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Pr epar i ng Act i v i t y:   NAVFAC Super sedi ng
UFGS- 08 56 46. 20 20 ( Apr i l  2006)

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

SECTI ON 08 56 46. 20 20

RADI O FREQUENCY SHI ELDED ENCLOSURES,  WELDED TYPE
08/ 11,  CHG 2:  02/ 22

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r adi o f r equency shi el ded 
encl osur es,  wel ded t ype i n s i zes under  50 squar e 
met er s 500 squar e f eet .

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 
pr esent .

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:   For  l ar ger  encl osur es and f or  Hi gh Al t i t ude 
El ect r omagnet i c Pul se ( HEMP)  pr ot ect ed encl osur es,  
cont act  NAVFAC Engi neer i ng I nnovat i on and Cr i t er i a 
Of f i ce ( Code EI CO)  bef or e begi nni ng desi gn.   The 
el ect r i cal  desi gner  shoul d r ef er  t o MI L- HDBK- 419 
Vol umes I  and I I  f or  speci al  gr oundi ng and bondi ng 
r equi r ement s f or  EMC encl osur es and t o NACSI M 5203 
f or  TEMPEST encl osur es.   Al l  met al l i c  el ect r i cal  
condui t s whi ch penet r at e a TEMPEST shi el d must  be 
i sol at ed wi t hi n 50 mm 2 i nches of  t he ext er i or  of  
t he shi el d by a nonmet al l i c  condui t  sect i on at  l east  
150 mm si x i nches l ong t o pr event  conduct i on of  
i nf or mat i on f r om t he shi el ded encl osur e.   Al t hough 
not  addr essed i n t hi s speci f i cat i on,  i t  i s  
r ecogni zed t hat  f i ber  opt i c cabl e has gai ned 
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accept ance as an ef f ect i ve met hod of  t r ansmi t t i ng 
dat a acr oss t he boundar y of  shi el ded encl osur es 
wi t hout  f i l t er i ng.   I f  f i ber  opt i c cabl e i s used,  
descr i be t he penet r at i on of  t he shi el d i n det ai l .   
For  a di scussi on of  t he advant ages and di sadvant ages 
of  f i ber  opt i c syst ems see NAVFAC DM- 12. 02.   
Desi gner  shoul d consul t  t hese document s and ot her  
appr opr i at e sour ces bef or e appl y i ng t hi s gui de 
speci f i cat i on t o l ar ge scal e EMI  encl osur es t o HEMP 
and t o TEMPEST Pr oj ect s.   The pot ent i al  r equi r ement  
f or  t her mal  expansi on j oi nt s i nher ent  t o l ar ge scal e 
encl osur es i s not  addr essed i n t hi s gui de 
speci f i cat i on.   The ext ent  and l ocat i on of  t he wor k 
t o be accompl i shed and wi r i ng,  equi pment ,  and 
accessor i es necessar y f or  a compl et e i nst al l at i on 
shoul d be i ndi cat ed on t he pr oj ect  dr awi ngs.

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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.   Assembl y det ai l s;

2.   Penet r at i on det ai l s;

3.   Locat i on and met hod of  mount i ng shi el ded 
encl osur e wi t hi n bui l di ng;

4.   Locat i on of  mechani cal  and el ect r i cal  equi pment  
wi t hi n shi el ded encl osur e;

5.   I nt er i or  wal l  f i ni sh;

6.   Suspended cei l i ng;  and

7.   Rai sed comput er  f l oor .
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

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 si de of  
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 
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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.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL,  I NC.  ( AMCA)

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 325 ( 2017)  St eel  Const r uct i on Manual

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS D1. 1/ D1. 1M ( 2020;  Er r at a 1 2021)  St r uct ur al  Wel di ng 
Code -  St eel

ASTM I NTERNATI ONAL ( ASTM)

ASTM A568/ A568M ( 2019a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Car bon,  St r uct ur al ,  and 
Hi gh- St r engt h,  Low- Al l oy,  Hot - Rol l ed and 
Col d- Rol l ed,  Gener al  Requi r ement s f or

ASTM A1008/ A1008M ( 2023)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Col d- Rol l ed,  Car bon,  St r uct ur al ,  
Hi gh- St r engt h Low- Al l oy,  Hi gh- St r engt h 
Low- Al l oy wi t h I mpr oved For mabi l i t y ,  
Sol ut i on Har dened,  and Bake Har denabl e

