 
subst i t ut ed f or  " shoul d"  wher ever  i t  appear s.  I nt er pr et  r ef er ences i n 
t hese publ i cat i ons t o t he " aut hor i t y havi ng j ur i sdi ct i on, "  or  wor ds of  
s i mi l ar  meani ng,  t o mean t he Cont r act i ng Of f i cer .  Equi pment ,  mat er i al s,  
i nst al l at i on,  and wor kmanshi p shal l  be i n accor dance wi t h t he mandat or y 
and advi sor y pr ovi s i ons of  NFPA 70 unl ess mor e st r i ngent  r equi r ement s ar e 
speci f i ed or  i ndi cat ed.

1. 8. 5   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  t hat  ar e pr oduct s of  manuf act ur er s 
r egul ar l y engaged i n t he pr oduct i on of  such pr oduct s whi ch ar e of  equal  
mat er i al ,  desi gn and wor kmanshi p.  Pr oduct s shal l  have been i n sat i sf act or y 
commer ci al  or  i ndust r i al  use f or  2 year s pr i or  t o bi d openi ng.  The 2- year  
per i od shal l  i ncl ude appl i cat i ons of  equi pment  and mat er i al s under  s i mi l ar  
c i r cumst ances and of  s i mi l ar  s i ze.  The pr oduct  shal l  have been on sal e on 
t he commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he 2- year  per i od.  Wher e t wo or  mor e i t ems of  t he same 
cl ass of  equi pment  ar e r equi r ed,  t hese i t ems shal l  be pr oduct s of  a s i ngl e 
manuf act ur er ;  however ,  t he component  par t s of  t he i t em need not  be t he 
pr oduct s of  t he same manuf act ur er  unl ess st at ed i n t hi s sect i on.

1. 8. 5. 1   Al t er nat i ve Qual i f i cat i ons

Pr oduct s havi ng l ess t han a 2- year  f i el d ser vi ce r ecor d wi l l  be accept abl e 
i f  a cer t i f i ed r ecor d of  sat i sf act or y f i el d oper at i on f or  not  l ess t han 
6000 hour s,  excl usi ve of  t he manuf act ur er s '  f act or y or  l abor at or y t est s,  
i s  f ur ni shed.

1. 8. 5. 2   Mat er i al s and Equi pment  Manuf act ur i ng Dat e

Pr oduct s manuf act ur ed mor e t han 1 year  pr i or  t o dat e of  del i ver y t o s i t e 
shal l  not  be used,  unl ess speci f i ed ot her wi se.

1. 9   DELI VERY AND STORAGE

Pr ovi de pr ot ect i on f r om weat her ,  moi st ur e,  ext r eme heat  and col d,  di r t ,  
dust ,  and ot her  cont ami nant s f or  t el ecommuni cat i ons cabl i ng and equi pment  
pl aced i n st or age.

1. 10   ENVI RONMENTAL REQUI REMENTS

Connect i ng har dwar e shal l  be r at ed f or  oper at i on under  ambi ent  condi t i ons 
of  0 t o 60 degr ees C 32 t o 140 degr ees F and i n t he r ange of  0 t o 95 
per cent  r el at i ve humi di t y,  noncondensi ng.

1. 11   WARRANTY & SERVI CE

The equi pment  i t ems shal l  be suppor t ed by ser vi ce or gani zat i ons whi ch ar e 
r easonabl y conveni ent  t o t he equi pment  i nst al l at i on i n or der  t o r ender  
sat i sf act or y ser vi ce t o t he equi pment  on a r egul ar  and emer gency basi s 
dur i ng t he war r ant y per i od of  t he cont r act .   St andar d and addi t i onal  
ser vi ce cover age must  i ncl ude:  2- hour  Hel p Desk phone ser vi ce r esponse 
f r om a Ti er  1 qual i f i ed AV engi neer  avai l abl e 24- hour s a day x 5 days a 
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week,  pl us 8- hour s a day x 5 days a week emer gency r esponse.  Mai nt enance 
r epai r  ser vi ces ar e r equi r ed f or  al l  syst ems pur chased under  t hi s 
agr eement .   Al l  syst em document at i on shal l  be avai l abl e i n a secur e onl i ne 
por t al  accessi bl e t o t he c l i ent  24- hour s a day x 7 days a week i ncl udi ng,  
but  not  l i mi t ed t o;  syst em as- bui l t  dr awi ngs,  s i gnal  f l ow dr awi ngs,  
cont r ol  syst em sour ce code,  ser vi ce manual s,  t r ai ni ng gui des,  et c.   A 
t ot al  of  t wo ( 2)  Pr event at i ve Mai nt enance vi s i t s shal l  be per f or med i n t he 
f i r st  year  post  subst ant i al  compl et i on.  Thi s wi l l  be per f or med at  t he 
Cl i ent ' s di scr et i on.   The mi ni mum war r ant y pr ovi s i ons speci f i ed above 
shoul d not  super sede t he t er ms of  i ndi v i dual  manuf act ur er  war r ant i es.

1. 12   MAI NTENANCE

1. 12. 1   Oper at i on and Mai nt enance Manual s

Commer ci al  of f  t he shel f  manual s shal l  be f ur ni shed f or  oper at i on,
i nst al l at i on,  conf i gur at i on,  and mai nt enance of  pr oduct s pr ovi ded as a 
par t  of  t he audi ovi sual  cabl i ng and pat hway syst em,  Dat a Package 5.  Submi t  
oper at i ons and mai nt enance dat a i n accor dance wi t h Sect i on 01 78 23 
OPERATI ON AND MAI NTENANCE DATA and as speci f i ed her ei n not  l at er  t han 2 
mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.  I n addi t i on t o 
r equi r ement s of  Dat a Package 5,  i ncl ude t he r equi r ement s of  par agr aphs 
AUDI OVI SUAL DRAWI NGS,  AUDI OVI SUAL SPACE DRAWI NGS,  and RECORD 
DOCUMENTATI ON.  Ensur e t hat  t hese dr awi ngs and document s depi ct  t he 
as- bui l t  conf i gur at i on.

1. 12. 2   Recor d Document at i on

Pr ovi de TA5 dr awi ngs i ncl udi ng document at i on on cabl es and t er mi nat i on
har dwar e i n accor dance wi t h TI A- 606.  TA5 dr awi ngs shal l  i ncl ude schedul es 
t o show i nf or mat i on f or  cut - over s and cabl e pl ant  management ,  pat ch panel  
l ayout s and cover  pl at e assi gnment s,  cr oss- connect  i nf or mat i on and 
connect i ng t er mi nal  l ayout  as a mi ni mum.  TA5 dr awi ngs shal l  be pr ovi ded i n 
har d copy f or mat  and on el ect r oni c medi a usi ng Wi ndows based comput er  
cabl e management  sof t war e.  Pr ovi de t he f ol l owi ng TA5 dr awi ng document at i on 
as a mi ni mum:

a.   Cabl es -  A r ecor d of  i nst al l ed cabl e shal l  be pr ovi ded i n accor dance 
wi t h TI A- 606.  The cabl e r ecor ds shal l  i ncl ude t he r equi r ed dat a f i el ds 
f or  each cabl e and compl et e end- t o- end ci r cui t  r epor t  f or  each 
compl et e c i r cui t  f r om t he assi gned out l et  t o t he av equi pment  i n 
accor dance wi t h TI A- 606.  I ncl ude manuf act ur e dat e of  cabl e wi t h 
submi t t al .

b.   Ter mi nat i on Har dwar e -  A r ecor d of  i nst al l ed pat ch panel s,  
cr oss- connect  poi nt s,  di st r i but i on f r ames,  t er mi nat i ng bl ock 
ar r angement s and t ype,  and out l et s shal l  be pr ovi ded i n accor dance 
wi t h TI A- 606.  Document at i on shal l  i ncl ude t he r equi r ed dat a f i el ds as 
a mi ni mum i n accor dance wi t h TI A- 606.

