
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA          UFGS- 28 31 73. 00 20 ( Febr uar y 2010)
                                       - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NAVFAC            Super sedi ng
                                       UFGS- 28 31 73. 00 20 ( Febr uar y 2003)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2019
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 28 -  ELECTRONI C SAFETY AND SECURI TY

SECTI ON 28 31 73. 00 20

EXTERI OR FI RE ALARM SYSTEM,  CLOSED CI RCUI T TELEGRAPHI C TYPE

02/10

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   RELATED REQUI REMENTS
  1. 3   DEFI NI TI ONS
    1. 3. 1   I nst al l er
  1. 4   SYSTEM DESCRI PTI ON
    1. 4. 1   Desi gn Requi r ement s
      1. 4. 1. 1   Super vi sor y and Al ar m Power  Requi r ement s
  1. 5   SUBMI TTALS
  1. 6   QUALI TY ASSURANCE
    1. 6. 1   Qual i f i cat i ons
      1. 6. 1. 1   I nst al l er  Qual i f i cat i ons
      1. 6. 1. 2   I nst al l at i on Per sonnel
      1. 6. 1. 3   Fi r e Al ar m Syst em Techni c i an or  Engi neer
    1. 6. 2   Modi f i cat i on of  Ref er ences
    1. 6. 3   Regul at or y Requi r ement s
      1. 6. 3. 1   I nst al l at i on Cer t i f i cat e
      1. 6. 3. 2   UL Li st i ngs/ FM Appr oval s
    1. 6. 4   Par t s Rel i abi l i t y
    1. 6. 5   Test  Pr ocedur es
  1. 7   DELI VERY,  STORAGE AND HANDLI NG
  1. 8   [ EXI STI NG CONDI TI ONS
  1. 9   MAI NTENANCE
    1. 9. 1   Speci al  Tool s
    1. 9. 2   Spar e Par t s
    1. 9. 3   Recor d Wi r i ng Di agr ams

PART 2   PRODUCTS

  2. 1   ALARM RECEI VI NG AND DECODI NG CONSOLE
    2. 1. 1   Di spl ay
    2. 1. 2   Memor y
    2. 1. 3   Di gi t al  Cl ock
    2. 1. 4   Pr i nt er s
    2. 1. 5   Audi bl e Tr oubl e and Al ar m Devi ces

SECTI ON 28 31 73. 00 20  Page 1



    2. 1. 6   Power  Suppl y
    2. 1. 7   Emer gency Power
      2. 1. 7. 1   Emer gency Power  Swi t chover
      2. 1. 7. 2   Consol e Bat t er y Char ger
    2. 1. 8   Consol e Super vi s i on
    2. 1. 9   Ti e- Li ne Repeat er
    2. 1. 10   Var i abl e Code Tr ansmi t t er
  2. 2   AUDI BLE ALARM
  2. 3   SOUNDI NG DEVI CES
  2. 4   CI RCUI T PROTECTI ON DEVI CES
  2. 5   STANDARD FI RE ALARM BOXES
    2. 5. 1   Mast er  Fi r e Al ar m Boxes
    2. 5. 2   Fi r e Al ar m Box Mount i ng
    2. 5. 3   Fi r e Al ar m Box Gr oundi ng
    2. 5. 4   Auxi l i ar y Tr ansmi t t er
  2. 6   OVERVOLTAGE AND SURGE PROTECTI ON
    2. 6. 1   Power  Li ne Sur ge Pr ot ect i on
    2. 6. 2   Communi cat i ons Li nk Sur ge Pr ot ect i on
    2. 6. 3   Sensor  Wi r i ng Sur ge Pr ot ect i on
  2. 7   FI RE ALARM SYSTEM POWER SUPPLY
    2. 7. 1   AC Power
    2. 7. 2   Rect i f i er / Char ger
    2. 7. 3   Bat t er i es
    2. 7. 4   El ect r oni c I nver t er s
    2. 7. 5   Tr ansf or mer s
  2. 8   WI RI NG
    2. 8. 1   Wi r i ng Wi t hi n Bui l di ngs
    2. 8. 2   Cabl es f or  Fi r e Al ar m Ser vi ce
      2. 8. 2. 1   Under gr ound Cabl es
      2. 8. 2. 2   Cabl es Pr ovi ded i n an Ext er i or  Over head Syst em
      2. 8. 2. 3   I dent i f i cat i on Sl abs ( Mar ker s)
    2. 8. 3   Wi r e Mar ker s
  2. 9   CONDUI T
    2. 9. 1   Ri gi d St eel  Condui t  Zi nc- Coat ed
    2. 9. 2   I nt er medi at e Met al  Condui t  ( I MC)
    2. 9. 3   El ect r i cal  Met al l i c  Tubi ng ( EMT)
  2. 10   OUTLET BOXES
  2. 11   FI TTI NGS FOR CONDUI T AND OUTLET BOXES
  2. 12   GROUND RODS
  2. 13   KEYS AND LOCKS
  2. 14   NAMEPLATES
  2. 15   PAI NTI NG

PART 3   EXECUTI ON

  3. 1   I NSTALLATI ON
  3. 2   VERI FI CATI ON OF CONDI TI ONS
  3. 3   WI RI NG
  3. 4   GROUNDI NG
  3. 5   CABLE SPLI CES
  3. 6   SPECI AL CONNECTI ONS
    3. 6. 1   Br anch or  " Y"  Connect i ons f or  Cabl es
    3. 6. 2   Wel ded and Br azed Connect i ons
  3. 7   CORROSI ON AND FUNGUS PREVENTI ON
  3. 8   FI ELD QUALI TY CONTROL
    3. 8. 1   Test s Dur i ng I nst al l at i on
      3. 8. 1. 1   Gr ound Resi st ance Test s
      3. 8. 1. 2   Di el ect r i c  St r engt h and I nsul at i on Resi st ance Test s
      3. 8. 1. 3   Power  Suppl y Test s

SECTI ON 28 31 73. 00 20  Page 2



      3. 8. 1. 4   Super vi sor y Feat ur es and Tr oubl e Al ar m Ci r cui t  Test
      3. 8. 1. 5   Box and Tr ansmi t t er  Test s
      3. 8. 1. 6   Si gnal  Tr ansmi ssi on and Recor di ng Test s
      3. 8. 1. 7   Tr oubl e Li ne Oper at i on Test s
    3. 8. 2   Compl et e Pr i nt out  Document at i on
    3. 8. 3   Fi nal  Per f or mance and Accept ance Test s
      3. 8. 3. 1   Accept ance Test i ng
    3. 8. 4   Addi t i onal  Test s
    3. 8. 5   Manuf act ur er ' s Fi el d Ser vi ce
      3. 8. 5. 1   Manuf act ur er ' s Repr esent at i ve
      3. 8. 5. 2   I nst r uct i on f or  Gover nment  Per sonnel
  3. 9   CONTI NUI TY OF PROTECTI ON

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 28 31 73. 00 20  Page 3



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA          UFGS- 28 31 73. 00 20 ( Febr uar y 2010)
                                       - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   NAVFAC            Super sedi ng
                                       UFGS- 28 31 73. 00 20 ( Febr uar y 2003)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Apr i l  2019
**************************************************************************

SECTI ON 28 31 73. 00 20

EXTERI OR FI RE ALARM SYSTEM,  CLOSED CI RCUI T TELEGRAPHI C TYPE
02/10

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  ext er i or  f i r e al ar m r epor t i ng and 
r ecei v i ng syst em of  t he c l osed ci r cui t  t el egr aphi c 
type.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

**************************************************************************
NOTE:   Syst em r equi r ement s must  conf or m t o UFC 
3- 600- 01,  " Fi r e Pr ot ect i on Engi neer i ng f or  
Facilities".

**************************************************************************

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shal l  be shown on 
t he pr oj ect  dr awi ngs:

1.   Locat i on of  Decodi ng/ r ecei v i ng consol e.

2.   Locat i ons wher e r ecor di ng equi pment  shoul d be 
installed.

3.   Di mensi ons of  cabi net s and whet her  f l ush or  
sur f ace mount ed.
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4.   Locat i on of  t he panel ,  bel l s ,  and ot her  
equipment.

5.   Locat i on of  t he al ar m gongs and bel l s.

6.   Locat i on of  al l  boxes.

7.   Al l  por t i ons of  t he syst em t hat  wi l l  be 
under gr ound and any por t i on t hat  wi l l  be i nst al l ed 
i n an out s i de over head syst em.

8.   Cabl es t hat  ar e t o be i nst al l ed i n t he 
duct - and- manhol e syst em,  t he desi gn of  t he syst em,  
t he l ocat i on of  t he cabl es,  and t he number  of  
conduct or s i n each cabl e.

9.   Cabl es t hat  ar e t o be i nst al l ed i n out s i de 
over head syst ems,  t he desi gn of  t he syst em,  t he 
l ocat i on of  t he cabl es,  and t he number  of  conduct or s 
i n each cabl e.

10.   Cabl es t hat  ar e t o be bur i ed di r ect l y i n ear t h,  
t hei r  l ocat i on,  wher e cabl es pass under  r oadways or  
paved ar eas,  and t he duct s or  condui t s used,  and t he 
number  and AWG si ze of  conduct or s i n each cabl e.

11.   Locat i ons of  t he br anch or  " Y"  connect i ons and 
t he necessar y r el at ed det ai l s .

12.   Gr ound connect i ons t hat  shoul d be wel ded or  
br azed,  i f  any.

13.   Li ght ni ng ar r est er  l ocat i ons and det ai l  
arrangement.

14.   Syst em t i mi ng.

15.   Code Number s of  Fi r e Al ar m Boxes:   Codi ng shal l  
be an i nt egr at ed f our - di gi t  code.   Code number s 
shoul d not  cont ai n any di gi t  l ar ger  t han 6,  shal l  
not  have succeedi ng di gi t s of  t he number  " 1"  or  " 0. "  
( Exampl e:   1- 1- 3- 4. )   A t abl e shoul d i ndi cat e 
l ocat i on of  al l  boxes wi t h r espect i ve code number s.