ASTM B194 ( 2022)  St andar d Speci f i cat i on f or  
Copper - Ber yl l i um Al l oy Pl at e,  Sheet ,  
St r i p,  and Rol l ed Bar

ASTM E90 ( 2023)  St andar d Test  Met hod f or  Labor at or y 
Measur ement  of  Ai r bor ne Sound Tr ansmi ssi on 
Loss of  Bui l di ng Par t i t i ons and El ement s

ASTM F1066 ( 2023)  St andar d Speci f i cat i on f or  Vi nyl  
Composi t i on Fl oor  Ti l e

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

I EEE 299 ( 2006;  R 2012)  St andar d Met hod f or  
Measur i ng t he Ef f ect i veness of  
El ect r omagnet i c Shi el di ng Encl osur es

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

NFPA 70 ( 2023;  ERTA 7 2023;  TI A 23- 15)  Nat i onal  
El ect r i cal  Code
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U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- PRF- 15733 ( 2010;  Rev J,  Supp 1 2010;  Not i ce 1 2015;  
Not i ce 2 2020)  Fi l t er s and Capaci t or s,  
Radi o Fr equency I nt er f er ence,  Gener al  
Speci f i cat i on f or

MI L- STD- 220 ( 2009;  Rev C;  Not i ce 1 2014;  Not i ce 2 
2019)  Met hod of  I nser t i on Loss Measur ement

MI L- STD- 461 ( 2015;  Rev G)  Requi r ement s f or  t he Cont r ol  
of  El ect r omagnet i c I nt er f er ence 
Char act er i st i cs of  Subsyst ems and Equi pment

1. 2   GENERAL REQUI REMENTS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  addi t i onal  det ai l s descr i bi ng t he 
speci f i c  pr oj ect  f or  whi ch t hi s speci f i cat i on i s 
bei ng used.   Pr oj ect s i nvol v i ng mi l i t ar y 
communi cat i ons equi pment  must  be desi gned t o 
i ncor por at e t he appl i cabl e r equi r ement s of  
MI L- STD- 188- 124,  " Gr oundi ng,  Bondi ng,  and Shi el di ng 
f or  Common Long Haul / Tact i cal  Communi cat i on 
Syst ems. "   A/ An 2400 by 2400 by 2400 mm 8 by 8 by 8 
f eet  t est  modul e has pr oven benef i c i al  on compl ex,  
ext r a l ar ge,  or  ext r a cr i t i cal  const r uct i on 
pr oj ect s.   The modul e s i mul at es t he Cont r act or ' s 
wel di ng t echni ques,  penet r at i on t echni ques,  and 
t est i ng t echni ques pr i or  t o t r y i ng t hem out  i n t he 
act ual  bui l di ng shi el d.  The t est  modul e f abr i cat i on 
and t est i ng pl an shoul d al so det ai l  t he SELDS and 
NSA 65- 6/ I EEE 299 t est  t o be per f or med i ncl udi ng 
t est  dat es so t hat  an exper t  gover nment  wi t ness may 
be pr esent  f or  t he t est s.   The r esul t s of  al l  modul e 
t est i ng must  be i ncl uded i n a f i nal  t est  modul e 
r epor t s.   Be awar e t hat  st andar d manuf act ur ed 
shi el ded door s ar e not  desi gned f or  exposur e t o 
weat her .

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

Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM appl i es 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. [   Desi gn and 
f abr i cat e t he encl osur e[ s]  as f r ee- st andi ng st r uct ur es.   ] [   The 
encl osur e[ s]  must  be [ mount ed on r ol l er s]  [ f i t t ed wi t h f or k l i f t  channel s 
i n t he base]  [ f i t t ed wi t h l i f t i ng eyes on t he r oof ] . ]   Pr ovi de encl osur e 
compl et e wi t h [ power  l i ne f i l t er s, ]  [ t el ephone/ si gnal  l i ne f i l t er s, ]  [ RF 
ai r  vent s, ]  [ penet r at i ons f or  compr essed ai r  l i nes,  wat er  l i nes,  and 
[ _____] , ]  [ [ _____] , ]  [ coaxi al - cabl es]  [ l i ght i ng f i x t ur es, ]  [ wor kbenches 
wi t h conveni ence out l et s, ]  and door  assembl y.   Pr ovi de each i t em wi t h 
f i t t i ngs and har dwar e necessar y f or  a compl et e and oper abl e RF shi el ded 
encl osur e.  Wher e t wo or  mor e uni t s of  t he same t ype,  c l ass,  and si ze of  
equi pment  ar e r equi r ed,  uni t s shal l  be pr oduct s of  a s i ngl e manuf act ur er .   
Compl et el y i sol at e t he encl osur e el ect r i cal l y f r om t he bui l di ng i n whi ch 
t he encl osur e i s t o be i nst al l ed.