1. 12. 3   Spar e Par t s

I n addi t i on t o t he r equi r ement s of  Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA,  pr ovi de a compl et e l i s t  of  par t s and suppl i es,  wi t h 
cur r ent  uni t  pr i ces and sour ce of  suppl y,  and a l i s t  of  spar e par t s 
r ecommended f or  st ocki ng.
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1. 13   TRAI NI NG

AVC shal l  empl oy a f ul l - t i me Tr ai ni ng Manager  r esour ce t o pr ovi de a 
det ai l ed syst em or i ent at i on f or  t he Cl i ent  i ncl udi ng an over vi ew of  t he 
syst em component s,  oper at i onal  f unct i ons,  t est i ng and t r oubl eshoot i ng,  
pr oper  upkeep and mai nt enance,  and pr ot ocol  f or  pl aci ng ser vi ce cal l s.  
Thi s Tr ai ni ng Manager  i s r equi r ed t o demonst r at e al l  r el evant  
f unct i onal i t y t o t he end- user s and suppl ement  t he t r ai ni ng wi t h an 
or i ent at i on manual .  A mi ni mum of  f or t y ( 40)  onsi t e t r ai ni ng hour s i s 
r equi r ed.  Vi r t ual  t r ai ni ng sessi ons ar e not  per mi t t ed.

PART 2   PRODUCTS

2. 1   GENERAL
 

Al l  equi pment  pr ovi ded f or  t hi s pr oj ect  shal l  be new and unused unl ess 
pr ovi ded by t he owner .   Any and al l  pr oduct  subst i t ut i ons must  be 
submi t t ed i n wr i t i ng t o t he pr oj ect  t eam f or  appr oval .  Fi nal  accept ance of  
al l  subst i t ut i ons i s subj ect  t o owner  accept ance.   Pr oduct s speci f i ed t hat  
have been di scont i nued shal l  have newer  model  pr ovi ded by t he AV 
cont r act or .   Any i ncr ease i n cost  must  be i dent i f i ed i n advance t o Cl i ent  
Speci f i cs Her e.   Newer  model s must  r et ai n al l  r equi r ed f eat ur es of  t he 
or i gi nal  model .   AVC i s r equi r ed t o pr opose equi pment  t hat  meet s t he 
per f or mance r equi r ement s of  t he equi pment  det ai l ed i n t he speci f i cat i on 
and dr awi ngs.  AVC i s r equi r ed t o pr ovi de manuf act ur er ,  model ,  and 
quant i t i es of  al l  equi pment  pr oposed i ncl udi ng r el evant  dat asheet s or  
engi neer i ng speci f i cat i ons.   At  a mi ni mum equi pment  must  meet  or  exceed 
per f or mance and i nt er connect i v i t y r equi r ement s out l i ned wi t hi n t he 
speci f i cat i ons and dr awi ngs.  

2. 2   CABLES

Ref er  t o Sect i on 271513 -  Communi cat i ons Copper  Hor i zont al  Cabl i ng 

2. 2. 1   Twi st ed Pai r  Hor i zont al  Cabl i ng

Mi cr ophone and Li ne Level  Cabl es:  Pr ovi de #22 AWG Shi el ded Twi st ed Pai r  
Cabl e.   Hi gh- I mpedance Loudspeaker  Cabl es:  Pr ovi de #16 AWG Unshi el ded 
Twi st ed Pai r  Cabl e.   DC Power  Cabl es:  Pr ovi de #16 AWG Unshi el ded Twi st ed 
Pai r  Cabl e.   Low- I mpedance Loudspeaker  Cabl es:  Pr ovi de #12 AWG Unshi el ded 
Twi st ed Pai r  Cabl e.   RS- 232/ RS- 422/ RS- 485 Cont r ol  Cabl es:  Pr ovi de Shi el ded 
Dat a Cabl e.   Dat a/ Power  Cabl es:  Pr ovi de Dat a/ Power  Cabl e.   STP Dat a Cabl e:  
Pr ovi de Cat egor y 6 STP Cabl e.   Pr ovi de col or  coded cabl e f or  al l  i n- r ack 
net wor k cabl i ng f ol l owi ng t he f ol l owi ng st andar d unl ess an al t er nat i ve 
st andar d i s r evi ewed and appr oved.   Cont r ol  Red.   Gr aphi cs :  Or ange.   
HDBaseT:  Gr ey.

2. 2. 2   Shi el ded Twi st ed Pai r  ( STP)  Vi deo Cabl e
 

Must  be cer t i f i ed by v i deo r out i ng manuf act ur er .

2. 2. 3   I nt er f ace Cabl es

Pr ovi de one ( 1)  cabl e wi t h mol ded connect or s f or  each auxi l i ar y audi o,  
v i deo,  and cont r ol  i nt er f ace l ocat i on pr ovi ded as speci f i ed her ei n,  unl ess 
not ed ot her wi se on t he Dr awi ngs.   Wher e mul t i pl e f or mat s ar e t ypi cal l y 
ut i l i zed t oget her  cabl es shal l  i ncl ude al l  f or mat s wi t hi n a s i ngl e j acket ,  
i ncl uded but  not  l i mi t ed t o,  VGA wi t h mi ni - TRS.   Pr ovi de t he f ol l owi ng 
l engt h cabl es,  unl ess not ed ot her wi se on t he Dr awi ngs:  
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a.   Rack Mount ed I nt er f ace:  12 f eet .  
b.   Wal l  Mount ed I nt er f ace:  12 f eet .  
c.   Lect er n Mount ed I nt er f ace:  6 f eet .  

2. 3   CONNECTORS

Audi o connect or s of  XLR,  3. 5 mm ( 1/ 4 i nch) ,  and RCA t ypes shal l  be sol der  
t ype and i ncor por at e met al  shel l s and bodi es.  Accept abl e manuf act ur er s:  
Swi t chcr af t  or  Neut r i k.   Vi deo connect or s of  BNC and RCA shal l  be:  

a.   Dual  cr i mp or  compr essi on st y l e ni ckel  pl at ed br ass connect or  
ut i l i z i ng a gol d pl at ed cent er  cont act .  

b.   Connect or  and pi n appr opr i at el y sel ect ed based on t he speci f i ed cabl e 
as par t  of  a manuf act ur er ' s appr oved assembl y.  

c.   Cr i mp or  compr essi on t ool  and di e set s ut i l i zed shal l  be appr oved by 
t he manuf act ur er  f or  t he assembl y.  

d.   Col or  coded vi a st r ai n r el i ef  boot ,  i sol at i on bushi ng or  O- r i ng t o 
desi gnat e v i deo t ype.   

e.   Accept abl e manuf act ur er s:  ADC,  Ext r on,  Tyco,  Ki ngs,  Bomar ,  Canar e,  or  
Tr ompet er .  