**************************************************************************

PART 1   GENERAL

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
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t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

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.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A475 ( 2003;  R 2014)  St andar d Speci f i cat i on f or  
Zi nc- Coat ed St eel  Wi r e St r and

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
http://www.approvalguide.com/

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

I EEE C62. 41. 1 ( 2002;  R 2008)  Gui de on t he Sur ges 
Envi r onment  i n Low- Vol t age ( 1000 V and 
Less)  AC Power  Ci r cui t s

I EEE C62. 41. 2 ( 2002)  Recommended Pr act i ce on 
Char act er i zat i on of  Sur ges i n Low- Vol t age 
( 1000 V and Less)  AC Power  Ci r cui t s

I NTERNATI ONAL MUNI CI PAL SI GNAL ASSOCI ATI ON ( I MSA)

I MSA 32 ( 1997)  Copper - Cover ed St eel  Messenger  
St r and,  30 Per cent  or  40 Per cent  
Conductivity

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

ANSI  C80. 1 ( 2005)  Amer i can Nat i onal  St andar d f or  
El ect r i cal  Ri gi d St eel  Condui t  ( ERSC)

ANSI  C80. 3 ( 2015)  Amer i can Nat i onal  St andar d f or  
El ect r i cal  Met al l i c  Tubi ng ( EMT)

ANSI / NEMA WC 71/ I CEA S- 96- 659 ( 2014)  St andar d f or  Nonshi el ded Cabl es 
Rat ed 2001- 5000 Vol t s f or  use i n t he 
Di st r i but i on of  El ect r i c  Ener gy

NEMA WC 3 ( 1992;  Rev 1 1994)  Rubber - I nsul at ed Wi r e 
and Cabl e f or  t he Tr ansmi ssi on and 
Di st r i but i on of  El ect r i cal  Ener gy

NEMA WC 70 ( 2009)  Power  Cabl e Rat ed 2000 V or  Less 
f or  t he Di st r i but i on of  El ect r i cal  
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Energy--S95-658

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

NFPA 1221 ( 2019)  St andar d f or  t he I nst al l at i on,  
Mai nt enance and Use of  Emer gency Ser vi ces 
Communi cat i ons Syst ems

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NFPA 72 ( 2019;  TI A 19- 1;  ERTA 2019)  Nat i onal  Fi r e 
Al ar m and Si gnal i ng Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 1242 ( 2006;  Repr i nt  Mar  2014)  St andar d f or  
El ect r i cal  I nt er medi at e Met al  Condui t  - -  
Steel

UL 38 ( 2008;  Repr i nt  Nov 2013)  Manual  Si gnal i ng 
Boxes f or  Fi r e Al ar m Syst ems

UL 467 ( 2013;  Repr i nt  Jun 2017)  UL St andar d f or  
Saf et y Gr oundi ng and Bondi ng Equi pment

UL 514A ( 2013;  Repr i nt  Aug 2017)  UL St andar d f or  
Saf et y Met al l i c  Out l et  Boxes

UL 514B ( 2012;  Repr i nt  Nov 2014)  Condui t ,  Tubi ng 
and Cabl e Fi t t i ngs

UL 83 ( 2017)  UL St andar d f or  Saf et y 
Ther mopl ast i c- I nsul at ed Wi r es and Cabl es

UL 864 ( 2014;  Repr i nt  Mar  2018)  UL St andar d f or  
Saf et y Cont r ol  Uni t s and Accessor i es f or  
Fi r e Al ar m Syst ems

UL Fi r e Pr ot  Di r ( 2012)  Fi r e Pr ot ect i on Equi pment  Di r ect or y

1. 2   RELATED REQUI REMENTS

[ Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS]  [ Sect i ons 
33 71 01 OVERHEAD TRANSMI SSI ON AND DI STRI BUTI ON;  33 71 02 UNDERGROUND 
ELECTRI CAL DI STRI BUTI ON;  and 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM]  
[ appl i es]  [ appl y]  t o t hi s sect i on,  wi t h t he addi t i ons and modi f i cat i ons 
speci f i ed her ei n.

1. 3   DEFINITIONS

1. 3. 1   Installer

The i nst al l er  of  t he ext er i or  f i r e al ar m syst em;  ei t her  t he Cont r act or  or  
subcont r act or  pr oposed by t he Cont r act or  t o per f or m t he wor k and wi t h whom 
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t he Cont r act or  has a f i r m cont r act ual  agr eement .

1. 4   SYSTEM DESCRI PTI ON

**************************************************************************
NOTE:   The manuf act ur er  and t ype of  st at i on f i r e 
al ar m syst em shoul d be i ndi cat ed.

**************************************************************************

**************************************************************************
NOTE:   Desi gn and speci f y emer gency l i ght i ng syst em 
wher e r equi r ed.

**************************************************************************

Equi pment ,  mat er i al s,  i nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  
er ect i on,  exami nat i on,  i nspect i on,  and t est i ng shal l  be i n accor dance wi t h [
NFPA 72]  [ and]  [ NFPA 1221] ,  except  as modi f i ed her ei n.   Except  as modi f i ed 
her ei n,  t he ext er i or  f i r e al ar m r epor t i ng and r ecei v i ng syst em shal l  compl y 
wi t h [ NFPA 72 St yl e B f or  i ni t i at i ng c i r cui t s,  St y l e 2 f or  s i gnal i ng 
c i r cui t ]  [ and]  [ NFPA 1221 f or  a [ Type A]  [ Type B]  syst em] .   Desi gn t he 
syst em t o oper at e on di r ect  cur r ent  suppl i ed f r om a r ect i f i er  and st or age 
bat t er i es.   The ext er i or  f i r e al ar m r epor t i ng and r ecei v i ng syst em shal l  
i ncl ude t he f ol l owi ng f eat ur es:

a.   A compl et e,  el ect r i cal l y  super vi sed,  nor mal l y- c l osed ser i es,  coded,  
posi t i ve noni nt er f er i ng t ype of  c i r cui t .

b.   Successi on f eat ur es,  wher eby al ar ms f r om coded boxes [ and t r ansmi t t er s]  
ar e t r ansmi t t ed over  box c i r cui t s  t o [ t he cent r al  f i r e st at i on]  [ f i r e 
al ar m headquar t er s] .

( 1)   Al ar ms t hat  ar e [ manual l y] [ aut omat i cal l y ]  r et r ansmi t t ed t o each 
br anch f i r e st at i on and t o r ecor di ng and soundi ng devi ces i n t he 
system.

( 2)   Regar dl ess of  l ocat i on,  t he f i r st  coded box oper at ed shal l  
t r ansmi t  f our  compl et e r ounds of  code wi t hout  i nt er f er ence f r om 
any ot her  box.

( 3)   Ot her  coded boxes t hat  may have been oper at ed dur i ng t hi s per i od 
and t hat  shal l  t hen t r ansmi t  one at  a t i me as t he c i r cui t  becomes 
avai l abl e unt i l  al l  boxes i n an al ar m condi t i on have compl et ed 
f our  r ounds of  code.

c.   [ _____]  box c i r cui t s t er mi nat i ng i n box c i r cui t  panel s and al ar m panel s 
ar r anged t o aut omat i cal l y  sound and r ecor d al ar ms f r om each box c i r cui t .

The cent r al  [ f i r e st at i on]  [ f i r e al ar m headquar t er s]  wat ch posi t i on shal l  
i ncl ude [ a desk and t abl e, ]  r ecei v i ng consol e wi t h al l  associ at ed swi t ches,  
pr i nt er ,  coupl i ng uni t s,  al ar m gongs,  and ot her  equi pment .

1. 4. 1   Desi gn Requi r ement s

1. 4. 1. 1   Super vi sor y and Al ar m Power  Requi r ement s

Submi t  cal cul at i ons subst ant i at i ng bat t er y capaci t y.   I ncl ude amper e- hour  
r equi r ement s f or  each syst em component  and each panel  component  wi t h t he 
cal cul at i ons.   I ncl ude bat t er y r echar gi ng per i od wi t h t he cal cul at i ons.
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1. 5   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

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 . ] [ f or  i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he 
" G"  desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  
t he Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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:

The f i r e pr ot ect i on engi neer ,  [ _____]  Di v i s i on,  Naval  Faci l i t i es 
Engi neer i ng Command wi l l  r evi ew and appr ove al l  submi t t al s i n t hi s sect i on 
r equi r i ng Gover nment  appr oval .

**************************************************************************
NOTE:   For  pr oj ect s admi ni st er ed by Paci f i c  
Di v i s i on,  NAVFACENGCOM,  use t he submi t t al  par agr aph 
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bel ow i n l i eu of  t he above par agr aph.   Del et e t he 
" G"  af t er  each submi t t al  i t em,  except  under  " SD- 08 
Statement."

**************************************************************************

The Paci f i c  Di v i s i on,  Naval  Faci l i t i es Engi neer  del egat es t he aut hor i t y f or  
r evi ew and appr oval  of  al l  submi t t al s r equi r ed by t hi s sect i on t o t he U. S.   
Regi st er ed Fi r e Pr ot ect i on Engi neer  empl oyed i n t he Qual i t y Cont r ol  ( QC)  
Or gani zat i on,  speci f i ed under  Sect i on 01 45 00. 00 20 QUALI TY CONTROL.  
Submi t  t o t he Paci f i c  Di v i s i on,  Naval  Faci l i t i es Engi neer i ng Command,  Fi r e 
Pr ot ect i on Engi neer  t wo set s of  al l  appr oved submi t t al s and dr awi ngs 
i mmedi at el y af t er  appr oval  but  no l at er  t han 15 wor ki ng days pr i or  t o f i nal  
inspection.

SD- 02 Shop Dr awi ngs

[ Fi r e st at i on;  G[ ,  [ _____] ] ]

[ Fi r e al ar m headquar t er s;  G[ ,  [ _____] ] ]

[ Ext er i or  f i r e al ar m r epor t i ng and r ecei v i ng syst em;  G[ ,  [ _____] ] ]

  Submi t  det ai l  pl an showi ng t he l ocat i on of  f i r e al ar m equi pment  
and devi ces wi t h compl et e poi nt  t o poi nt  wi r i ng di agr ams.   Wi r i ng 
di agr ams shal l  show poi nt s of  connect i on and t er mi nal s t o be used,  
and i nt er i or  wi r i ng di agr ams of  each component .   Cl ear l y and 
compl et el y i ndi cat e t he f unct i on of  t he cont r ol  panel  and devi ces 
connect ed t her et o.   Dr awi ngs shoul d be [ 1189 by 841 mm]  [ 30 by 42 
i nches]  [ _____] .

SD- 03 Pr oduct  Dat a

**************************************************************************
NOTE:   Del et e equi pment  whi ch i s not  appl i cabl e.  
Let t er - desi gnat e,  i n al phabet i cal  or der ,  i t ems 
required.

**************************************************************************

Al ar m r ecei v i ng and decodi ng consol e;  G[ ,  [ _____] ]

Var i abl e code t r ansmi t t er ;  G[ ,  [ _____] ]

Pr i nt er s;  G[ ,  [ _____] ]

Soundi ng Devi ces;  G[ ,  [ _____] ]

Rect i f i er / Char ger ;  G[ ,  [ _____] ]

Bat t er i es;  G[ ,  [ _____] ]

Audi bl e al ar m;  G[ ,  [ _____] ]

Test i ng i nst r ument s;  G[ ,  [ _____] ]

Fi r e al ar m boxes;  G[ ,  [ _____] ]

Pedest al ;  G[ ,  [ _____] ]

Ci r cui t  pr ot ect i on devi ces;  G[ ,  [ _____] ]
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Ti e- l i ne r epeat er ;  G[ ,  [ _____] ]

Wi r es and cabl es;  G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Super vi sor y and al ar m power  r equi r ement s;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Gr ound r esi st ance t est s;  G[ ,  [ _____] ]

Di el ect r i c  st r engt h and i nsul at i on r esi st ance t est s;  G[ ,  [ _____] ]

Power  suppl y t est s;  G[ ,  [ _____] ]

Super vi sor y f eat ur es and t r oubl e al ar m ci r cui t  t est ;  G[ ,  [ _____] ]

Box and t r ansmi t t er  t est s;  G[ ,  [ _____] ]

Si gnal  t r ansmi ssi on and r ecor di ng t est s;  G[ ,  [ _____] ]

Tr oubl e l i ne oper at i on t est s;  G[ ,  [ _____] ]

Fi nal  per f or mance and accept ance t est s;  G[ ,  [ _____] ]

  Af t er  successf ul  compl et i on of  t he f i nal  accept ance t est s,  
submi t  t est  r esul t s i n bookl et  f or m showi ng f i el d t est s per f or med 
wer e i n compl i ance wi t h t he speci f i ed per f or mance cr i t er i a.   I n 
each t est  r epor t ,  i ndi cat e t he f i nal  posi t i on of  cont r ol s.