1. 2. 1   Mechani cal  Wor k

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Modi f y or  del et e t hese par agr aphs as r equi r ed 
f or  each pr oj ect .   Addi t i onal  i t ems such as r ai sed 
comput er  f l oor s may be speci f i ed i n t he same manner .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n bl ank bel ow usi ng f or mat  per  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" .

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

Pr ovi de compl et e shi el ded encl osur e[ s]  i ncl udi ng wor k speci f i ed i n 
[ _____] [ and [ _____] ] .

1. 2. 2   El ect r i cal  Wor k

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y or  del et e t hese par agr aphs as r equi r ed 
f or  each pr oj ect .   Addi t i onal  i t ems such as r ai sed 
comput er  f l oor s may be speci f i ed i n t he same manner .

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n bl ank bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

Conf or m t o t he r equi r ement s of  t he NFPA 70,  Nat i onal  El ect r i cal  Code.   
Pr ovi de compl et e shi el ded encl osur e[ s]  i ncl udi ng wor k speci f i ed i n 
[ _____] [ and [ _____] ] .

1. 2. 3   Acoust i cal  Cei l i ng Syst em

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Modi f y or  del et e t hese par agr aphs as r equi r ed 
f or  each pr oj ect .   Addi t i onal  i t ems such as r ai sed 
comput er  f l oor s may be speci f i ed i n t he same manner .

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

Pr ovi de as speci f i ed i n Sect i on 09 51 00 ACOUSTI CAL CEI LI NGS.

1. 3   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
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f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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 ct  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 ct  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 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce 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"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat 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 code f ol l owi ng t he " G"  c l assi f i cat 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 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

Radi o f r equency shi el ded encl osur e

  I ncl ude penet r at i on det ai l s.   The shop dr awi ngs f or  t he shi el ded 
encl osur es shal l  be pr epar ed by a shi el di ng manuf act ur er /  
f abr i cat or  exper i enced i n t he i nst al l at i on of  met al  wel ded 
[ El ect r omagnet i c Pul se ( EMP)  and]  EMI  shi el ded encl osur es and who 
has super vi sed t he i nst al l at i on of  t wo such encl osur es whi ch have 
oper at ed sat i sf act or i l y .   Pr i or  t o commenci ng wor k,  and as a 
condi t i on of  cont i nui ng wor k,  f or war d t o t he Cont act i ng Of f i cer  
i nf or mat i on demonst r at i ng such exper i ence.   [ Dr awi ngs shal l  be 
appr oved by and bear  t he seal  of  a r egi st er ed,  pr of essi onal  
st r uct ur al  engi neer . ]

SD- 03 Pr oduct  Dat a

Tel ephone and si gnal  l i ne f i l t er s

Shi el ded ai r  vent s

Li ght i ng f i x t ur es

Exhaust  f ans

Door  assembl i es

SD- 06 Test  Repor t s

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

SECTI ON 08 56 46. 20 20  Page 8



NOTE:   When speci f y i ng nonl at chi ng door s,  del et e 
door  st at i c l oad and sag t est s and cycl e t est  f or  
door  l at ches.   Ret ai n cycl e t est  f or  door  hi nges.

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

Door  st at i c l oad t est

Door  sag t est

Swi ngi ng door  c l osur e t est

EMI  f act or y t est s f or  l i ne f i l t er s

At t enuat i on t est i ng

SELDS seam t est s

  For  SELDS seam t est i ng,  i ncl ude l ocat i on of  t he per manent  t est  
l eads.

SD- 07 Cer t i f i cat es

Per f or mance t est  pl an

Qual i f i cat i ons of  shi el di ng encl osur e t est i ng agency

Qual i f i cat i ons of  i nst al l at i on super vi s i on per sonnel

Component s of  shi el ded encl osur e i ndi v i dual l y and as a syst em,  
meet  speci f i ed at t enuat i on r equi r ement s.