Use onl y r osi n cor e sol der  or  appr oved mechani cal  connect or s f or  j oi nt s 
and connect i ons wi t hi n t he syst em.  Twi st - on wi r e- nut s ar e not  accept abl e.

2. 4   LCD DI SPLAYS -  100"

a.   100" / 75"  di agonal  scr een si ze.
b.   Di spl ay r esol ut i on ul t r a HD ( 3840x2160)
c.   Aspect  r at i o:  16: 9
d.   Max bezel  wi dt h:  1. 1" / . 7"
e.   Mi n.  f r ame r at e:  60hz
f .   Mi n.  cont r ast  r at i o:  3000: 1/ 5000: 1
g.   Connect i ons:  ( 2)  HDMI  2. 0,  ( 2)  HDMI  1. 4,  1 Di spl aypor t  1. 4,  USB
    Audi o Out
h.   Bui l t - I n 10W x2 speaker s

Basi s of  Desi gn:  Pl anar  Ul t r aRes Ser i es.

2. 5   PRESENTATI ON MATRI X SWI TCHER

a.   10x8,  4K r esol ut i on mat r i x swi t cher
b.   Max dat a r at e:  10. 2 Gbps
c.   300Mhz pi xel  c l ock
d.   4K/ UHD @ 60 Hz wi t h 4: 2: 0 chr oma subsampl i ng
e.   4K ( 4096x2160)  @ 30Hz
f .   HDMI  1. 4,  HDCP 1. 4 compl i ant
g.   6 HDMI  di gi t al  v i deo i nput s ( HDCP compl i ant )
h.   HDbT compl i ant  i nput s
i .   4 HDMI  out put s,  4 HDbT compl i ant  out put s ( scal abl e)
j .   10x8 St er eo swi t chi ng audi o mat r i x ( bal anced)
k.   Mi n.  6 anal og audi o i nput s,  4 mi c/ l i ne i nput s
l .   Mi n.  4 anal og audi o out put s
m.   Opt i ons f or  l ow/ hi gh i mpedance ampl i f i er  wi t h 25w ( r ms)  per  channel
n.   I nt egr at ed cont r ol  pr ocessor  f or  AV syst em cont r ol
o.   Remot e power i ng of  syst em endpoi nt s
p.   Suppor t  f or  HTTP,  HTTPS,  SSH,  SFTP,  SMTP,  NTP,  Di scover y Ser vi ce,
    DHCP,  DNS,  I CMP,  I Pv4
q.   1 Bi di r ect i onal  RS- 232/ 422/ 485 por t ,  2 bi di r ect i onal  RS- 232 por t s,
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    2 Ser i al / I R,  4 Di gi t al  I / O,  4 Rel ays,  bus por t s
r .   Net wor k connect i v i t y wi t h AV VLAN suppor t

Basi s of  Desi gn:  Ext r on DTP Cr ossPoi nt  108 4K capabl e of  10x8 I / O 
conf i gur at i on.

2. 6   MULTI - I NPUT SWI TCHER

a.   230 f eet  t r ansmi ssi on of  HDMI ,  anal og vi deo,  cont r ol ,  audi o
b.   2 HDMI ,  1 VGA,  1 3. 5mm st er eo mi ni  i nput s
c.   1 HDbT compl i ant  out put
d.   Suppor t s 1920x1200 i ncl udi ng 1080p/ 60
e.   Aut o- swi t chi ng capabl e

Basi s of  Desi gn:  Ext r on DTP T USW 233 t hr ee i nput  swi t ch wi t h i nt egr at ed 
DTP t r ansmi t t er  and audi o embeddi ng.

2. 7   VI DEO TELECONFERENCI NG SYSTEM ( CODEC)

CODEC -  GFCI .

2. 8   HD PTZ CAMERAS

a.   30x mot or i zed zoon,  F1. 6 t o F4. 7 Lens
b.   Aut o and manual  f ocus
c.   . 7l x mi ni mum i l l umi nat i on @59. 54 Hz ( wi t hout  accumul at i on)
d.   PoE capabi l i t y
e.   ±175°  panni ng r ange,  - 30° t o 90 t i l t i ng r ange
f .   HDMI ,  HD- SDI ,  Net wor k H. 264/ Mot i on JPEG out put s
g.   LAN,  RS- 232C,  RS- 422 cont r ol
h.   Resol ut i on up t o 1080P/ 60)

Basi s of  Desi gn:  Panasoni c AW- HE40 PTZ Camer a -  Bl ack.

2. 9   VI DEO SCALER

a.   3 HDMI ,  1 anal og mul t i - f or mat  i nput
b.   Opt i on f or  HDMI  or  HDbT compat i bl e out put
c.   Aut o- swi t chi ng capabi l i t y
d.   Resol ut i ons f r om 640x480 t o 1920x1200
e.   HDCP compl i ant

Basi s of  Desi gn:  Ext r on -  I N 1604 -  Four  i nput  HDCP compl i ant  scal er .

2. 10   DI GI TAL SI GNAL PROCESSOR

a.   12 anal og mi c/ l i ne i nput s,  8 anal og l i ne out put s
b.   Dant e compl i ant
c.   LAN,  RS232C cont r ol
d.   8 channel s of  acoust i c echo cancel l at i on
e.   VoI P suppor t
f .   Bui l t  i n gi gabi t  swi t ch

Basi s of  Desi gn:  Ext r on -  DMP 128 Pl us C AT -  12x8 Pr oDSP di gi t al  mat r i x 
pr ocessor .

2. 11   SPEAKERS

a.   6. 5"  t wo- way speaker
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b.   Cei l i ng mount ed wi t h 8"  composi t e back can
c.   Fr equency r ange:  65Hz t o 22kHz - 10 dB
d.   65W ( r ms)  power  capaci t y cont i nuous pi nk noi se,  130W ( r ms)
    cont i nuous pr ogr am
e.   Pl enum r at ed,  UL 2043,  UL 1480

Basi s of  Desi gn:  Cei l i ng -  Ext r on Sound Fi el d XD Speaker  SF 26CT -  Whi t e.

2. 12   POWER AMPLI FI ERS -  2 CHANNEL AND 1 CHANNEL

a.   200/ 60 wat t s r ms out put  power
b.   70V hi gh i mpedance 100w per  channel / 60w
c.   Ener gy St ar  qual i f i ed
d.   Fan- l ess oper at i on

Basi s of  Desi gn:  Ext r on -  XPA 1002 Two Channel  Ampl i f i er ,  100 wat t s per  
channel .   MPA 601 -  Si ngl e channel  60 wat t .