SD- 07 Cer t i f i cat es

Par t s r el i abi l i t y ;  G[ ,  [ _____] ]

I nst al l er  qual i f i cat i ons;  G[ ,  [ _____] ]

Test  pr ocedur es;  G[ ,  [ _____] ]

I nst al l at i on cer t i f i cat e;  G[ ,  [ _____] ]

I nst al l at i on per sonnel ;  G[ ,  [ _____] ]

Cur r ent  UL l i s t i ngs or  FM appr oval s;  G[ ,  [ _____] ]

SD- 10 Oper at i on and Mai nt enance Dat a

Al ar m r ecei v i ng and decodi ng consol e,  Dat a Package 5;  G[ ,  [ _____] ]

[ Auxi l i ar y t r ansmi t t er ,  Dat a Package 5;  G[ ,  [ _____] ]

] Rect i f i er / Char ger ,  Dat a Package 5;  G[ ,  [ _____] ]

Fi r e al ar m boxes,  Dat a Package 5;  G[ ,  [ _____] ]

Var i abl e code t r ansmi t t er ,  Dat a Package 5;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
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MAI NTENANCE DATA.

SD- 11 Cl oseout  Submi t t al s

Recor d wi r i ng di agr ams;  G[ ,  [ _____] ]

1. 6   QUALI TY ASSURANCE

1. 6. 1   Qualifications

1. 6. 1. 1   I nst al l er  Qual i f i cat i ons

Pr i or  t o i nst al l at i on,  submi t  evi dence i ncl udi ng syst em t ype and desi gn 
showi ng t hat  t he i nst al l er  has successf ul l y  i nst al l ed at  l east  t wo ext er i or  
f i r e r epor t i ng and r ecei v i ng al ar m syst ems conf or mi ng t o t he r equi r ement s 
of  t he NFPA and of  t he same t ype and desi gn speci f i ed her ei n.   I ncl ude t he 
names and l ocat i ons of  t he i nst al l at i ons and wr i t t en cer t i f i cat i on f r om t he 
user s t hat  t he syst ems have per f or med sat i sf act or i l y  f or  a per i od of  not  
l ess t han 18 mont hs.   Ensur e t he i nst al l er  i s  UL cer t i f i ed f or  t he 
i nst al l at i on and t est i ng of  Fi r e Al ar m Syst ems.   Pr ovi de pr oof  of  t hi s 
l i s t i ng.   A l i s t  of  i nst al l er ' s  per sonnel  shal l  be pr ovi ded as par t  of  t he 
submi t t al  package.

1. 6. 1. 2   I nst al l at i on Per sonnel

Submi t  names of  per sonnel  who wi l l  super vi se i nst al l at i on and t est i ng of  
t he syst em,  and who wi l l  f ur ni sh i nst r uct i on t o Gover nment  per sonnel ,  al ong 
wi t h t he manuf act ur er ' s cer t i f i cat i on of  t he qual i f i cat i ons of  t he named 
individuals.

1. 6. 1. 3   Fi r e Al ar m Syst em Techni c i an or  Engi neer

Make i nst al l at i on,  adj ust ment s,  and t est s under  t he super vi s i on of  a 
t echni c i an or  engi neer  r et ai ned by t he Cont r act or  who i s qual i f i ed wi t h at  
l east  2 year s '  exper i ence i n t he i nst al l at i on and oper at i on of  ext er i or  
f i r e al ar m syst ems of  t he t ype speci f i ed.

**************************************************************************
NOTE:   For  pr oj ect s admi ni st er ed by NAVFAC PAC,  
i ncl ude t he f ol l owi ng par agr aph r equi r i ng t he 
mi ni mum qual i f i cat i on of  a NI CET Level - I I I  
t echni c i an f or  pr epar at i on of  al l  f i r e pr ot ect i on 
syst em dr awi ngs.   Del et e f or  pr oj ect s admi ni st er ed 
by NAVFAC ML.   For  pr oj ect s admi ni st er ed by ot her  
EFDs,  consul t  wi t h t he EFD' s Fi r e Pr ot ect i on 
Engi neer  f or  f ur t her  gui dance bef or e usi ng t he 
paragraph.

**************************************************************************

Qual i f i cat i on of  t echni c i an:

I nst al l at i on dr awi ngs,  shop dr awi ngs and as- bui l t  dr awi ngs shal l  be 
pr epar ed by,  or  under  t he super vi s i on of ,  a qual i f i ed t echni c i an.   
Qual i f i ed t echni c i an shal l  be an i ndi v i dual  who i s  exper i enced wi t h t he 
t ypes of  wor ks speci f i ed her ei n,  and i s cer t i f i ed by t he Nat i onal  I nst i t ut e 
f or  Cer t i f i cat i on i n Engi neer i ng Technol ogi es ( NI CET)  as an engi neer i ng 
t echni c i an wi t h mi ni mum Level - I I I  cer t i f i cat i on i n f i r e al ar m syst em 
pr ogr am.   Cont r act or  shal l  submi t  dat a showi ng t he names and cer t i f i cat i on 
of  t he t echni c i an at  or  pr i or  t o submi t t al  of  dr awi ngs.
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1. 6. 2   Modi f i cat i on of  Ref er ences

I n t he NFPA publ i cat i ons r ef er r ed t o her ei n,  t he advi sor y pr ovi s i ons shal l  
be consi der ed 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;  r ef er ence t o t he " aut hor i t y 
havi ng j ur i sdi ct i on"  shal l  be i nt er pr et ed t o mean t he Engi neer i ng Fi el d 
Di v i s i on Fi r e Pr ot ect i on Engi neer .

1. 6. 3   Regul at or y Requi r ement s

Mat er i al s and equi pment  f or  f i r e al ar m ser vi ce shal l  be l i s t ed by 
UL Fi r e Pr ot  Di r  or  appr oved by FM APP GUI DE.   Pr ovi de cur r ent  mat er i al s 
and equi pment  of  one manuf act ur er  r egul ar l y engaged i n pr oduct i on of  such 
equi pment ,  and pr ovi de i t ems t hat  have per f or med sat i sf act or i l y  f or  at  
l east  2 year s pr i or  t o bi d openi ng.

1. 6. 3. 1   I nst al l at i on Cer t i f i cat e

Upon compl et i on of  const r uct i on,  submi t  an i nst al l at i on cer t i f i cat e i ssued 
by a ser vi ce company l i s t ed i n UL Fi r e Pr ot  Di r ,  under  " Pr ot ect i on 
Si gnal i ng Ser vi ces -  Local ,  Auxi l i ar y,  Remot e St at i on Pr opr i et ar y. "

1. 6. 3. 2   UL Li st i ngs/ FM Appr oval s

Submi t  copi es of  cur r ent  UL l i s t i ngs or  FM appr oval s f or  t he syst em i n 
conf i gur at i ons of f er ed,  wi t h copi es of  t he act ual  UL or  FM t est  r esul t s.

1. 6. 4   Par t s Rel i abi l i t y

Cer t i f y  t hat  mat er i al s and equi pment  f ur ni shed ar e i dent i cal  t o i t ems t hat  
have been i n sat i sf act or y use f or  at  l east  t wo year s pr i or  t o bi d openi ng.

1. 6. 5   Test  Pr ocedur es

Submi t  det ai l ed t est  pr ocedur es f or  t he f i r e al ar m syst em 60 [ _____]  
cal endar  days pr i or  t o per f or mi ng syst em t est s.

1. 7   DELI VERY,  STORAGE AND HANDLI NG

St or e and pr ot ect  equi pment  f r om t he weat her ,  humi di t y and t emper at ur e 
var i at i on,  di r t  and dust ,  and ot her  cont ami nant s.

1. 8   [ EXI STI NG CONDI TI ONS

Exi st i ng syst em was manuf act ur ed by [ _____] ,  and new equi pment  shal l  be 
compat i bl e wi t h and not  r educe exi st i ng syst em oper at i ons and r el i abi l i t y . ]

1. 9   MAINTENANCE

1. 9. 1   Speci al  Tool s

Fur ni sh a sui t abl e t est i ng i nst r ument s,  met al  t ool  box and speci al  t ool s 
r equi r ed f or  t he mai nt enance of  t he equi pment  t o t he Cont r act i ng Of f i cer .

1. 9. 2   Spar e Par t s

**************************************************************************
NOTE:   Del et e equi pment  whi ch i s not  appl i cabl e.  
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Let t er - desi gnat e,  i n al phabet i cal  or der ,  i t ems 
required.

**************************************************************************

a.   Thr ee set s of  f uses of  each t ype and si ze;

b.   Fi ve spar e l amps of  each t ype;

c.   Two f i r e al ar m box mechani sms;

d.   Two compl et e pr i nt ed c i r cui t  modul es f or  each r ecor di ng devi ce consol e 
cont r ol  uni t ;

e.   One sui t abl e met al  st or age cabi net  unl ess t he f i r e al ar m cont r ol  
consol e i s sui t abl e;

f .   Fi ve boxes of  cont i nuous f eed pr i nt out  paper ;

g.   Two i nk r i bbons or  car t r i dges f or  t he pr i nt er ;  and

h.   One r ect i f i er / char ger  at  each l ocat i on i ndi cat ed.

1. 9. 3   Recor d Wi r i ng Di agr ams

Submi t  di agr ams pr i or  t o f i nal  t est i ng of  t he syst em.

PART 2   PRODUCTS

2. 1   ALARM RECEI VI NG AND DECODI NG CONSOLE

**************************************************************************
NOTE:   Wher ever  t her e ar e f i ve or  mor e box c i r cui t s,  
a r eser ve r ecor der ,  or  r ecor der s as necessar y,  shal l  
be pr ovi ded at  t he al ar m r ecei v i ng cent er .   One or  
mor e r ecor der s ( dependi ng upon number  of  box 
c i r cui t s and r ecor der  capaci t y)  shal l  be pr ovi ded i n 
each f i r e st at i on whenever  s i gnal s ar e t o be 
t r ansmi t t ed t o f i r e st at i ons ei t her  aut omat i cal l y  or  
manual l y.   Pr ovi de i l l umi nat i on of  consol e wher e 
l i ght i ng i s i nadequat e.

**************************************************************************

Pr ovi de consol e i n t he mai n f i r e al ar m wat ch of f i ce t hat  conf or ms wi t h t he 
appl i cabl e r equi r ement s of  UL 864 and i ncl udes t he f ol l owi ng f eat ur es:

a.   Compl et el y assembl ed,  wi r ed,  and t est ed at  t he f act or y,  and del i ver ed 
r eady f or  i nst al l at i on and oper at i on.

b.   Per f or ms t he r ecei pt ,  pr ocessi ng,  and di spl ay of  al ar ms t r ansmi t t ed by 
t he t r ansmi t t er s speci f i ed her ei n.

c.   A compl et e r ecei v i ng syst em consi st i ng of  a decoder ,  audi o devi ces,  
v i sual  di spl ay,  di gi t al  c l ock,  pr i nt er ,  pr i mar y and emer gency power  
suppl i es,  power  suppl y moni t or s,  memor y devi ce,  and necessar y 
i nt er connect i ng cabl es.

d.   Cabi net  st or age space of  at  l east  t hr ee shel ves unl ess a separ at e met al  
st or age cabi net  wi t h door ,  t umbl er - t ype l ock,  and t wo keys ar e pr ovi ded 
f or  st or age of  r epai r  par t s.
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e.   Power s and super vi ses each i ni t i at i ng c i r cui t  so t hat  a s i gnal  on one 
zone does not  pr event  r ecei pt  of  s i gnal s f r om ot her  zones.

f .   Mount s so t hat  no par t  of  t he encl osi ng cabi net  i s  l ess t han 305 mm 12 
i nches above t he f i ni shed f l oor  nor  mor e t han 1980 mm 78 i nches above 
t he f i ni shed f l oor .   Mount  manual l y oper at ed cont r ol s at  l east  915 mm 3 
f eet  and l ess t han 1525 mm 5 f eet  above t he f i ni shed f l oor .