SD- 08 Manuf act ur er ' s I nst r uct i ons

Radi o f r equency shi el ded encl osur e

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

Radi o f r equency shi el ded encl osur e,  Dat a Package 2;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   I ndi cat e al l owabl e l oads on t op of  r oom and on 
shel ves mount ed on wal l s,  i ncl udi ng per mi ssi bl e wei ght s of  
equi pment  t hat  can be mount ed on wal l s.   I ncl ude pr escr i bed met hod 
of  wel di ng panel s,  c l eani ng of  seams and cont act  f i nger s,  bondi ng 
j umper s,  i nst al l i ng met al l i c  i t ems penet r at i ng t he shi el di ng 
mat er i al  wi t hout  decr easi ng t he at t enuat i on char act er i st i cs.

SD- 11 Cl oseout  Submi t t al s

Radi o f r equency shi el ded encl osur e r ecor d dr awi ngs

  Submi t  a compl et e set  of  assembl y dr awi ngs.

1. 4   RELI ABI LI TY

Rel i abi l i t y  t o mai nt ai n hi gh shi el di ng ef f ect i veness f or  l ong t er m usage 
wi t h mi ni mum mai nt enance shal l  be st r essed t hr oughout  t he desi gn,  
const r uct i on,  and er ect i on of  t he speci f i ed shi el ded encl osur e.   
Par t i cul ar  at t ent i on shal l  be pai d t o t he t ot al  pr oj ect  so t hat  cor r osi on 
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and t he i nst al l at i on of  el ect r i cal  ser vi ce,  power  l i ne f i l t er s,  
vent i l at i on and connect or  panel s do not  der at e t he r equi r ed shi el di ng 
ef f ect i veness.   The encl osur es wi l l  be subj ect  t o var yi ng moveabl e l i ve 
f l oor  l oads and cont i nuous use of  t he vent i l at i on syst em and ac power  l i ne 
f i l t er s.

1. 5   DELI VERY AND STORAGE

Del i ver  mat er i al s t o t he j ob s i t e i n undamaged condi t i on.   St or e mat er i al  
t o ensur e pr oper  al i gnment ,  and pr ot ect  mat er i al  agai nst  dampness and 
accumul at ed moi st ur e bef or e and af t er  del i ver y.   St or e mat er i al s under  
cover  i n a wel l - vent i l at ed encl osur e,  and do not  al l ow mat er i al s t o be 
exposed t o ext r eme changes i n t emper at ur e and humi di t y.   Do not  st or e 
mat er i al s i n t he bui l di ng unt i l  concr et e and masonr y ar e dr y.

1. 6   QUALI TY ASSURANCE

1. 6. 1   Cer t i f i cat i ons

1. 6. 1. 1   Per f or mance Test  Pl an

Submi t  a per f or mance t est  pl an f or  SELDS and I EEE 299 t est i ng of  t he 
f aci l i t y .   The t est  pl an shal l  i ncl ude t est er  qual i f i cat i ons,  equi pment  
l i s t i ngs ( i ncl udi ng cal i br at i on dat es and ant enna f act or s) ,  and pr oposed 
t est  r epor t  f or mat .   The pl an shal l  al so addr ess speci f i c  dat es and 
dur at i ons t hat  t est i ng wi l l  be conduct ed dur i ng t he over al l  const r uct i on 
per i od so t hat  t he exper t  Gover nment  wi t ness may be schedul ed t o obser ve 
t he t est i ng and so t hat  r epai r s may be made t o t he shi el d and r et est s 
conduct ed bef or e t he bui l di ng f i ni sh mat er i al s ar e i nst al l ed.   Fi nal l y t he 
t est  pl an shal l  i ndi cat e t he pr oposed dat es and dur at i on of  t he l owest  and 
hi ghest  f r equency t est s f ol l owi ng i nst al l at i on of  t he bui l di ng f i ni sh 
mat er i al s [ so t hat  an exper t  Gover nment  wi t ness may be avai l abl e f or  t hese 
f i nal  accept ance t est s] .   The r esul t s of  EMI  t est i ng shal l  be submi t t ed t o 
t he Cont r act i ng Of f i cer  on a dai l y basi s and t est  r esul t s i ncor por at ed 
i nt o an EMI  Shi el di ng Test  Fi nal  Repor t .