2. 13   SCALI NG PRESENTATI ON SWI TCHER

a.   4 HDMI ,  2 anal og mul t i - f or mat ,  2 HDbT compat i bl e i nput s
b.   2 HDMI ,  1 HDbT compat i bl e out put s
c.   I nt egr at ed 3 por t  AV LAN swi t ch
d.   I nt egr at ed 100 wat t  70V audi o ampl i f i er
e.   Resol ut i ons f r om 640x480 t o 1920x1200
f .   6 audi o i nput s,  2 mi c/ l i ne i nput s,  3 audi o out put s ( 1 var i abl e)
g.   RS232/ I R i nj ect i on on HDbT compat i bl e por t s
h.   LAN cont r ol  and i nt er f aci ng
i .   3 RS232 por t s,  2 I R por t s,  4 Rel ay por t s,  4 Di gi t al  I / O,
    pr opr i et ar y bus por t

Basi s of  Desi gn:  Ext r on -  I N1608 xi  I PCP MA 70 -  Ei ght  I nput  HDCP 
compl i ant  scal i ng pr esent at i on swi t cher  wi t h DTP ext ensi on and 100 wat t  
ampl i f i er .

2. 14   CEI LI NG BEAMFORMI NG MI CROPHONE ARRAY

a.    8 di scr et e st eer abl e l obes wi t h cust om posi t i oni ng
b.    Bui l t - i n DSP f unct i onal i t y:  Aut omi x,  echo r educt i on,  4 band EQ 
per  ch.
c.    Cont r ol  v i a sof t war e br owser ,  10 pr eset s
d.    Dant e and AES67 net wor ki ng wi t h PoE ( c l ass 0) ,  cont r ol
e.    Mul t i - col or  LED bar ,  conf i gur abl e
f .    Fl ush mount abl e i n st andar d cei l i ng t i l e,  VESA mount  compat i bl e
g.    Whi t e,  bl ack and al umi num f i ni shes

Basi s of  Desi gn:  Shur e MXA910 -  BWhi t e.

2. 15   POWER I NJECTOR

a.    48VDC,  . 35A,  16. 8 wat t s power  out put
b.    Passi ve cool i ng
c.    Rack mount ,  z i p t i e mount

Basi s of  Desi gn:  Ext r on -  XTP PI  100 -  power  of  t wi st ed pai r  i nj ect or .

2. 16   CONTROL SYSTEM TOUCH PANEL -  I NNOVATI ON & CONFERENCE

a.    1280x800 capaci t i ve 10"  t ouch scr een,  24bi t  col or  dept h
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b.    Scr at ch/ smudge r esi st ant  scr een
c.    Compat i bl e wi t h speci f i ed cont r ol  syst ems
d.    PoE compat i bl e
e.    Bui l t  i n speaker

Basi s of  Desi gn:  Ext r on 10"  TLP Pr o 1025T Tabl et op Touch Panel - Bl ack.

2. 17   HDMI  TRANSMI TTERS & RECEI VERS

a.    HDbT ext ensi on over  t wi st ed pai r  cabl i ng
b.    230 f eet  poi nt  t o poi nt  over  shi el ded CAT6 cabl e
c.    Resol ut i ons up t o 4K
d.    HDCP 2. 2 compl i ant
e.    Bi di r ect i onal  RS- 232 and I R passt hr ough
f .    Remot e power  capabi l i t y
g.    UL- 2043 pl enum r at ed

Basi s of  Desi gn:  Exet r on -  DTP HDMI  4K 230 TX -  HDMI  Tr ansmi t t er ,  DTP HDMI  
4K 230 RX -  HDMI  Recei ver .

2. 18   USB EXTENDER TRANSMI TTERS & RECEI VERS

a.    330 f eet  poi nt  t o poi nt  ext ensi on over  CATx cabl e
b.    USB 2. 0,  1. 1 f ul l  suppor t
c.    USB 3. 0 suppor t  at  2. 0 dat a r at es
d.    Net wor k swi t ch compat i bl e wi t h separ at e cont r ol l er
e.    4 por t  USB hub ( Recei ver  uni t  onl y)
f .    Opt i on f or  per i pher al  emul at i on ( speci f i c  model s onl y)

Basi s of  Desi gn:  Ext r on -  USB Ext ender  Pl us Ser i es,  ext end USB over  
t wi st ed pai r ,  USB Ext ender  Pl us T -  Tr ansmi t t er ,  USB Ext ender  Pl us R -  
Recei ver .

2. 19   WALL MOUNTED DTP TRANSMI TTER

a.    HDbT compl i ant ,  230 f eet  over  CAT cabl e
b.    Suppor t s r esol ut i ons up t o 4K
c.    HDMI ,  Anal og 3. 5mm audi o
d.    HDCP compl i ant
e.    Wal l  mount abl e i n s i ngl e gang wal l  box

Basi s of  Desi gn:  Ext r on -  DTP T HWP 4 K 231 D Decor a st y l e HDMI  wal l  
mount ed t r ansmi t t er  - whi t e.

2. 20   TABLE POCKET

a.    6. 1" L x 6. 1" W di mensi ons
b.    Ret r act or  i nt er f aces f or  HDMI ,  VGA,  3. 5mm
c.    I nt er f ace pl at es f or  RJ45 ( shi el ded,  unshi el ded)  connect or s
d.    Cl oseabl e l i d wi t h passt hr oughs

Basi s of  Desi gn:  Ext r on -  Cabl e Cubby 500 wi t h power .

2. 21   AC & USP POWER MODULE

a.    Pr ovi des a t ot al  of  up t o 4 A /  20 wat t s of  power
b.    9. 5'  power  cor d

Basi s of  Desi gn:  Ext r on -  AC+USB 200 Ser i es power  modul e f or  Cabl e Cubby 

SECTI ON 27 40 00  Page 15



For t  Li ber t y -  SOF SSA 90302002

500.

2. 22   EQUI PMENT RACK

a.   54" H x 24" W x 23. 3" D
b.   19"  mount i ng r ai l s
c.   Door s -  l ockabl e f r ont  and back,  smoke gl ass on f r ont ,  sol i d on
    back
d.   Rol l i ng l ockabl e cast er s

Basi s of  Desi gn:  Mi ddl e At l ant i c -  RCS- 2724

PART 3   EXECUTI ON

3. 1   CABLE I NSTALLATI ON 

AVC wi l l  r evi ew al l  ar chi t ect ur al ,  mechani cal ,  el ect r i cal  and audi ovi sual  
desi gn dr awi ngs.   Not i f i cat i on shal l  be gi ven t o COR of  any di scr epanci es 
or  er r or s.   Al l  cabl i ng pr ovi ded and i nst al l ed i n t he cei l i ng wi l l  be 
pl enum r at ed.   Al l  cabl i ng wi t hi n t he cei l i ng t hat  i s not  i n condui t  must  
be suspended usi ng bl ack Vel cr o st r aps f or  cabl e management  and shoul d not  
be vi s i bl e f r om bel ow.   Al l  cabl i ng pr ovi ded wi t hi n t hi s pr oj ect  wi l l  be 
mar ked wi t h a number  whi ch cor r esponds wi t h any and al l  l ogi c out l i ned on 
t he ' As Bui l t '  dr awi ngs.   Al l  cabl es wi l l  be gr ouped t o t he s i gnal s bei ng 
car r i ed i n or der  t o r educe si gnal  cont ami nat i on.   Al l  cabl e wi l l  be 
i nst al l ed i n accor dance wi t h l ocal  and st at e el ect r i cal  and f i r e code 
r equi r ement s.   Neat l y bundl e excess AC power  cabl i ng wi t h Vel cr o st y l e 
cabl e wr aps.   Pat ch panel s shal l  be wi r ed so t hat  t he s i gnal  sour ces 
appear  on t he upper  r ow and out put s t o devi ces appear  on t he l ower  r ow.   