2. 1. 1   Display

Each consol e shal l  conf or m t o t he f ol l owi ng:

a.   Di spl ay i ncomi ng al ar ms i n al phanumer i c f or mat ,  by means of  a l i ght  
emi t t i ng di ode,  i l l umi nat ed dot  mat r i x,  or  cat hode r ay t ube.

( 1)   I ndi cat e t he i dent i t y wi t h a mi ni mum of  f our  di gi t  0002- 9999,  
t i me,  dat e,  and t ype of  s i gnal  ( al ar m,  t r oubl e)  code number  
assi gned t o t he or i gi nat i ng t r ansmi t t er .

( 2)   I ncl ude a message of  a mi ni mum of  3 l i nes of  20 char act er s each 
f or  each t r ansmi ssi on ( mi ni mum 500 t r ansmi t t er  capaci t y) .  The 
message shal l  be [ pr e- pr ogr ammed i nt o t he memor y as di r ect ed by 
t he Cont r act i ng Of f i cer ]  [ oper at or - pr ogr ammabl e i nt o t he memor y 
t hr ough a keyboar d whi ch shal l  be pr ovi ded] .

b.   I ncl ude a means t o manual l y c l ear  and r eset  t he di spl ay.   I f  t he 
di spl ay i s not  r eset  at  t he t i me addi t i onal  al ar ms ar e r ecei ved,  t he 
addi t i onal  al ar ms shal l  be r et ai ned i n memor y and a di st i nct i ve audi bl e 
or  v i sual  i ndi cat i on gi ven t o t he oper at or  t hat  addi t i onal  al ar ms ar e 
wai t i ng t o be acknowl edged.

( 1)   A mi ni mum of  16 such al ar ms shal l  be r et ai ned f or  di spl ay and 
acknowledgement.

( 2)   Al ar ms shal l  be pr i nt ed i mmedi at el y upon r ecei pt .

2. 1. 2   Memory

Pr ovi de each consol e wi t h a [ pr ogr ammabl e]  memor y capabl e of  r et ai ni ng at  
l east  [ _____]  [ 500]  t r ansmi t t er  codes,  t oget her  wi t h speci f i c  messages,  
t ot al  number  of  zones possi bl e,  and r el at ed i nf or mat i on associ at ed wi t h 
each of  t he [ _____]  [ 500]  t r ansmi t t er s.   I f  memor y i s 
oper at or - pr ogr ammabl e,  r est r i c t  access i nt o t he memor y f or  t he pur pose of  
maki ng addi t i ons or  del et i ons by t he use of  a key swi t ch or  access code t o 
pr event  unaut hor i zed changes.   Memor y shal l  not  be l ost  i n t he event  of  a 
t ot al  l oss of  pr i mar y and emer gency power  suppl i es.

2. 1. 3   Di gi t al  Cl ock

Each consol e shal l  i ncor por at e an el ect r oni c di gi t al  c l ock.   Cl ock shal l  
di spl ay t he cur r ent  t i me expr essed i n 24- hour  t i me and dat e ( day and mont h)  
and shal l  t r ansmi t  t o each i nt er connect ed pr i nt er  t he t i me and dat e t hat  
s i gnal s ar e r ecei ved.   Pr ovi de manual  means of  r eset t i ng t he c l ock.

2. 1. 4   Printers

Pr ovi de pr i nt er s of  hi gh speed,  comput er  compat i bl e,  l ow noi se desi gn,  
capabl e of  pr i nt i ng i ncomi ng messages wi t h no messages bei ng l ost .   Upon 
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r ecept i on of  an al ar m,  each pr i nt er  shal l  pr i nt  on paper  t he r equi r ed 
v i sual l y di spl ayed dat a,  i ncl udi ng t he dat e and t i me r ecei ved.   Pr ovi de 
st andar d s i ze paper  f or  r ecor di ng messages,  commer ci al l y  avai l abl e f r om 
t hr ee or  mor e manuf act ur er s,  usabl e on a comput er  pr i nt er  or  addi ng 
machi ne,  and cont i nuous f eed.   I ncl ude paper  t ake- up devi ces f or  st or i ng 
pr i nt out s.   Pr i nt  al ar ms i n a manner  t o make t hem r eadi l y di st i ngui shabl e 
f r om acknowl edgement s and r out i ne messages,  by use of  a di f f er ent  col or ,  
t ypef ace,  t ype s i ze,  or  ot her  di st i ngui shabl e means.

2. 1. 5   Audi bl e Tr oubl e and Al ar m Devi ces

The audi bl e al ar m devi ce used t o i ndi cat e t he r ecei pt  of  al ar ms shal l  
pr oduce a sound di st i nct  f r om ot her  audi bl e t r oubl e s i gnal s.   The devi ce 
shal l  be i nt er nal l y mount ed i n t he consol e,  and act i vat ed upon r ecei pt  of  
an al ar m.   The audi bl e sounds used t o i ndi cat e t r oubl e messages,  shal l  be 
separ at e and di st i nct  f r om t he sound used t o denot e r ecei pt  of  al ar m 
messages.

2. 1. 6   Power  Suppl y

Pr ovi de 120- vol t ,  60 Hz ac pr i mar y power  f or  each consol e.   Suppl y 
emer gency backup power  by bat t er i es capabl e of  power i ng t he syst em f or  a 
mi ni mum of  24 hour s.   Obt ai n t he 120- vol t ,  60 Hz ac power  suppl y f or  each 
consol e [ t hr ough a s i ngl e connect i on i nt o t he l i ne s i de of  t he bui l di ng' s 
r egul ar  ac ser vi ce c i r cui t ]  [ f r om t he bui l di ng emer gency ser vi ce c i r cui t  as 
shown]  t hr ough a l ockabl e f used di sconnect  swi t ch.   Pr ovi de a separ at e 
di sconnect  swi t ch f or  each consol e.

2. 1. 7   Emer gency Power

Suppl y emer gency power  by [ l ead aci d]  [ _____]  t ype bat t er i es havi ng pl ast i c 
cases and expl osi on- pr oof  vent s.   Pr ovi de bat t er i es of  suf f i c i ent  capaci t y 
t o oper at e f unct i ons of  t he consol e f or  no l ess t han 24 cont i nuous hour s,  
i n t he event  of  l oss of  ac power .   Fol l owi ng 24 cont i nuous hour s of  
oper at i on by bat t er i es,  bat t er i es shal l  have ampl e capaci t y t o oper at e al l  
component s of  t he syst em,  i ncl udi ng al ar m si gnal i ng devi ces i n t he t ot al  
al ar m mode f or  a per i od of  10 mi nut es.   Si ze bat t er i es t o del i ver  50 
per cent  mor e amper e/ hour  t han r equi r ed f or  t he cal cul at ed capaci t i es.  Mount  
bat t er i es on r acks desi gned f or  mount i ng bat t er i es.   Pr ovi de a t er mi nat i on 
cabi net  as par t  of  t he r equi r ed r ack.   Locat e bat t er y r acks wher e shown.

2. 1. 7. 1   Emer gency Power  Swi t chover

I n t he event  of  l oss of  nor mal  ac power ,  pr ovi de aut omat i c t r ansf er  t o t he 
emer gency power  mode,  wi t hout  i nt er r upt i on or  l oss of  consol e memor y.   When 
ac power  i s r est or ed,  pr ovi de aut omat i c t r ansf er  back t o nor mal  mode.

2. 1. 7. 2   Consol e Bat t er y Char ger

Each sel f - r egul at i ng char ger  shal l  have t he capaci t y t o compl et el y r echar ge 
i t s associ at ed bat t er i es f r om f ul l  di schar ge wi t hi n 24 hour s wi t h t he 
consol e f ul l y  oper at i onal  on pr i mar y ac power .   The consol e shal l  r emai n 
oper at i onal  on ac power  wi t h t he bat t er i es r emoved.

2. 1. 8   Consol e Super vi s i on

The super vi sor y cont r ol s shal l  pr ovi de const ant  super vi s i on of  t he 
oper at i ng condi t i on of  t he consol e.   Pr ovi de i ndi v i dual  i ndi cat or s f or  each 
maj or  component ,  and pr oduce an audi bl e s i gnal  i n t he event  of  f ai l ur e of  a 
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maj or  component .   Pr ovi de an audi bl e s i gnal  di st i nct l y di f f er ent  f r om t he 
s i gnal  used t o annunci at e al ar ms.   Pr ovi de a swi t ch t o s i l ence t he audi bl e 
t r oubl e s i gnal .   Pr ovi de separ at e al ar m t r oubl e l amps f or  each zone al ar m 
i ni t i at i ng c i r cui t ,  l ocat ed on ext er i or  of  cabi net  door  or  v i s i bl e t hr ough 
t he door .   Pr ovi de a sui t abl e means f or  t est i ng t he cont r ol  panel  met er  or  
l amp vi sual  i ndi cat i ng devi ces.

2. 1. 9   Ti e- Li ne Repeat er

**************************************************************************
NOTE:   Ti e- l i ne r epeat er s ar e r equi r ed onl y wher e 
s i gnal s ar e t o be r epeat ed or  r et r ansmi t t ed t o ot her  
f i r e st at i ons.   Wher e Type A cent r al  syst em i s 
pr ovi ded,  a one- way r epeat er  i s  r equi r ed.   Type B 
syst ems r equi r e a t wo- way r epeat er .

**************************************************************************

Pr ovi de a [ one- way]  [ t wo- way]  t i e- l i ne r epeat er  wi t h t he cont r ol  uni t .

2. 1. 10   Var i abl e Code Tr ansmi t t er

**************************************************************************
NOTE:   Thi s devi ce i s r equi r ed i n onl y Type A 
syst ems wher e a t el egr aphi c ( coded)  c i r cui t  i s  one 
of  t he t wo di spat ch c i r cui t s r equi r ed by NFPA 1221,  
but  may be pr ovi ded on Type B syst ems.   Wher ever  
mor e t han f i ve c i r cui t s ar e pr ovi ded on a Type A 
syst em a r eser ve var i abl e code t r ansmi t t er  shal l  
al so be pr ovi ded.

**************************************************************************

Pr ovi de f or  t r ansmi t t i ng a manual l y sel ect ed code t o f i r e st at i ons f r om 
al ar m r ecei v i ng headquar t er s.   Pr ovi de a moment ar y- cont act  " St ar t "  push 
but t on on t he f ace of  t he t r ansmi t t er  t o set  t he t r ansmi t t er  i nt o 
oper at i on.   Pr ovi de a separ at e push but t on " Rest or e"  swi t ch t o per mi t  t he 
oper at or  t o i nst ant l y c l ear  t he t r ansmi t t er  f or  anot her  al ar m and t o 
r est or e al l  numer i cal  sel ect or s t o t he unset  posi t i on.   Pr ovi de t r ansmi t t er  
capabl e of  t he f ol l owi ng:

a.   Bei ng set  t o t r ansmi t  any combi nat i on of  codes up t o and i ncl udi ng 
9-9-9-9.

b.   Tr ansmi t t i ng f r om one t o f our  compl et e r ounds of  t he sel ect ed code 
number.

c.   Tr ansmi t t i ng s i gnal  at  r at es var yi ng f r om 1/ 4 second t o 3 1/ 4 second 
impulses.