1. 6. 1. 2   Qual i f i cat i ons of  t he Shi el di ng Encl osur e Test i ng Agency

Submi t  t he exper i ence and qual i f i cat i ons of  an i ndependent  t est i ng agency 
f or  r evi ew and appr oval .   The t est i ng agency shal l  have r ecent  exper i ence 
i n Shi el ded Encl osur e Leak Det ect i on Syst em ( SELDS)  and I EEE 299shi el ded 
encl osur e t est i ng and shal l  l i s t  wher e and when t he exper i ence was 
obt ai ned.   Cer t i f y t hat  l abor at or y i s equi pped and st af f ed t o per f or m 
f i el d t est s of  RF shi el ded encl osur es and per f or ms t he t est s as a nor mal  
ser vi ce.  Cer t i f y t hat  t est  equi pment  has been cal i br at ed wi t hi n t he l ast  
12 mont hs.

1. 6. 1. 3   Door  St at i c Load Test

The door  shal l  be mount ed and l at ched t o i t s f r ame,  t hen set  down i n a 
hor i zont al  posi t i on such t hat  t he door  wi l l  open downwar d and onl y t he 
f r ame i s r i gi dl y and cont i nuousl y suppor t ed f r om t he bot t om.   A l oad of  2 
kPa 40 psf  shal l  be appl i ed uni f or ml y over  t he ent i r e sur f ace of  t he door  
f or  at  l east  10 mi nut es.   The door  wi l l  not  be consi der ed accept abl e i f  
t hi s l oad causes br eakage,  f ai l ur e,  or  per manent  def or mat i on whi ch var i es 
t he c l ear ance bet ween door  l eaf  and st ops t o var y mor e t han 2 mm 1/ 16 i nch 
f r om t he or i gi nal  di mensi on.
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1. 6. 1. 4   Door  Sag Test

The door  and i t s f r ame shal l  be i nst al l ed nor mal l y and opened 90 degr ees.  
Two 23 kg 50 pound wei ght s,  one on each si de of  t he door ,  shal l  be 
suspended f r om t he door  wi t hi n 125 mm 5 i nches of  t he out er  edge f or  at  
l east  10 mi nut es.   The door  wi l l  not  be consi der ed accept abl e i f  t hi s t est  
causes br eakage,  f ai l ur e,  or  per manent  def or mat i on whi ch var i es t he 
c l ear ance bet ween t he door  l eaf  and f l oor  f r ame mor e t han 2 mm 1/ 16 i nch 
f r om i t s or i gi nal  di mensi on.

1. 6. 1. 5   Swi ngi ng Door  Cl osur e Test

Door  shal l  be oper at ed 5000 compl et e open- cl ose cycl es.   The door  wi l l  not  
be accept abl e i f  c l osur e t est  causes any br eakage,  f ai l ur e,  or  per manent  
def or mat i on t hat  causes t he cl ear ance bet ween door  and door  f r ame t o var y 
mor e t han 2 mm 1/ 16 i nch f r om t he or i gi nal  di mensi on.

PART 2   PRODUCTS

2. 1   SHI ELDED ENCLOSURE CHARACTERI STI CS

2. 1. 1   Radi o Fr equency I nt er f er ence At t enuat i on

The at t enuat i on and shi el di ng ef f ect i veness r equi r ement s appl y t o t he 
f i ni shed shi el ded encl osur e[ s]  and encl osur e' s component s when al l  power  
l i ne f i l t er s ar e i nst al l ed and car r y i ng cur r ent ,  vent i l at i on syst ems ar e 
oper at i ng,  [ t he coaxi al  connect or  panel s capped, ]  and shi el ded door [ s]  ar e 
i n nor mal  oper at i ng posi t i on.   The speci f i ed shi el di ng ef f ect i veness shal l  
be achi eved wi t hout  usi ng conduct i ve t apes,  gasket s,  or  cement  mat er i al s.   
Pr ovi de encl osur e[ s]  havi ng t he f ol l owi ng mi ni mum magnet i c,  el ect r i c,  and 
pl ane wave at t enuat i on:

Magnet i c -  [ 60]  [ _____]  dB at  14 KHz i ncr easi ng l i near l y t o [ 100]  [ _____]  
dB at  200 KHz

El ect r i c -  [ 100]  [ _____]  dB f r om one KHz t o 50 MHz

Pl ane Wave -  [ 100]  [ _____]  dB bet ween 50 MHz and 10 GHz

2. 1. 2   Sound Tr ansmi ssi on Cl ass ( STC)

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   STC 30 pr ovi des onl y mi ni mum sound 
t r ansmi ssi on l oss.   For  gr eat er  sound cont r ol ,  mor e 
det ai l ed acoust i cal  desi gn r equi r ement s must  be 
i ncor por at ed i nt o t he speci f i cat i on.