3. 2   CABLE PATHS

Al l  cabl es ar e t o be r un whenever  possi bl e i n cabl e t r ays or  condui t  
syst ems.   When t he syst em i s not  avai l abl e t o t he r oom or  ar ea r equi r ed,  
t he pat h used shoul d be as di r ect  as possi bl e.   I f  t he cabl es need t o be 
r un acr oss cei l i ng/ deck t han t hey must  be conceal ed i n ' Wi r emol d'  or  equal  
pr oduct .   

3. 3   I NSTALLATI ON

AVC wi l l  be r esponsi bl e f or  al l  s i gnal  cabl e r out i ng,  t er mi nat i on,  
connect i on,  and t est i ng associ at ed wi t h t he equi pment  r equi r ed t o pr ovi de 
a f ul l y  oper at i onal  and f unct i oni ng syst em.   AVC shal l  per f or m al l  t asks 
and dut i es at  t he mi ni mum l evel s as out l i ned bel ow.   These mi ni mum 
st andar ds ar e i n addi t i on t o any appl i cabl e l ocal ,  st at e,  and f eder al  
codes and r egul at i ons.   AV cont r act or  shal l  assembl e and t est  al l  
equi pment  at  t he AV cont r act or ' s f aci l i t y .   AV cont r act or  must  appl y al l  
necessar y i nt er f aces,  cabl es,  adapt er s,  back boxes,  mount s et c.  t o make a 
wor ki ng syst em.   Unl ess ot her wi se not ed,  al l  above cei l i ng har dwar e shal l  
be pai nt ed or  or der ed i n a f i ni sh t o mat ch t he cei l i ng.   Unl ess ot her wi se 
not ed,  cover  pl at es wi l l  be used wher ever  cabl es exi t  t he wal l  or  f l oor  
and shal l  be a whi t e f i ni sh.   AC el ect r i cal  l i nes shal l  not  be bundl ed or  
come i n c l ose cont act  wi t h l i ne l evel  s i gnal s,  component  or  composi t e 
l evel  r uns.   Si t e shal l  be l ef t  at  al l  t i med cl ear  f r om debr i s and t r ash.   
AV cont r act or  wi l l  gi ve consi der at i on,  not  onl y t o oper at i onal  ef f i c i ency,  
but  al so t o over al l  aest het i c f act or s i n t he i nst al l at i on of  equi pment  and 
cabl e.   I nst al l at i on wi l l  be coor di nat ed cl osel y wi t h COR t o avoi d 
conf l i c t  or  di sr upt i on.   A schedul e of  i nst al l at i on and syst em compl et i on 
must  be coor di nat ed and appr oved by t he COR.   Bi - Weekl y pr oj ect  r epor t s 
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must  be pr ovi ded on a weekl y basi s out l i ni ng t he f ol l owi ng:

a.   Any open i t ems
b.   Owner shi p of  open i t ems
c.   Expect ed dat e open i t ems need t o be cl osed
d.   Cl osed i t ems

Labor  and har dwar e cost s shal l  be st at ed separ at e of  equi pment  and shal l  
be f i xed.   Any changes must  be i ssued vi a change or der .   AVC shal l  i nst al l  
al l  audi ovi sual  syst ems and component s i n pl ace as i ndi cat ed on t he i ssued 
dr awi ngs.   Fi nal  syst em t est i ng and t uni ng shal l  be compl et ed by t he AVC.   
The AV cont r act or  shal l  cor r ect  punch l i s t  i t ems i n a t i mel y manner .   

3. 4   LABELI NG
 

Label  t he f r ont  and r ear  of  devi ces mount ed i n equi pment  r acks t o 
coor di nat e wi t h t he nomencl at ur e used on t he Dr awi ngs.  I ndi cat e t he 
l ocat i on and f unct i on t hat  t he equi pment  ser ves.  Use onl y engr aved pl ast i c 
l ami nat e l abel s on equi pment .   Pr ovi de uni que cabl e mar ker s on bot h ends 
of  ever y cabl e i n t he syst em.  Thi s shoul d use a l ogi cal  number i ng scheme 
and shoul d coor di nat e wi t h number i ng schemes al r eady i n use.  Mar ker s shal l  
be a c l ear  heat - shr i nk or  sel f - adhesi ve t ype and shal l  be wi t hi n 6 i nches 
of  each t er mi nat i on.   Label  t he pl ug end of  t he power  cor d of  each devi ce,  
i ndi cat i ng t he devi ce t o whi ch i t  at t aches.   Label  anci l l ar y devi ces such 
as swi t ches,  t er mi nal  st r i ps,  and r ecept acl es i n a l ogi cal  manner  c l ear l y 
i ndi cat i ng t hei r  f unct i on i n t he syst em.   Label  r el evant  i nput s and 
out put s on swi t cher s,  mat r i ces,  and mi xer s.   Label  r ack pl at es.   Label  t he 
t el ephone number s,  I SDN number s and I P addr esses of  per t i nent  devi ces.   
Label  equi pment  wi t h ext er nal l y v i s i bl e l abel s t hat  i ndi cat e t he 
equi pment ' s ser i al  number .   

3. 5   ELECTRI CAL POWER AND GROUNDI NG 

For  act i ve equi pment ,  f l oat  t he gr ound wi r e at  t he out put  s i de of  bal anced 
audi o l i nes ot her  t han mi cr ophone l i nes or  i nt er com and wher e r equi r ed by 
manuf act ur er .   Car r y audi o shi el ds st r ai ght  t hr ough passi ve devi ces such 
as pat ch panel s and t er mi nal  st r i ps.   Ar r ange i nner - r ack power  
di st r i but i on so t hat  no ci r cui t  exceeds 80% of  f ul l  power .   Gr ound cont r ol  
l i nes i n compl i ance wi t h t he manuf act ur er ' s speci f i cat i on f or  t he 
appr opr i at e equi pment .   Pr ovi de cur r ent  sensi ng power  st r i ps wi t h power  
sequenci ng f or  aut omat ed st ar t  up and shut  down capabi l i t i es and power  
moni t or i ng.   