2. 2   AUDI BLE ALARM

**************************************************************************
NOTE:   Pr ovi de a r emot e t r oubl e devi ce when t he 
cont r ol  panel  i s  l ocat ed i n an ar ea wher e t he 
cont r ol  panel  i nt egr al  t r oubl e s i gnal  nor mal l y 
cannot  be hear d.

**************************************************************************

Pr ovi de an audi bl e al ar m devi ce ar r anged t o sound whenever  an abnor mal  
condi t i on exi st s,  such as box or  al ar m ci r cui t  t r oubl e,  l ow bat t er y 
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vol t age,  or  l ow super vi sor y cur r ent .   Pr ovi de di st i nct i ve t r oubl e 
i ndi cat i on f or  each t ype of  t r oubl e condi t i on and an audi bl e al ar m 
si l enci ng swi t ch.   Oper at i on of  t he s i l enci ng swi t ch shal l  not  del et e t he 
act i vat ed t r oubl e i ndi cat or .   Wi t h t he swi t ch i n t he " s i l ence"  posi t i on,  
t he audi bl e s i gnal  shal l  r e- sound when t he t r oubl e condi t i on i s cor r ect ed.  
The cont r ol  uni t  shal l  aut omat i cal l y  pr event  i nt er f er ence bet ween c i r cui t s 
t o t he same degr ee as t he noni nt er f er ence f eat ur e bet ween boxes on t he same 
ci r cui t .   Mount  uni t  i n a compact  [ f r ee- st andi ng f l oor ]  [ desk- t op]  cabi net .  
Pr ovi de vol t met er s and mi l l i met er s on t he f ace of  each uni t .   Pr ovi de a 
r i gi d pl ast i c or  met al  i dent i f i cat i on s i gn whi ch r eads " Fi r e Al ar m Syst em 
Tr oubl e"  at  t he devi ce.

2. 3   SOUNDI NG DEVI CES

**************************************************************************
NOTE:   I n a Type B syst em a s i ngl e gong l ocat ed i n 
t he al ar m r ecei v i ng cent er  i s  per mi t t ed as a common 
soundi ng devi ce f or  mor e t han one ci r cui t .   I n a 
Type A syst em a separ at e soundi ng devi ce shal l  be 
pr ovi ded on each box c i r cui t  and shal l  be i nst al l ed 
at  t he same l ocat i on as t he r ecor di ng devi ce f or  
t hat  c i r cui t .

**************************************************************************

Pr ovi de a 255 mm 10 i nch di amet er  s i ngl e- st r oke [ el ect r i c ]  [ mechani cal ]  
oper at ed gong at  l ocat i ons i ndi cat ed.   Connect  gong t o t he cont r ol  uni t  so 
t hat  gong sounds t he code of  each oper at ed f i r e al ar m box.

2. 4   CI RCUI T PROTECTI ON DEVI CES

**************************************************************************
NOTE:   The one- hal f  amper e pr ot ect i on on t i e- l i ne 
c i r cui t s shal l  be omi t t ed at  al l  s t at i ons ot her  t han 
t he al ar m cont r ol  cent er .

**************************************************************************

Pr ot ect  box c i r cui t  and t i e- l i ne conduct or s ent er i ng t he al ar m cont r ol  
cent er  by t he f ol l owi ng devi ces,  i n t he or der  named,  st ar t i ng f r om t he 
ext er i or  c i r cui t .   Pr ovi de l i ght ni ng ar r est er s at  l ocat i ons on t he syst em 
[ as r equi r ed by NFPA 1221. ]   [ and as i ndi cat ed. ]

a.   A f use r at ed at  7 amper es and not  l ess t han 2000 vol t s.

b.   A l i ght ni ng ar r est or .

c.   A f use,  or  c i r cui t  br eaker ,  r at ed at  one- hal f  amper e,  f ast - bl ow f or  
sol i d st at e c i r cui t s.

2. 5   STANDARD FI RE ALARM BOXES

Connect  manual  st at i ons i nt o al ar m i ni t i at i ng c i r cui t .   Pr ovi de coded,  
posi t i ve,  noni nt er f er i ng t ype wi t h successi on f eat ur es.   Pr ovi de boxes 
capabl e of  t r ansmi t t i ng t hr ough gr ound i n t he event  of  a s i ngl e open i n t he 
c i r cui t .   Pr ovi de pr e- wound,  open- door - pul l - l ever  t ype boxes t hat  conf or m 
t o appl i cabl e r equi r ement s of  UL 38.   The house mechani sm shal l  be i n a 
weat her pr oof  cot t age- shel l  t ype of  housi ng wi t h met al l i c  br onze or  
ni ckel - al l oy or  r i gi d pl ast i c code number  pl at e mount ed on t he ext er i or  
f ace of  t he cot t age shel l .   St at i ons r equi r i ng br eaki ng of  gl ass or  pl ast i c 
panel s f or  oper at i on ar e not  accept abl e;  however ,  st at i ons empl oyi ng gl ass 
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r ods ar e accept abl e.   Gr avi t y or  mer cur y swi t ches ar e not  accept abl e.  
Fi ni sh t he housi ng i n gl oss [ r ed]  [ yel l ow]  enamel  wi t h a r ef l ect i ve,  hi ghl y 
v i s i bl e l abel  i mpr i nt ed wi t h t he wor d " FI RE"  i n mi ni mum 50 mm 2 i nch bl ock 
char act er s on bot h s i des of  t he box.   Code wheel  shal l  be met al l i c  [ or  
nyl on der i vat i ve]  and code shal l  be as devel oped by t he codi ng pl an f or  t he 
code wheel  l ocat i on.   Oper at i on of  t he act uat i ng pul l  l ever  shal l  cause t he 
box t o t r ansmi t  4 compl et e r ound gr oups of  code t o al l  gongs,  r ecor der s,  
and ot her  devi ces on t he c i r cui t  t o whi ch t he pul l  l ever  i s  connect ed.  
Dr i v i ng spr i ngs shal l  have t he capabi l i t y  t o t r ansmi t  not  l ess t han 8 
compl et e 4- r ound gr oups of  code bef or e bei ng r ewound.   Desi gn boxes f or  
oper at i on on 100 mi l l i amper es dc,  but  wi t h capabi l i t y  of  f ul l  oper at i on at  
70 mi l l i amper es and up t o 120 mi l l i amper es.   Box mechani sm shal l  be capabl e 
of  t r ansmi t t i ng s i gnal s at  var yi ng r at es of  speed r angi ng f r om el ect r i cal  
i mpul ses at  3 1/ 4 second i nt er val s t o 1/ 4 second i nt er val s and shal l  be 
f i el d adj ust abl e t o any speed wi t hi n t hi s r ange.   Equi p each box wi t h 
manual  s i gnal i ng key,  s i l ent  t est  devi ce,  and box shunt  devi ce.

2. 5. 1   Mast er  Fi r e Al ar m Boxes

Pr ovi de t ype i dent i cal  t o st andar d boxes except  t hat ,  i n addi t i on,  equi p 
each mast er  box wi t h a [ shunt ]  [ l ocal - ener gy]  t ype auxi l i ar y t r i ppi ng coi l  
f or  connect i on t o bui l di ng pr ot ect i ve or  al ar m syst em devi ces.

2. 5. 2   Fi r e Al ar m Box Mount i ng

Pr ovi de [ wal l ]  [ pol e]  [ or ]  [ pedest al ]  mount i ng [ as i ndi cat ed]  wi t h box 
cent er  1525 mm 5 f eet  above gr ade.   Mount i ng bol t s ,  br acket s,  f ast eni ngs,  
and condui t  shal l  be copper - al l oy,  cadmi um,  or  z i nc- coat ed st eel .   Pr ovi de 
a r uby- gl obe mar ker  l amp i n a weat her pr oof  gasket ed cast  al umi num housi ng 
at  each f i r e al ar m box.   Locat e mar ker  l amp housi ng above t he box,  and 
ar r anged so t hat  moi st ur e cannot  col l ect  at  t he j unct i on of  gl obe and 
f i x t ur e.   Mar ker  l amp shal l  be a 130 vol t ,  25 wat t ,  ext ended ser vi ce l amp.  
Pr ovi de z i nc- coat ed st eel  pedest al  and f i ni shed i n at  l east  t wo coat s of  
r ed enamel .   Pedest al  shal l  i ncl ude box mount i ng assembl y,  t er mi nal  st r i p,  
and t er mi nal  st r i p access door .

2. 5. 3   Fi r e Al ar m Box Gr oundi ng

Pr ovi de connect i on f r om t he gr oundi ng t er mi nal  connect i on of  t he box t o 
ei t her  a dr i ven gr ound r od or  a bur i ed,  met al l i c  wat er  pi pe.   Resi st ance t o 
gr ound shal l  not  exceed 5 ohms.   Do not  consi der  t he gr ounded neut r al  
connect i on of  a t hr ee- phase or  s i ngl e- phase power  suppl y as an adequat e 
gr ound f or  t he f i r e al ar m box gr ound.

[ 2. 5. 4   Auxi l i ar y Tr ansmi t t er

Conf i gur e auxi l i ar y t r ansmi t t er  f or  aut omat i c act uat i on t hr ough auxi l i ar y 
connect i ons t o l ocal  pr ot ect i ve s i gnal i ng syst ems [ and i ni t i at i ng devi ces] .  
Auxi l i ar y t r ansmi t t er s shal l  compl y wi t h t he par agr aph ent i t l ed " Mast er  
Fi r e Al ar m Boxes"  but  ar e not  f i t t ed wi t h a pul l  l ever  [ and may be housed 
i n noncot t age- shel l s t ype encl osur es] .

] 2. 6   OVERVOLTAGE AND SURGE PROTECTI ON

2. 6. 1   Power  Li ne Sur ge Pr ot ect i on

Pr ot ect  equi pment  connect ed t o ac c i r cui t s f r om power  l i ne sur ges.  
Equi pment  shal l  meet  r equi r ement s of  I EEE C62. 41. 1 and I EEE C62. 41. 2.   Do 
not  use f uses f or  sur ge pr ot ect i on.
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2. 6. 2   Communi cat i ons Li nk Sur ge Pr ot ect i on

Pr ot ect  communi cat i ons equi pment  agai nst  sur ges i nduced on communi cat i ons 
l i nks.   I nst al l  sur ge pr ot ect i on c i r cui t s at  each end of  cabl es and 
conduct or s,  except  f i ber  opt i cs,  whi ch ser ve as communi cat i ons l i nks,  t o 
meet  t he f ol l owi ng t wo wavef or ms:

a.   A 10 mi cr osecond by 1000 mi cr osecond wavef or m wi t h a peak vol t age of  
1500 vol t s and a peak cur r ent  of  60 amper es.

b.   An 8 mi cr osecond by 20 mi cr osecond wavef or m wi t h a peak vol t age of  1000 
vol t s and a peak cur r ent  of  500 amper es.   Pr ovi de pr ot ect i on at  t he 
equi pment .   I nst al l  addi t i onal  t r i pl e el ect r ode gas sur ge pr ot ect or s,  
r at ed f or  t he appl i cat i ons,  on each wi r el i ne c i r cui t  wi t hi n t hr ee f eet  
of  t he bui l di ng ent r ance.   Do not  use f uses f or  sur ge pr ot ect i on.