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

Pr ovi de encl osur e[ s]  havi ng an STC of  [ 30]  [ _____]  dB mi ni mum when t est ed 
accor di ng t o ASTM E90 [ not  i ncl udi ng sound t r ansmi ssi on l oss of  
sur r oundi ng bui l di ng const r uct i on] .

2. 2   STEEL AND WELDI NG MATERI ALS

AI SC 325.

2. 2. 1   Shi el di ng St eel

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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NOTE:   Be awar e t hat  shi el di ng st eel  t hi ckness 
shoul d not  be based sol el y on t he mi ni mum t hi ckness 
r equi r ed f or  RFI / EMI  at t enuat i on.   Thi cker  st eel  may 
be necessar y because of  st r uct ur al  f act or s and heat  
def or mat i on or  bur n- t hr ough f r om seam wel di ng.

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

ASTM A1008/ A1008M or  ASTM A568/ A568M,  mi ni mum [ _____]  [ _____]  gage.

2. 2. 2   Wel di ng El ect r odes

AWS D1. 1/ D1. 1M f or  Met al  El ect r ode,  I ner t  Gas ( MI G)  wel di ng met hod.

2. 2. 3   Fl oor

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I ndi cat e or  speci f y whet her  ot her  f l oor i ng i s 
t o be pr ovi ded or  hi gher  f l oor  l oads ar e r equi r ed.   
Thi s i s most  cr i t i cal  when r ai sed f l oor s ar e 
speci f i ed.   Al l owances must  be made f or  el evat ed 
door  t hr eshol ds.   Speci f y speci al  r equi r ement s f or  
l abor at or y l oads or  sei smi c l oadi ng i n t hi s 
par agr aph.   I f  concr et e f l oor s ar e speci f i ed,  t hey 
shoul d be t hi ck enough t o hol d anchor  bol t s f or  
equi pment ,  suppor t s,  and i nt er i or  par t i t i ons.   Vi nyl  
t i l e composi t i on 1 i s asbest os- f r ee and shoul d be 
speci f i ed f or  al l  pr oj ect s.

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

Pr ovi de wel ded st eel  f l oor  t hat  i s  f l at  and f r ee f r om war pi ng and buckl i ng 
t o suppor t  t he i nt ended f l oor  f i ni sh wi t hout  damage under  desi gn t r af f i c  
and l oads.   The f l oor  shal l  be capabl e of  [ 1950 kg/ sq m]  [ 400 psf ] [ _____]  
mi ni mum l oadi ng [ and shal l  not  buckl e or  di st or t  when l i f t ed by a 
f or k l i f t ] .

2. 2. 3. 1   Fl oor  Fi ni sh

Vi nyl  composi t i on t i l e,  ASTM F1066,  Type I V composi t i on 1,  300 by 300 mm,  
3 mm 12 by 12 i nches,  1/ 8 i nch t hi ck.

2. 2. 3. 2   [ Subf l oor

 19 mm 3/ 4 i nch ext er i or  gr ade Dougl as Fi r  pl ywood.

] 2. 2. 3. 3   [ Heavy Dut y Fl oor

Heavy Dut y Fl oor  shal l  be a mi ni mum of  [ 100 mm]  [ 4 i nches]  [ _____]  of  
st eel  r ei nf or ced concr et e r at ed at  20 MPa 3000 psi ,  compr essi ve st r engt h 
appl i ed di r ect l y on t op of  t he st eel  f l oor  of  t he encl osur e.