3. 6   EQUI PMENT RACKS

Per f or m r ack f abr i cat i on bef or e del i ver i ng t he r acks t o t he j ob s i t e.  Onl y 
wi r i ng and t er mi nat i ons dependent  on ext er nal  devi ces shal l  be done at  t he 
j ob s i t e.   Test  equi pment  power  and f unct i onal i t y t o t he f ul l est  ext ent  
possi bl e pr i or  t o del i ver i ng t he r acks t o t he j ob s i t e.   Equi p t he r ack 
wi t h suf f i c i ent  AC power  di st r i but i on t o suppor t  equi pment  as wel l  as t wo 
spar e,  non- swi t ched,  conveni ence out l et s.  One conveni ence out l et  i s  t o be 
r eadi l y accessi bl e f r om t he f r ont  and one r eadi l y accessi bl e f r om t he r ear  
of  t he r ack.   Pr ovi de ser vi ce l oops wi t hi n t he equi pment  r ack f or  cabl es 
connect ed t o ext er nal  devi ces.   Locat e equi pment  i n r acks t o compl y wi t h 
ADA gui del i nes.   I nst al l  equi pment  r acks l evel  and pl umb wi t h t he r oom and 
wi t h adj acent  r acks.   Or gani ze i nner - r ack cabl es i n an or t hogonal  manner  
and or gani zed i nt o neat  har nesses by cabl e t ype.  The r ear  of  equi pment  
shal l  be f ul l y  v i s i bl e wi t hout  an ar r ay of  cabl es i n t he way.   Hor i zont al  
cabl e management  i n r ack shal l  be neat l y t i ed i n manageabl e bundl es wi t h 
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cabl e l engt hs cut  t o mi ni mi ze excessi ve cabl e s l ack,  but  al l owi ng f or  
ser vi ce and t est i ng.   Pr ovi de hor i zont al  suppor t  bar s i f  cabl e bundl es 
sag.   Adhesi ve backed cabl e t i e anchor s shal l  not  be used.   Vel cr o st y l e 
cabl e wr aps shal l  be used i n ver t i cal  wi r e management .  Pl ast i c cabl e t i es 
shal l  not  be accept abl e.   Ar r ange unl i ke s i gnal  t ypes i n separ at e 
har nesses mai nt ai ni ng adequat e separ at i on di st ances t o avoi d 
i nt er f er ence.   Package spar e par t s f or  each devi ce i n a c l ear  pl ast i c 
pouch and at t ach i t  t o t he r ear  of  t hat  devi ce.   The Owner ' s 
Repr esent at i ve may r equest  t o i nspect  t he r acks f or  appr oval  pr i or  t o 
del i ver y t o t he j ob s i t e.  

3. 7   CONTROL SYSTEM PROGRAMMI NG 

Coor di nat e cont r ol  syst em f unct i onal i t y f or  syst ems wi t h COR and adher e t o 
Cont r ol  Syst em Touch Panel  Submi t t al  r equi r ement s det ai l ed her ei n.   Unl ess 
ot her wi se i ndi cat ed on t he Dr awi ngs,  devi ces shoul d be cont r ol l ed by t he 
f i r st  pr ot ocol  pr ovi ded by t he devi ce manuf act ur er  f r om t he f ol l owi ng 
l i s t :  

a.   Net wor ked I P cont r ol .  
b.   Bi di r ect i onal  har dwi r ed ser i al  cont r ol .  
c.   Uni di r ect i onal  har dwi r ed ser i al  cont r ol .  
d.   Cont act  c l osur e( s)  or  r el ay( s) .  
e.   Har dwi r ed i nf r ar ed emi t t er  over  i nf r ar ed r ecei ver  on devi ce.  

Adequat el y s i ze GUI  but t ons.   Label  but t ons usi ng consi st ent  ver bi age.  

3. 8   SYSTEM SETUP AND PERFORMANCE VERI FI CATI ON

3. 8. 1   Pr epar at i on

I nt er i or  f i ni shes and f ur ni shi ngs shal l  be i n pl ace f or  t hese t est s.   HVAC 
syst em i s t o be bal anced and i n oper at i on.   Conf i r m compl et e and pr oper  
l abel i ng of  syst em component s.   At t ach r educed- si ze Bl ock Dr awi ngs t o a 
r ack i n each l ocat i on.   Remove boxes and debr i s f r om t he pr oj ect  s i t e.   
Del i ver  por t abl e and spar e equi pment  t o t he pr emi ses,  t est ed and st or ed as 
di r ect ed.   Test s and adj ust ment s shal l  be per f or med i n t he sequence 
speci f i ed her ei n.  

3. 8. 2   Gener al  Set up

Ver i f y t hat  audi ovi sual  r el at ed component s ar e f r ee f r om r ough or  j agged 
edges.   Ver i f y t hat  r ack vent i l at i on i s wor ki ng pr oper l y.   Test  power  
sensi ng and sequenci ng devi ces.   Ver i f y t hat  syst ems ar e f r ee f r om 
osci l l at i on and st r ay RF i nt er f er ence.   Test  and ver i f y cont i nui t y and 
pr oper  t er mi nat i on of  ever y cabl e i n t he syst em.   Fol l owi ng f i nal  
accept ance of  syst em set - up and per f or mance,  equi pment  wi t h f r ont  panel  
cont r ol s,  not  nor mal l y adj ust ed by t he oper at or  shal l  have t he cont r ol s 
di sabl ed or  be mount ed behi nd bl ank panel s or  be f ur ni shed wi t h secur i t y 
panel s.  

3. 8. 3   Audi o Equi pment  Set up and Test i ng

3. 8. 3. 1   Si gnal - t o- Noi se Rat i o
 

Measur e and document  t he s i gnal - t o- noi se- r at i o of  audi o cabl es connect ed 
t o devi ces ext er nal  t o t he equi pment  r ack.   Rej ect  and cor r ect  
measur ement s l ess t han 55 dB.  
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3. 8. 3. 2   I mpedance

Measur e and document  t he i mpedance of  each l oudspeaker  c i r cui t  at  63 Hz,  
250 Hz,  and 1 kHz.   Measur e at  t he c i r cui t ' s  ent r y poi nt  t o t he equi pment  
r ack.   Measur ement  shal l  be t aken pr i or  t o t he l oudspeaker  c i r cui t  bei ng 
connect ed t o t he ampl i f i er .   Rej ect  and cor r ect  measur ement s t hat  di f f er  
s i gni f i cant l y f r om cal cul at ed val ues or  f al l  out s i de of  ampl i f i er  
speci f i cat i ons.  

3. 8. 3. 3   Pol ar i t y

Vi sual l y and el ect r oni cal l y ver i f y consi st ent  pol ar i t y of  audi o c i r cui t s 
i n t he syst em.  

3. 8. 3. 4   Ambi ent  Noi se
 

Measur e and document  t he ambi ent  noi se l evel  i n each l oudspeaker  zone i n 
t he syst em.   Ensur e t hat  t he mi ni mal  l oudspeaker  l evel  i s  at  l east  25 dB 
above t he ambi ent  noi se l evel  at  t he f ur t hest  l i s t ener .  At  t he di r ect i on 
of  t he Owner ' s Repr esent at i ve,  make addi t i onal  l evel  adj ust ment s t hat  t he 
space r equi r es.  

3. 8. 3. 5   Uni t y Gai n

Br i ng t he syst em t o a uni t y gai n l evel  of  pl us 4 dBu.   Ver i f y pr oper  gai n 
st r uct ur e t hr oughout  syst em.  

3. 8. 3. 6   Uni f or m Cover age

Usi ng pi nk noi se at  t he nomi nal  oper at i ng l evel  as t he sour ce and 
measur i ng i n dBA wi t h a sound pr essur e l evel  met er  at  t he t ypi cal  
l i s t eni ng hei ght ,  ver i f y t hat  t her e i s a var i ance of  no mor e t han a pl us 
or  mi nus 1. 5 dB wi t hi n t he l i s t eni ng ar ea.  Repor t  any devi at i ons t o t he 
owner ' s r epr esent at i ve.  