2. 6. 3   Sensor  Wi r i ng Sur ge Pr ot ect i on

Pr ot ect  di gi t al  and anal og i nput s and out put s agai nst  sur ges i nduced by 
sensor  wi r i ng i nst al l ed out door s and as shown.   Test  i nput s and out put s 
wi t h t he f ol l owi ng t wo wavef or ms:

a.   A 10 mi cr osecond by 1000 mi cr osecond wavef or m wi t h a peak vol t age of  
1500 vol t s and a peak cur r ent  of  60 amper es.

b.   An 8 mi cr osecond by 20 mi cr osecond wave f or m wi t h a peak vol t age of  
1000 vol t s and a peak cur r ent  of  500 amper es.   Do not  use f uses f or  
sur ge pr ot ect i on.

2. 7   FI RE ALARM SYSTEM POWER SUPPLY

Pr ovi de dc power  suppl y consi st i ng of  r ect i f i er / bat t er y char ger ,  bat t er y 
power  suppl y,  necessar y t r ansf or mer s,  and i nver t er s,  i n t he cent r al  al ar m 
r ecei v i ng l ocat i on [ and i n each f i r e st at i on]  as i ndi cat ed.   Pr ovi de t wo 
sour ces of  el ect r i cal  power  f or  each box c i r cui t ,  [ di spat ch c i r cui t , ]  and 
al ar m t r ansmi t t i ng or  r ecei v i ng devi ce,  i ncl udi ng f i r e st at i on equi pment  
r equi r i ng l ocal  power  f or  oper at i on.   Power  suppl y shal l  conf or m t o [
NFPA 1221 f or  For m 4A]  [ NFPA 72 f or  pr i mar y and secondar y power  suppl i es 
f or  Cent r al  Super vi s i ng St at i on] .

2. 7. 1   AC Power

Obt ai n power  f r om t he l i ne s i de of  t he mai n el ect r i cal  ser vi ce t o each 
bui l di ng.   At  t he l ocat i on i ndi cat ed,  pr ovi de a c i r cui t  di sconnect i ng means 
i n a l ocked cabi net  wi t h t he f unct i on c l ear l y and per manent l y i dent i f i ed.  
Pr ovi de c i r cui t  pr ot ect i on i n each ungr ounded conduct or  l ocat ed i n a l ocked 
cabi net  i mmedi at el y adj acent  t o t he poi nt  of  connect i on t o l i ght  and power  
conductors.

2. 7. 2   Rectifier/Charger

Suppl y each r ect i f i er / char ger  t hr ough an i sol at i ng t r ansf or mer  t aki ng 
ener gy f r om a c i r cui t  not  exceedi ng 240 vol t s.   Rect i f i er / char ger  l eads 
shal l  f use at  not  l ess t han one amper e and at  not  mor e t han 200 per cent  of  
t he maxi mum connect ed l oad.   Rect i f i er / char ger  shal l  be a f ul l y  aut omat i c,  
var i abl e r at e,  f i l t er ed bat t er y char ger  capabl e of  pr ovi di ng 150 per cent  of  
t he connect ed bat t er y l oad.   Adj ust  char ger  i n accor dance wi t h t he bat t er y 
manuf act ur er ' s r ecommendat i ons t o pr ovi de f ul l  " f l oat "  vol t age t o 
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compensat e f or  t he l oad and mai nt ai n t he bat t er i es at  f ul l  vol t age.  Char ger  
shal l  be pr oper l y f used and shal l  i ncor por at e a dc vol t met er  and dc 
ammet er .   [ Pr ovi de a manual  hi gh- r at e- of - char ge swi t ch t oget her  wi t h a r ed 
pi l ot  l i ght  t o i ndi cat e when bat t er i es have been manual l y pl aced on hi gh 
char gi ng r at e. ]

2. 7. 3   Batteries

**************************************************************************
NOTE:   Ni ckel - cadmi um bat t er i es shoul d not  be 
speci f i ed over  l ead- cal c i um t ype unl ess some unusual  
envi r onment al  or  oper at i onal  condi t i on war r ant s t he 
addi t i onal  cost  of  ni ckel - cadmi um.   For  nor mal  
i nst al l at i ons,  bat t er y sel ect i on may be l ef t  as a 
cont r act or ' s opt i on.   Ensur e bat t er y r oom or  
l ocat i on has adequat e vent i l at i on t o keep hydr ogen 
concent r at i ons bel ow 3 per cent .

**************************************************************************

Pr ovi de [ seal ed, ]  wet - cel l ,  [ l ead- aci d ( l ead ant i mony) ]  [ or ]  [ l ead- cal c i um]  
t ype,  adequat e t o pr ovi de each t r ansmi t t er  wi t h a mi ni mum of  24- hour  
st andby capaci t y .   Mount  bat t er i es [ on r acks]  [ i n cabi net s]  desi gned f or  
mount i ng bat t er i es.   Pr ovi de r el i abl e separ at i on bet ween cel l s and f r om 
gr ound.   Connect  bat t er i es t o " f l oat "  on t he ext er i or  f i r e al ar m r epor t i ng 
and r ecei v i ng syst em ci r cui t s.

2. 7. 4   El ect r oni c I nver t er s

**************************************************************************
NOTE:   Ni ckel - cadmi um bat t er i es shoul d not  be 
speci f i ed over  l ead- cal c i um t ype unl ess some unusual  
envi r onment al  or  oper at i onal  condi t i on war r ant s t he 
addi t i onal  cost  of  ni ckel - cadmi um.   For  nor mal  
i nst al l at i ons,  bat t er y sel ect i on may be l ef t  as a 
cont r act or ' s opt i on.   Ensur e bat t er y r oom or  
l ocat i on has adequat e vent i l at i on t o keep hydr ogen 
concent r at i ons bel ow 3 per cent .

**************************************************************************

Pr ovi de uni t s capabl e of  115- vol t  60- Hz ac out put  i n al ar m r ecei v i ng 
headquar t er s [ and i n each f i r e st at i on]  f or  oper at i ng al ar m r ecei v i ng,  
al ar m t r ansmi t t i ng,  r ecor di ng and si gnal i ng devi ces,  or  component s 
r equi r i ng 115 Vac.   I nver t er s shal l  be bat t er y power ed and ar r anged t o 
oper at e aut omat i cal l y  i n t he event  of  l oss of  nor mal  ac power .   Pr ovi de 
bat t er y power  suppl y f r om ei t her  t he mai n al ar m syst em st andby bat t er y or  
f r om separ at e [ seal ed, ]  wet - cel l ,  [ l ead- aci d ( l ead ant i mony) ]  [ or ]  
[ l ead- cal c i um]  bat t er i es and char ger .   Pr ovi de bat t er y power  suppl y t o 
sust ai n t he connect ed devi ces under  nor mal  oper at i ng l oad f or  a mi ni mum of  
24 hour s.   I f  suppl i ed f r om t he mai n al ar m syst em,  pr ovi de al ar m syst em 
bat t er i es t o sust ai n connect ed l oads f or  t he f ul l  24- hour  per i od.

2. 7. 5   Transformers

**************************************************************************
NOTE:   Det ai l  t r ansf or mer s on dr awi ngs.

**************************************************************************

Pr ovi de i sol at i on and st ep- down t r ansf or mer s f or  pr oper  oper at i on of  t he 
var i ous component s of  t he syst em.
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2. 8   WIRING

Pr ovi de col or  coded wi r es and cabl es.

2. 8. 1   Wi r i ng Wi t hi n Bui l di ngs

**************************************************************************
NOTE:   Type THW i nsul at i on can onl y be obt ai ned i n 
l ar ge quant i t y.   Use of  t hi s t ype i nsul at i on i s not  
r ecommended f or  smal l  pr oj ect s.

**************************************************************************

Pr ovi de i n condui t  or  el ect r i cal  met al l i c  t ubi ng,  except  wi r i ng wi t hi n 
cabi net s and ot her  component s of  t he syst em.   Wi r i ng f or  120- vol t  c i r cui t s 
shal l  be not  l ess t han No.  [ 12]  [ _____]  AWG.   Wi r i ng shal l  compl y wi t h 
NFPA 70 and NFPA 1221.   Conduct or s shal l  be copper ,  Type [ THW]  or  [ THWN]  
conf or mi ng t o UL 83.   Col or  code conduct or s.   Di st i nct l y col or  code 
conduct or s used f or  t he same f unct i ons.   Use t wo di f f er ent  col or  codes f or  
each al ar m ci r cui t ;  one f or  each l oop.   Wi r i ng col or  code shal l  r emai n 
uni f or m t hr oughout  t he c i r cui t .

2. 8. 2   Cabl es f or  Fi r e Al ar m Ser vi ce

**************************************************************************
NOTE:   Whenever  cabl es ent er  t he f i r e st at i on or  
f i r e al ar m headquar t er s or  emer ge f r om di r ect  bur i al  
or  under gr ound duct  l ocat i ons and cont i nue 
abovegr ound as aer i al  messenger  cabl es or  open wi r e 
aer i al  l oops t hey shal l  be pr ot ect ed by l i ght ni ng 
ar r est er s.   These must  be i ndi cat ed on t he dr awi ngs.

**************************************************************************

2. 8. 2. 1   Under gr ound Cabl es

Cabl es [ pr ovi ded i n duct - and- manhol e syst ems]  [ bur i ed di r ect l y i n ear t h]  
shal l  be i n accor dance wi t h Sect i ons 31 00 00 EARTHWORK and 33 71 02 
UNDERGROUND ELECTRI CAL DI STRI BUTI ON.  Concr et e wor k f or  under gr ound 
di st r i but i on syst em and appur t enances shal l  be i n accor dance wi t h Sect i ons [
03 30 00 CAST- I N- PLACE CONCRETE]  [ 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON] .   Power  wi r i ng shal l  be copper  Type USE conduct or s not  l ess 
t han No.  [ _____]  AWG i n s i ze conf or mi ng t o NFPA 70.  Ext er i or  f i r e al ar m 
r epor t i ng and r ecei v i ng syst em cabl e shal l  consi st  of  i ndi v i dual l y 
i nsul at ed conduct or s and doubl e pol yet hyl ene out er  j acket  [ and copper  t ape 
shi el d bet ween j acket s f or  di r ect  bur i al ]  not  l ess t han No.  [ _____]  AWG i n 
s i ze.   Wi r es and cabl es shal l  be one pi ece wi t hout  spl i ces bet ween 
connect i ons except  wher e t he di st ance exceeds t he l engt hs i n whi ch cabl e i s 
manuf act ur ed.   Make spl i ces onl y i n manhol es,  handhol es,  or  ot her  pr ot ect ed 
and accessi bl e space.