] 2. 3   DOOR ASSEMBLI ES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Do not  accept  door s t hat  devi at e f r om t hi s 
speci f i cat i on wi t hout  consul t i ng NAVFAC 15C.   
Pr obabl e devi at i ons i ncl ude:   magnet i c and 
el ect r omagnet i c door s,  ot her  non- f i nger  st ock t ype 
door s,  adhesi ve mount ed f i nger  st ock,  and r equest s 
t o appr ove door s t est ed t o l ess t han 10, 000 open 
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cl ose cycl es,  among ot her s.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The encl osur e door [ s]  shal l  be nonsaggi ng and nonwar pi ng and shal l  af f or d 
shi el ded ef f ect i veness equal  t o t he r est  of  t he encl osur e when t he door  i s 
c l osed.   Pr ovi de [ mul t i pl e r ows]  [ at  l east  one r ow]  of  RF f i nger  st ock 
ar ound t he shi el ded door  or  door  f r ame.   The f i nger s t hat  f or m a cont act  
bet ween t he door  and door  f r ame shal l  be pr ot ect ed f r om damage due t o 
physi cal  cont act  and shal l  be conceal ed wi t hi n t he door  and f r ame 
assembl i es.   The door  shal l  have a c l ear  openi ng of  [ 900 mm]  [ 36 i nches]  
[ _____]  wi de and [ 2100 mm]  [ 84 i nches]  [ _____]  hi gh.   Door  assembl i es 
shal l  be f act or y made.  Door s shal l  be r ei nf or ced st eel  or  l ami nat ed t ype.   
Lami nat ed t ype shal l  have t he st eel  f aces el ect r i cal l y and mechani cal l y 
j oi ned by channel s or  over l appi ng seams,  bot h of  whi ch shal l  be 
cont i nuousl y seam wel ded al ong j oi ned sur f aces.

2. 3. 1   [ Fi nger  St ock

ASTM B194,  Condi t i on HT.   The f i nger  st ock shal l  be secur ed t o t he door  or  
f r ame wi t hout  usi ng speci al  t ool s or  sol der i ng or  adhesi ves and shal l  have 
a mi ni mum over l ap of  50 mm 2 i nches.

] 2. 3. 2   Lat chi ng Type

Pr ovi de l ever  cont r ol l er  door  wi t h r ol l er  cam act i on r equi r i ng not  mor e 
t han 90 N 20 pounds of  oper at i ng f or ce on t he handl e f or  bot h openi ng and 
cl osi ng.   The door  shal l  be equi pped wi t h a t hr ee- poi nt  l at chi ng mechani sm 
t hat  pr ovi des pr oper  compr essi ve f or ce f or  t he RF seal .   The mechani sm 
shal l  be oper abl e f r om bot h s i des of  t he door  and shal l  have 
per manent l y- l ubr i cat ed bal l  bear i ngs at  poi nt s of  pi vot  and r ot at i on.   The 
door  l at ches and hi nges shal l  be r at ed f or  a mi ni mum of  10, 000 cycl es 
wi t hout  l oss of  at t enuat i on and wi t hout  adj ust ment s.

2. 3. 3   Nonl at chi ng Type

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Nonl at chi ng door s may be used f or  encl osur es 
havi ng many dai l y open- cl ose oper at i ons;  however ,  
nonl at chi ng door s may not  r et ai n as hi gh as 
at t enuat i on over  t he l ong t er m compar ed t o door s 
havi ng t hr ee- poi nt  l at chi ng mechani sms.

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

Pr ovi de door  equi pped wi t h t hr ee heavy- dut y bal l  bear i ng hi nges and a door  
pul l .   Door  shal l  open and cl ose wi t h a f or ce not  t o exceed 20 N 5 pounds.

2. 3. 4   Speci al  Door  Assembl i es

2. 3. 4. 1   Hydr aul i c or  Pneumat i c Seal i ng Mechani sm

Shal l  accompl i sh t he el ect r omagnet i c seal i ng of  t he openi ng by use of  
pr essur e t o f or ce t he door  panel s agai nst  t he f r ame sur f aces.   The cont act  
ar eas of  door  and f r ame shal l  be a per i pher al  st r i p not  l ess t han 75 mm 3 
i nches wi de,  compl et el y ar ound t he door ,  of  t i nned or  hi ghl y conduct i ve 
noncor r osi ve sur f ace.   Af t er  t he door  i s i n seal i ng posi t i on,  t he seal i ng 
mechani sm shal l  accompl i sh t he exer t i on of  pr essur e i n not  mor e t han 10 
seconds.   Act uat i on shal l  be possi bl e f r om bot h i nsi de and out si de of  
encl osur e.   Rel ease mechani sm shal l  act uat e i n not  mor e t han 5 seconds and 
shal l  be pr ovi ded wi t h a manual  over r i de.   The mat i ng and seal i ng of  t he 
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door  t o f r ame shal l  be f ur t her  enhanced by t wo per i pher al  r ows of  
ber yl l i um copper  6 by 25 mm 1/ 4 by one i nch mesh gasket  or  ber yl l i um 
copper  f i nger  st ock.   Removal  and r epl acement  of  f i nger  st ock or  gasket i ng 
shal l  be possi bl e i n l ess t han 8 hour s wi t hout  t he use of  sol der i ng or  
speci al  t ool s.   When t he door  i s seal ed,  t he at t enuat i on ar ound t he edges 
shal l  meet  t he r equi r ement s of  t hi s speci f i cat i on.   Pr ovi de a t hr eshol d of  
z i nc- pl at ed st eel ,  not  l ess t han 10 mm 3/ 8 i nch t hi ck,  at  each swi ngi ng 
door .   The st eel  shal l  be t he same al l oy as t he shi el di ng st eel .