3. 8. 3. 7   Fr equency Response 

Usi ng a dual  channel  FFT wi t h boundar y- pl ane measur ement ,  adj ust  
equal i zer s t o achi eve a f l at  f r equency r esponse wi t hi n a mar gi n of  pl us or  
mi nus 3 dB.   Take an aver age of  measur ement s per f or med at  a var i et y of  
l ocat i ons i n t he r oom.   Per f or m t hi s measur ement  and set up onl y af t er  
f ur ni t ur e and f l oor ,  wal l ,  and cei l i ng t r eat ment s have been i nst al l ed.   
Smoot h out  and adj ust  t he r oom cur ve t o achi eve a desi r abl e r esponse f or  
t he most  t ypi cal  sour ce mat er i al .   Avoi d equal i zer  set t i ngs t hat  r esul t  i n 
a 6 dB or  gr eat er  change f r om ei t her  adj acent  band.   Re- t ake t he uni f or m 
cover age t est  and make adj ust ment s as r equi r ed.   Document  bot h t he 
un- equal i zed and equal i zed aver age f r equency r esponse cur ves of  t he r oom 
and i ncl ude t he gr aphs i n t he Pr oj ect  Recor d document at i on.  

3. 8. 3. 8   Adj ust ment s

Pr oper l y adj ust  pr ocessi ng equi pment ,  such as compr essor s,  l i mi t er s and 
f eedback el i mi nat or s f or  t ypi cal  oper at i on.  

3. 8. 3. 9   Spur i ous Noi ses
 

Ver i f y t hat  t he syst em i s f r ee f r om pops,  cr ackl e,  hum,  and ot her  
di st or t i on when act i ve cont r ol s ar e oper at ed.   Usi ng an el ect r oni c audi o 
osci l l at or ,  s l owl y sweep t hr ough t he usabl e f r equency band of  t he sound 
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syst em i n or der  t o ver i f y t hat  t he syst em and ot her  bui l di ng el ement s ar e 
f r ee f r om buzzes or  r at t l es.  

3. 8. 3. 10   THD+N

Measur e and document  t he THD+N at  15 dB above nomi nal  oper at i ng l evel  f or  
ent i r e audi o syst em si gnal  chai n.  Test  f r om out put  of  al l  l i ne l evel  i nput  
devi ce and end wi t h ampl i f i er  i nput  cabl e.   Rej ect  and cor r ect  
measur ement s t hat  exceed 0. 5 % bet ween 40 Hz and 20 kHz.  

3. 8. 4   Vi deo Equi pment  Set up and Test i ng

3. 8. 4. 1   Vi deo Di spl ays

Vi deo di spl ay adj ust ment s shal l  be per f or med usi ng t he nat i ve r esol ut i on 
at  each ut i l i zed i nput  of  t he di spl ay.   Col or  Level  and Phase.   Pr oper l y 
adj ust  usi ng a SMPTE col or  bar s t est  pat t er n on t he di spl ay bei ng t est ed.   
Whi l e v i ewi ng t he bl ue i nf or mat i on onl y,  adj ust  t he col or  l evel  unt i l  t he 
f i r st  and l ast  l ar ge bar  bl ends wi t h t he smal l  pat ch under neat h.   Document  
t he onscr een val ue f or  col or  l evel .   Per f or m Col or  Level  and Col or  Phase 
t est s unt i l  t her e i s no addi t i onal  col or  or  t i nt  cont r ol  i nt er act i on and 
document  t he f i nal  onscr een val ues f or  col or  and t i nt .   Vi deo i mages shal l  
be f r ee of  anomal i es,  i ncl udi ng,  but  not  l i mi t ed t o,  bandi ng,  bendi ng,  
ghost i ng,  r ef l ect i ons,  v i deo r ol l ,  v i s i bl e j i t t er  and doubl e i mages.   I f  
t he conf er enci ng syst em i s connect ed t o mul t i pl e net wor k t ypes,  such as 
bot h I P and I SDN,  t est i ng shal l  be conduct ed on al l  connect ed net wor ks.   
I f  t he conf er enci ng syst em i ncl udes i nt er nal  mul t i poi nt  capabi l i t i es,  
mul t i poi nt  t est  conf er ences shal l  be conduct ed connect i ng t he maxi mum 
number  of  s i t es t hat  t he syst em i s capabl e.   For  t hi r d- par t y br i dgi ng or  
gat eway ser vi ces,  t est s shal l  be conduct ed t o and t hr ough t he ser vi ce 
pr ovi der .   

3. 8. 4. 2   Camer as and camer a equi pment  

Adj ust  and set  r ef er ence bl ack and whi t e l evel s.   Camer a i mages shal l  be 
f r ee of  v i s i bl e v i br at i on.   Adj ust  and set  pan/ t i l t  l i mi t  swi t ches.   Set  
camer a pr eset s i n accor dance wi t h t he desi gn i nt ent  and COR' s 
r equi r ement s.  

3. 8. 4. 3   Vi deo Scal i ng and pr ocessi ng Equi pment

Conf i gur e and adj ust  s i gnal  pr ocessi ng equi pment  t o pr oduce a pr oper l y 
al i gned and cent er ed i mage at  t he nat i ve r esol ut i on of  t he r el at i ve 
di spl ay f or  each pot ent i al  sour ce r esol ut i on.  

3. 8. 4. 4   Di gi t al  Vi deo Syst em Cal i br at i on

Conf i gur e EDI D t abl es bet ween sour ce and di spl ay devi ces.   Conf i r m HDCP 
handshaki ng i s happeni ng al ong al l  r el evant  pat hs and t est  wi t h DRM 
cont ent .   Pr oper l y cal i br at e i ndi v i dual  syst em component s.  Ver i f y s i gnal  
cont i nui t y and qual i t y t hr oughout  t he s i gnal  pat h.  

3. 8. 5   Cont r ol  Equi pment  Set up and Test i ng

Test  al l  har dwi r ed and wi r el ess net wor k connect i ons connect ed t o t he 
audi ovi sual  syst em.   Ver i f y pr oper  oper at i on of  al l  equi pment  and devi ces 
connect ed t o t he audi ovi sual  cont r ol  syst em.   Ver i f y cor r ect  f unct i on of  
al l  cont r ol  syst em oper at i ons,  i ncl udi ng,  but  not  l i mi t ed t o:  
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a.   Equi pment  power s on and of f  cor r ect l y and i n t he pr oper  or der .
b.   User  i s l ocked out  of  t he syst em dur i ng syst em st ar t - up and shut down,  

t i mer s ar e pr ovi ded i f  t hi s i s an excessi ve per i od.  
c.   When syst em i s " shut down"  al l  appr opr i at e audi o and vi deo has st opped 

pl ayi ng.  
d.   Gauges and f eedback ar e r egi st er i ng cor r ect l y.  
e.   Aut omat ed f unct i ons ar e sequenci ng pr oper l y.  
f .   I nt er f aces ar e r egi st er i ng t he same f eedback.  
g.   Devi ces ar e bei ng cont r ol l ed usi ng t he most  r obust  cont r ol  met hod 

avai l abl e 

Ver i f y i nst al l ed GUI  compl i es wi t h appr oved desi gn.   Conf i r m vi a net wor k 
moni t or i ng conduct ed j oi nt l y wi t h owner  t hat  al l  net wor ked devi ces ar e 
ut i l i z i ng pr oper  bandwi dt h al l ocat i ons.  