2. 8. 2. 2   Cabl es Pr ovi ded i n an Ext er i or  Over head Syst em

Cabl es shal l  be i n accor dance wi t h Sect i on 33 71 01 OVERHEAD TRANSMI SSI ON 
AND DI STRI BUTI ON.   Cabl es shal l  be copper  not  l ess t han No.  [ _____]  AWG i n 
s i ze and shal l  conf or m t o NEMA WC 3 or  NEMA WC 70 or  
ANSI / NEMA WC 71/ I CEA S- 96- 659.   Cabl es shal l  be i n one pi ece wi t hout  
spl i ces bet ween connect i ons except  wher e t he di st ance exceeds t he l engt hs 
i n whi ch t he cabl e i s manuf act ur ed.   Suppor t  cabl es f r om copper - encased 
st eel  or  gal vani zed messenger  wi r e or  st r and by a cont i nuous spi r al l y  
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wr apped l ashi ng wi r e of  copper - encased st eel ,  gal vani zed st eel ,  or  
st ai nl ess st eel .   Messenger  wi r e or  st r and shal l  conf or m t o I MSA 32,  [ 30]  
[ 40]  per cent  conduct i v i t y or  ASTM A475,  Si emens- Mar t i n Ut i l i t i es or  HI GH 
St r engt h wi t h Cl ass A or  B gal vani z i ng.

2. 8. 2. 3   I dent i f i cat i on Sl abs ( Mar ker s)

Pr ovi de mar ker s i n accor dance wi t h Sect i on 33 71 02 UNDERGROUND ELECTRI CAL 
DI STRI BUTI ON,  and pr ovi de at  each change of  di r ect i on of  cabl e,  over  t he 
ends of  duct s or  condui t s t hat  ar e pr ovi ded under  paved ar eas and r oadways,  
and over  each spl i ce.

2. 8. 3   Wi r e Mar ker s

Pr ovi de mar ker s at  bot h ends of  each wi r e connect ed t o t he cont r ol  boar d.  
Pr ovi de t aped- band t ype mar ker s,  of  per manent  mat er i al ,  per manent l y  st amped 
wi t h t he pr oper  i dent i f i cat i on.   The t aped band shal l  be whi t e and t he 
mar ki ngs bl ack i n col or  so t hat  t he i dent i f i cat i on can be easi l y r ead.  
At t ach t he mar ker s t o t he wi r es i n a manner  t hat  wi l l  not  per mi t  acci dent al  
detachment.

2. 9   CONDUIT

2. 9. 1   Ri gi d St eel  Condui t  Zi nc- Coat ed

ANSI  C80. 1.

2. 9. 2   I nt er medi at e Met al  Condui t  ( I MC)

UL 1242,  z i nc- coat ed st eel  onl y.

2. 9. 3   El ect r i cal  Met al l i c  Tubi ng ( EMT)

ANSI  C80. 3.

2. 10   OUTLET BOXES

UL 514A,  z i nc- coat ed st eel .

2. 11   FI TTI NGS FOR CONDUI T AND OUTLET BOXES

UL 514B,  z i nc- coat ed st eel .

2. 12   GROUND RODS

Rods shal l  be t he sect i onal  t ype,  copper - encased st eel ,  wi t h a mi ni mum 
di amet er  of  19 mm 3/ 4 i nch and a mi ni mum l engt h of  3045 mm 10 f eet .   The 
r ods shal l  have a har d,  c l ean,  smoot h,  cont i nuous copper  sur f ace,  and t he 
pr opor t i on of  copper  shal l  be uni f or m t hr oughout  t he l engt h of  t he r od.   
Copper  shal l  have a mi ni mum wal l  t hi ckness of  0. 33 mm 0. 013 i nch at  any 
poi nt  on t he r od.   Rods shal l  compl y wi t h t he UL 467 r equi r ement s.

2. 13   KEYS AND LOCKS

Key l ocks al i ke.   Fur ni sh t ags wi t h st amped i dent i f i cat i on number  f or  keys 
and l ocks.

SECTI ON 28 31 73. 00 20  Page 23



2. 14   NAMEPLATES

Secur el y at t ach t o each maj or  component  of  equi pment  a noncor r osi ve and 
nonheat  sensi t i ve pl at e i ndi cat i ng t he manuf act ur er ' s name,  addr ess,  t ype 
or  st y l e,  vol t age and cur r ent  and cur r ent  r at i ng,  and cat al og number .

2. 15   PAINTING

Fact or y pai nt  swi t ch boxes,  f i r e al ar m boxes,  t r ansmi t t er s,  and gongs wi t h 
a pr i mi ng coat  and not  l ess t han t wo coat s of  a har d,  dur abl e weat her pr oof  
enamel .   The f i ni sh col or  shal l  be [ r ed]  [ _____]  gl oss.   Tr eat  and pai nt  
cont r ol  boar ds i n accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce.  
St eel  pedest al s and ot her  ext er i or  wor k shal l  have a sui t abl e pr i mi ng coat  
and not  l ess t han t wo coat s of  appr oved enamel  wi t h f i ni sh col or  as 
sel ect ed by t he Cont r act i ng Of f i cer .   Repai nt  pai nt ed sur f aces damaged 
dur i ng i nst al l at i on of  t he ext er i or  f i r e al ar m r epor t i ng and r ecei v i ng 
syst em wi t h col or  t o mat ch exi st i ng pai nt .

PART 3   EXECUTI ON

3. 1   INSTALLATION

I nst al l  t he ext er i or  f i r e al ar m r epor t i ng and r ecei v i ng syst em i n 
accor dance wi t h NFPA r equi r ement s,  t he manuf act ur er ' s di agr ams and 
r ecommendat i ons,  and t hi s sect i on.

3. 2   VERI FI CATI ON OF CONDI TI ONS

Become f ami l i ar  wi t h det ai l s  of  t he wor k,  ver i f y di mensi ons i n t he f i el d,  
and advi se t he Cont r act i ng Of f i cer  of  di scr epanci es bef or e per f or mi ng t he 
work.

3. 3   WIRING

Wi r i ng shal l  be i n r i gi d st eel  condui t ,  i nt er medi at e met al  condui t  or  
el ect r i cal  met al l i c  t ubi ng.   I dent i f y c i r cui t  conduct or s wi t hi n each 
encl osur e wher e a t ap,  spl i ce,  or  t er mi nat i on i s made.   At t ach mar ker s i n a 
manner  t hat  wi l l  not  per mi t  acci dent al  det achment .   I dent i f y cont r ol  
c i r cui t  t er mi nat i ons.   Unl ess ot her wi se i ndi cat ed,  wi r i ng and condui t  wi l l  
be new.   Do not  r un f i r e al ar m ci r cui t s i n t he same condui t  wi t h non- f i r e 
al ar m ci r cui t s.   Do not  r un ac c i r cui t s i n t he same condui t  wi t h dc 
circuits.

3. 4   GROUNDING

**************************************************************************
NOTE:   Connect i ons subj ect  t o moi st ur e or  cor r osi ve 
i nf l uences shoul d be wel ded or  br azed.

**************************************************************************

Gr ound equi pment  i n accor dance wi t h NFPA 70.   Measur e t he r esi st ance of  
each connect i on t o gr ound.   Gr ound r esi st ance shal l  not  exceed 5 ohms.

3. 5   CABLE SPLI CES

Make spl i ces onl y wher e t he di st ance bet ween connect i ons exceeds t he l engt h 
i n whi ch t he cabl e i s manuf act ur ed.   Spl i ces shal l  conf or m t o Sect i on 
33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON,  and t he cabl e manuf act ur er ' s 
recommendations.

SECTI ON 28 31 73. 00 20  Page 24



3. 6   SPECI AL CONNECTI ONS

3. 6. 1   Br anch or  " Y"  Connect i ons f or  Cabl es

Make t hese connect i ons onl y abovegr ound at  f i r e al ar m st at i ons,  on 
st r uct ur es,  or  i n manhol es and handhol es as appr oved.   Pr ovi de cabl e 
t er mi nat i ons i n f i r e al ar m st at i on encl osur es or  i n boxes or  cabi net s 
equi pped wi t h t el ephone- t ype t er mi nal  boar ds.   Pr ovi de weat her pr oof  
encl osur es i n ext er i or  or  wet  l ocat i ons and wat er t i ght  i n manhol es and 
handholes.

3. 6. 2   Wel ded and Br azed Connect i ons

**************************************************************************
NOTE:   When wel ded or  br azed connect i ons ar e not  
i ndi cat ed or  speci f i ed,  del et e t hi s par agr aph.

**************************************************************************

Wel di ng or  br azi ng pr ocess shal l  not  weaken t he par t s j oi ned and shal l  j oi n 
st r ands.   Pr ovi de wel di ng pr ocess so t hat  t he compl et ed j oi nt  or  connect i on 
wi l l  be one homogeneous mass equal  t o or  l ar ger  i n s i ze t han t he cabl es and 
wi r es j oi ned.   An exot her mi c t ype wel di ng met hod may be used,  empl oyi ng a 
measur ed heat  suppl y and mol ds desi gned f or  t he conduct or s j oi ned.   Per f or m 
br azi ng pr ocess wi t h oper at or s exper i enced i n wor k of  a s i mi l ar  char act er  
and i n a manner  t hat  wi l l  not  damage t he par t s j oi ned.   [ Appr oved spl i ce 
cap swaged spi ke t er mi nat i ons,  i nsul at i on wr apped and epoxy pot t ed,  may be 
subst i t ut ed f or  wel ded and br azed connect i ons. ]

3. 7   CORROSI ON AND FUNGUS PREVENTI ON

Pr ot ect  met al l i c  mat er i al s agai nst  cor r osi on.   Coat  out door  equi pment  wi t h 
a r ust  i nhi bi t i ng t r eat ment  and st andar d f i ni sh by t he manuf act ur er .   Do 
not  use al umi num i n cont act  wi t h t he ear t h.   Pr ot ect  di ssi mi l ar  met al s wi t h 
appr oved f i t t i ngs and t r eat ment .   Coat  st eel  condui t s i nst al l ed under gr ound 
wi t h an appr oved asphal t i c  pai nt  or  pl ast i c coat i ng,  or  wr ap wi t h a s i ngl e 
l ayer  of  a pr essur e sensi t i ve pl ast i c t ape,  hal f - l apped.   Pr ot ect  
component s agai nst  cor r osi on and f ungus.   Coat  pr i nt ed c i r cui t  boar d wi t h 
epoxy.

3. 8   FI ELD QUALI TY CONTROL

3. 8. 1   Test s Dur i ng I nst al l at i on

Conduct  t he f ol l owi ng t est s dur i ng i nst al l at i on of  wi r i ng and syst em 
component s.   Cor r ect  def i c i enci es pr i or  t o f or mal  f unct i onal  and 
oper at i onal  t est s of  t he syst em.   Test s shal l  i ncl ude megger i ng syst em 
conduct or s t o det er mi ne t hat  syst em i s f r ee f r om gr ounded or  open c i r cui t s.  
Compl et e t he megger  t est  pr i or  t o i nst al l at i on of  f i r e al ar m equi pment .

3. 8. 1. 1   Gr ound Resi st ance Test s

Resi st ance of  each connect i on t o gr ound shal l  be measur ed and not  exceed 5 
ohms.