3. 9   ACCEPTANCE TESTI NG

Bef or e Accept ance Test s ar e schedul ed,  per f or m a syst em checkout .  Fur ni sh 
al l  r equi r ed t est  equi pment  and per f or m al l  wor k necessar y t o det er mi ne 
and/ or  modi f y per f or mance of  t he syst em t o meet  t he r equi r ement s of  t hi s 
speci f i cat i on.  Thi s wor k shal l  i ncl ude t he f ol l owi ng:  

a.   Test  al l  audi o,  v i deo and r el at ed syst ems f or  compl i ance wi t h t he 
Syst em Set up and Per f or mance Ver i f i cat i on as speci f i ed her ei n.  

b.   Check al l  cont r ol  f unct i ons,  f r om al l  cont r ol l i ng devi ces t o al l  
cont r ol l ed devi ces,  f or  pr oper  oper at i on.  

c.   Adj ust ,  bal ance,  and al i gn al l  equi pment  f or  opt i mum qual i t y and t o 
meet  t he manuf act ur er ' s publ i shed speci f i cat i ons.  Est abl i sh and mar k 
nor mal  set t i ngs f or  al l  l evel  cont r ol s,  and document  t hese set t i ngs i n 
t he Oper at i on and Mai nt enance Manual .  

d.   Unl ess ot her wi se speci f i ed,  use t amper - pr oof  secur i t y cover s on al l  
cont r ol s af f ect i ng over al l  syst em l evel  bal ance and si gnal - t o- noi se 
r at i o,  such as power  ampl i f i er  i nput  l evel  cont r ol ,  and i nput - out put  
l evel  cont r ol s f or  equal i zer s,  mi xer s,  ampl i f i er s,  et c.  Some cont r ol s 
may r equi r e r e- adj ust ment  as t he r esul t  of  Accept ance Test i ng.  

e.   Mai nt ai n document at i on of  al l  per f or mance t est s f or  r ef er ence by t he 
Owner ' s Repr esent at i ve dur i ng t he Syst em Accept ance Test s.  

Upon compl et i on of  t he t est s and necessar y adj ust ment s,  submi t  t wo copi es 
of  a wr i t t en r epor t  pr esent i ng t est  r esul t s,  i ncl udi ng numer i cal  val ues of  
al l  measur ement s,  f or  r evi ew by t he COR pr i or  t o demonst r at i on and Syst em 
Accept ance t est i ng.   Wi t h t he above r epor t ,  submi t  wr i t t en cer t i f i cat i on 
t hat  t he i nst al l at i on conf or ms t o speci f i cat i ons,  i s  compl et e,  and i s 
r eady f or  i nspect i on and t est i ng by t he COR.  

Meet  wi t h t he COR and make syst em changes as di r ect ed.  

Upon compl et i on of  t he Cont r act or ' s syst em checkout  and per f or mance 
ver i f i cat i on,  demonst r at e t he pr oper  oper at i on of  al l  audi ovi sual  syst ems 
i n t he pr oj ect  t o t he COR.   Pr ovi de a qual i f i ed t echni c i an knowl edgeabl e 
wi t h t he syst em and t he i nst al l at i on t o assi st  t he COR wi t h t he accept ance 
pr ocedur e.   The Cont r act or  shal l  pr ovi de al l  l abor ,  mat er i al s,  t ool s,  and 
measur ement  equi pment  necessar y f or  t hese demonst r at i ons,  t est s and 
adj ust ment s.   Syst em Accept ance Test s wi l l  not  be per f or med unt i l  t he 
Cont r act or ' s syst em checkout  has been compl et ed.  The Syst em Accept ance 
Test s wi l l  be super vi sed by t he COR and wi l l  consi st  of  t he f ol l owi ng:  

a.   A physi cal  i nvent or y wi l l  be t aken of  al l  equi pment  on si t e.  
b.   The oper at i on of  al l  syst em equi pment  shal l  be demonst r at ed by t he 
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Cont r act or .  
c.   Bot h subj ect i ve and obj ect i ve t est s wi l l  be r equi r ed t o det er mi ne 

compl i ance wi t h t he speci f i cat i ons.  
d.   Accept ance Test s may i ncl ude speech i nt el l i gi bi l i t y  sur veys and 

subj ect i ve eval uat i ons by obser ver s l i s t eni ng at  var i ous posi t i ons 
under  var i ous oper at i ng condi t i ons,  usi ng speech,  musi c,  and l i ve or  
r ecor ded ef f ect s mat er i al .  Accept ance t est s shal l  i ncl ude vi ewi ng of  
moni t or  i mages f or  shar pness,  cont r ast ,  br i ght ness,  and col or .  

e.   Measur ement  of  f r equency r esponse,  di st or t i on,  noi se,  wave f or m,  col or  
vect or ,  or  ot her  char act er i st i cs may be per f or med ( or  a demonst r at i on 
t est  r equest ed)  by t he COR on any i t em,  or  gr oup of  i t ems,  deemed 
necessar y t o det er mi ne conf or mi t y wi t h cr i t er i a.  

f .   Al l  f i nal  Recor d Dr awi ngs,  r un sheet s,  manual s,  and ot her  r equi r ed 
document s,  as det ai l ed her ei n,  shal l  be on hand.  Two compl et e set s of  
t hese document s shal l  be del i ver ed t o t he COR at  t hi s t i me.  ( One 
compl et e set  shal l  have been del i ver ed t o t he COR pr i or  t o t he 
schedul i ng of  Accept ance Test s) .  

g.   I n t he event  f ur t her  adj ust ment  i s r equi r ed,  or  def ect i ve equi pment  
must  be r epai r ed or  r epl aced,  t est s may be suspended or  cont i nued at  
t he opt i on of  t he COR.  

3. 10   DEMONSTRATI ON AND I NSTRUCTI ON 

Upon compl et i on of  t he syst em i nst al l at i on and accept ance pr ocedur e,  
pr ovi de 24 hour s of  syst em t r ai ni ng and or i ent at i on f or  t he COR per sonnel .  
An i ndi v i dual  i nt i mat el y f ami l i ar  wi t h t he equi pment  i n t he syst em and 
qual i f i ed t o expl ai n i t  i n det ai l  shoul d conduct  t he t r ai ni ng.  When an 
empl oyee capabl e of  pr ovi di ng such t r ai ni ng i s not  avai l abl e,  r et ai n t he 
ser vi ces of  someone qual i f i ed t o do so at  no addi t i onal  f ee.   Conduct  t he 
t r ai ni ng pr i or  t o t he owner  usi ng t he syst em f or  t he f i r st  t i me t o ensur e 
pr oper  usage.  I f  necessar y,  conduct  t he t r ai ni ng at  a t i me out si de of  
nor mal  busi ness hour s at  no addi t i onal  f ee.   Shal l  i ncl ude,  but  not  be 
l i mi t ed t o:  

a.   Physi cal  r evi ew of  i nst al l ed syst ems.  

b.   Revi ew of  syst ems document at i on and t est  r esul t s.  

c.   I nst r uct i ons on st andar d car e and mai nt enance met hods t o enabl e COR 
per sonnel  t o successf ul l y mai nt ai n syst em.  

       - -  End of  Sect i on - -
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