3. 8. 1. 2   Di el ect r i c  St r engt h and I nsul at i on Resi st ance Test s

Test  di el ect r i c  st r engt h and i nsul at i on r esi st ance of  t he syst em 
i nt er connect i ng wi r i ng by means of  an i nst r ument  capabl e of  gener at i ng 500 
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V dc and equi pped t o i ndi cat e l eakage cur r ent  i n t er ms of  r esi st ance.
Pr ovi de t est  i nst r ument  capabl e of  i ndi cat i ng 1000 megohms.   For  t he 
pur pose of  t hi s t est ,  connect  t he i nst r ument  bet ween each conduct or  on t he 
l i ne and bet ween each conduct or  and gr ound at  t he cont r ol  panel  end of  t he 
l i ne,  wi t h t he ot her  ext r emi t y open- ci r cui t ed and ser i es- connect ed devi ces 
i n pl ace.   The syst em shal l  wi t hst and t he t est  wi t hout  br eakdown and 
i ndi cat e a r esi st ance of  not  l ess t han 500, 000 ohms,  t he measur ement  bei ng 
t aken af t er  an el ect r i f i cat i on of  not  mor e t han one mi nut e wi t h a dc 
pot ent i al  of  not  l ess t han 100 vol t s nor  mor e t han 550 V dc.

3. 8. 1. 3   Power  Suppl y Test s

Conduct  a compl et e t est  of  t he power  suppl y i ncl udi ng r ect i f i er ,  char gi ng 
r at es,  and aut omat i c cont r ol s.   Recor d oper at i ng i nput  and out put  l i ne 
vol t ages and cur r ent  ( l oad)  at  t he t i me of  t he t est s.

3. 8. 1. 4   Super vi sor y Feat ur es and Tr oubl e Al ar m Ci r cui t  Test

Make det ai l ed t est s of  super vi sor y f eat ur es and t r oubl e al ar m ci r cui t s and 
relays.

3. 8. 1. 5   Box and Tr ansmi t t er  Test s

Pr i or  t o commencement  of  t est s,  pr epar e sket ches on l et t er - s i ze sheet s 
i ndi cat i ng el ect r i cal  sequence f r om t he cont r ol  panel  of  manual  boxes and 
t r ansmi t t er s.   Test  each box on each box c i r cui t  as f ol l ows:  El ect r i cal l y  
oper at e t he f ar t hest  box f r om t he f i r e st at i on f i r st .   Exami ne t he pr i nt out  
t o det er mi ne i f  t he code cont act s cause a uni f or m si gnal  t o be t r ansmi t t ed 
t hr ough each of  t he f our  r ounds.   Thi s t est  wi l l  pr ovi de a check on t he box 
oper at i on and code cont act s.   Test  t he succeedi ng boxes or  t r ansmi t t er s 
successi vel y unt i l  each box i n t he box c i r cui t  has been t est ed as 
speci f i ed.   Test  each box c i r cui t  separ at el y t o det er mi ne t hat ,  shoul d t wo 
or  mor e devi ces be oper at ed at  or  near  t he same t i me,  t he devi ce f i r st  
secur i ng t he l i ne shal l  cont i nue t o t r ansmi t  i t s  code wi t hout  i nt er f er ence 
f r om ot her  devi ces [ ,  and t hat  t he r emai ni ng act uat ed devi ces shal l  
s i mi l ar l y and subsequent l y t r ansmi t  t hei r  codes wi t hout  i nt er f er ence as t he 
l i ne becomes avai l abl e] .

3. 8. 1. 6   Si gnal  Tr ansmi ssi on and Recor di ng Test s

Test  each f i r e al ar m box f or  s i gnal  t r ansmi ssi on and r ecor di ng,  i nc l udi ng 
f i del i t y  of  r epeat ed s i gnal s on gong ci r cui t s under  nor mal  c i r cui t  
condi t i ons wi t h t he maxi mum al l owabl e cur r ent .   Repeat  t est  at  70 
mi l l i amper es.   Test  al ar m r el ays at  t he same t i me at  upper  and l ower  
cur r ent  l i mi t s.

3. 8. 1. 7   Tr oubl e Li ne Oper at i on Test s

Repeat  t he f or egoi ng oper at i onal  t est  f or  t he condi t i ons of  t r oubl e l i ne 
oper at i on,  except  t est  r el ays onl y at  mi ni mum cur r ent  f l ow.   Accompl i sh 
t est  f or  box c i r cui t  r el ays by adj ust i ng t he nor mal  l i ne cur r ent  t o 100 
mi l l i amper es bef or e s i mul at i ng t r oubl e l i ne condi t i on.

Si mul at i ng l i ne t r oubl e:   Si mul at e l i ne t r oubl e by r emovi ng c i r cui t  wi r es 
f r om t er mi nal s or  appl y i ng gr ounds t o t hese t er mi nal s i n each f i r e al ar m 
box.   Subj ect  each box on each ci r cui t  t o t he f ol l owi ng t est s.

a.   Fi r st  t est  f or  t r oubl e l i ne oper at i on:   Remove one or  t he ot her  of  t he 
c i r cui t  wi r es f r om t he t er mi nal  of  t he box bei ng t est ed.   Af t er  wai t i ng 
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f or  t he t i mi ng i nt er val  of  t he aut omat i c condi t i oni ng r el ay,  oper at e 
t he box.   The si gnal  shal l  be r ecei ved and r ecor ded by t he r ecor der  and 
r epeat ed i n each of  t he gong ci r cui t s.   Fol l owi ng t hi s t est  r epl ace t he 
r emoved conduct or ,  r emove t he r emai ni ng conduct or ,  and r epeat  t he t est .

b.   Manual - set  t r ansmi t t er  t est :   Set  up t he compl et e f our - di gi t  number s 
( 1- 1- 1- 1,  2- 2- 2- 2,  t hr ough 9- 9- 9- 9)  oper at i ng t he t r ansmi t t er  each t i me 
f or  f ul l  f our  r ounds.

3. 8. 2   Compl et e Pr i nt out  Document at i on

Mar k pr i nt out s f or  oper at i onal  t est s t o i dent i f y each t est .

3. 8. 3   Fi nal  Per f or mance and Accept ance Test s

Af t er  t he syst em has been i n ser v i ce f or  at  l east  30 cal endar  days,  not i f y 
t he Cont r act i ng Of f i cer  i n wr i t i ng t hat  t he syst em i s r eady f or  f i nal  
accept ance t est s.   Pr ovi de not i f i cat i on at  l east  15 cal endar  days pr i or  t o 
t he dat e of  t he f i nal  accept ance t est .   Submi t  wi t h t hi s not i f i cat i on a 
cer t i f i cat e f r om a ser vi ce company l i s t ed i n t he UL Fi r e Pr ot  Di r ,  under  
" Pr ot ect i ve Si gnal i ng -  Local ,  Auxi l i ar y- Remot e St at i on and Pr opr i et ar y, "  
whi ch i ncl udes t est s speci f i ed i n par agr aphs ent i t l ed " Gr ound Resi st ance, "  
" Di el ect r i c  St r engt h and I nsul at i on Resi st ance, "  " Power  Suppl y, "  
" Super vi sor y Feat ur es and Tr oubl e Al ar m Ci r cui t s, "  " Box and Tr ansmi t t er  
Test , "  " Si gnal  Tr ansmi ssi on and Recor di ng, "  and " Tr oubl e Li ne Oper at i on. "   
Consi der  t he syst em r eady f or  t est i ng af t er  necessar y pr el i mi nar y t est s 
have been made and def i c i enci es have been cor r ect ed t o t he sat i sf act i on of  
t he equi pment  manuf act ur er ' s t echni cal  r epr esent at i ve and t he Engi neer i ng 
Fi el d Di v i s i on Fi r e Pr ot ect i on Engi neer .

3. 8. 3. 1   Accept ance Test i ng

Fur ni sh pr oposed t est  pr ocedur es f or  appr oval  at  l east  60 cal endar  days 
pr i or  t o commencement  of  accept ance t est i ng.   Per f or m t he t est s i n t he 
pr esence of  t he [ Engi neer i ng Fi el d Di v i s i on Fi r e Pr ot ect i on Engi neer ]  
[ Cont r act i ng Of f i cer ]  or  aut hor i zed r epr esent at i ve under  t he super v i s i on of  
t he f i r e al ar m r epor t i ng syst em manuf act ur er ' s qual i f i ed r epr esent at i ve.
Fur ni sh i nst r ument s,  l abor ,  and mat er i al s r equi r ed f or  t he t est s.   Ar r ange 
f or  t he t echni c i an who super vi sed t he i nst al l at i on t o conduct  t he t est s.  
Cor r ect  def i c i enci es f ound and r et est  t he syst em.   Repeat  t est s speci f i ed 
i n par agr aph ent i t l ed " Test s Dur i ng I nst al l at i on"  as di r ect ed by t he 
Engi neer i ng Fi el d Di v i s i on Fi r e Pr ot ect i on Engi neer  dur i ng f i nal  accept ance 
tests.

3. 8. 4   Addi t i onal  Test s

When def i c i enci es,  def ect s,  or  mal f unct i ons devel op dur i ng t he t est s 
r equi r ed,  suspend f ur t her  t est i ng of  t he syst em unt i l  pr oper  adj ust ment s,  
cor r ect i ons,  or  r evi s i ons have been made t o ensur e pr oper  per f or mance of  
t he syst em.   I f  t hese r evi s i ons r equi r e mor e t han a nomi nal  del ay,  not i f y 
t he Cont r act i ng Of f i cer  when t he addi t i onal  wor k has been compl et ed t o 
ar r ange a new i nspect i on and t est  of  t he ext er i or  f i r e al ar m r epor t i ng and 
r ecei v i ng syst em.   Repeat  t est s r equi r ed pr i or  t o f i nal  accept ance,  unl ess 
di r ect ed ot her wi se.
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3. 8. 5   Manuf act ur er ' s Fi el d Ser vi ce

3. 8. 5. 1   Manuf act ur er ' s Repr esent at i ve

Fur ni sh t he ser v i ces of  a qual i f i ed r epr esent at i ve or  t echni c i an of  t he 
syst em manuf act ur er ,  exper i enced i n t he i nst al l at i on and oper at i on of  t he 
t ype of  syst em bei ng pr ovi ded t o super vi se t est i ng,  i ncl udi ng f i nal  
t est i ng,  and adj ust ment  of  t he syst em.

3. 8. 5. 2   I nst r uct i on f or  Gover nment  Per sonnel

Conduct  a t r ai ni ng cour se f or  oper at i ng st af f  as desi gnat ed by t he 
Cont r act i ng Of f i cer .   The t r ai ni ng per i od shal l  consi st  of  [ 3]  [ _____]  
t r ai ni ng days,  8 hour s per  day,  and shal l  s t ar t  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   The f i el d 
i nst r uct i ons shal l  cover  i t ems cont ai ned i n t he oper at i ng and mai nt enance 
instructions.

3. 9   CONTI NUI TY OF PROTECTI ON

Dur i ng i nst al l at i on of  t he syst em,  t her e shal l  be no l oss of  f unct i on of  
t he exi st i ng base f i r e al ar m syst em,  or  of  t he l ocal  bui l di ng al ar m syst ems 
connect ed t her et o.   Tr ansf er  of  l ocal  al ar m syst em connect i ons f r om t he 
exi st i ng base al ar m syst em shal l  not  r esul t  i n l oss of  al ar m t r ansmi t t i ng 
or  r ecei v i ng capabi l i t y .   Tempor ar y i nt er r upt i on of  i ndi v i dual  bui l di ng 
al ar m connect i ons,  not  t o exceed 8 hour s dur at i on,  wi l l  be per mi t t ed at  t he 
di scr et i on of  t he Cont r act i ng Of f i cer .   I nt er r upt i on of  al ar m or  
communi cat i ons f unct i ons at  t he f i r e al ar m wat ch of f i ce i s pr ohi bi t ed.

        - -  End of  Sect i on - -
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