2. 3. 4. 2   Sl i di ng Door s

Shal l  be manual l y oper at ed f r om ei t her  i nsi de or  out si de of  t he shi el ded 
encl osur e wi t h a maxi mum br eak- away pul l  of  [ 160 N]  [ 35 pounds] [ _____]  i n 
t he unseal ed condi t i on.   The door  shal l  cent er  i nsi de of  t he st eel  RF 
seal i ng f r ame desi gned f or  t he f or ces i nvol ved.   The door  shal l  f or m an RF 
seal  by t he oper at i on of  an ai r  val ve so t hat  t he door  shi el di ng,  on bot h 
s i des,  expands t o a mi ni mum mat i ng sur f ace 90 mm 3. 5 i nches wi de ar ound 
t he per i pher y of  t he door .   Mat i ng sur f aces of  t he door ' s expandabl e 
shi el ds and t he door  f r ame shal l  be a conduct i ve mat er i al .   Pr ovi de t he 
door  wi t h an ai r  syst em t hat  mai nt ai ns a nomi nal  seal i ng pr essur e of  [ 240 
kPa]  [ 35 psi ]  [ _____] .   I n t he RF seal ed posi t i on,  t he shi el ded door  shal l  
pr ovi de t he same mi ni mum at t enuat i on as t he c l ass of  shi el di ng speci f i ed 
wi t hout  der at i ng.

a.   Desi gn:   The door  shal l  be desi gned f or  l ong l i f e and r el i abi l i t y  
wi t hout  t he use of  RF gasket s,  RF f i nger  st ock,  or  ot her  seal i ng 
devi ces ot her  t han t he di r ect  met al - t o- met al  cont act  as speci f i ed 
above.   The RF seal i ng devi ce shal l  be f ai l - saf e upon l oss of  ai r  
pr essur e and shal l  r eadi l y al l ow manual  openi ng of  t he door .   For  
ei t her  nor mal  oper at i on or  f ai l - saf e oper at i on,  t he maxi mum t i me t o 
r each t he open condi t i on shal l  be no mor e t han 7 seconds.   The 
encl osur e desi gn shal l  i ncl ude pr ovi s i on f or  r emovi ng t he door  f or  
r out i ne mai nt enance wi t hout  di st ur bi ng t he door  al i gnment  and RF 
seal i ng pr oper t i es.

b.   Cont r ol  Panel :   The i nsi de and out si de of  t he shi el ded encl osur e shal l  
cont ai n a cont r ol  panel  t o i ncl ude t he necessar y openi ng and cl osi ng 
ai r  val ves.   The out si de cont r ol  panel  shal l  al so have a pr essur e 
r egul at or  and f i l t er .   Pr ovi de f or  qui ck openi ng of  door  ai r  suppl y 
f r om i nsi de t he encl osur e t o al l ow escape when openi ng- ai r  val ves f ai l  
or  mal f unct i on.

2. 4   LI NE FI LTERS

2. 4. 1   Power  Li ne Fi l t er s

Shal l  have cur r ent  and vol t age r at i ngs as [ i ndi cat ed]  [ speci f i ed] .

2. 4. 2   Tel ephone and Si gnal  Li ne Fi l t er s

MI L- PRF- 15733.   Fi l t er s shal l  have an i nser t i on l oss of  100 dB i n t he 
f r equency r ange of  14 KHz t o 10 GHz measur ed accor di ng t o MI L- STD- 220,  
f ul l  l oad condi t i on.   Fi l t er s shal l  have a pass band of  [ _____]  KHz t o 
[ _____]  KHz wi t h a char act er i st i c i mpedance of  [ _____]  ohms.

2. 5   WAVEGUI DE- TYPE AI R VENTS

Pr ovi de honeycomb t ype wi t h cor es f abr i cat ed of  br ass or  st eel .   Each 
wavegui de shal l  be el ect r i cal l y and mechani cal l y bonded t o adj acent  
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wavegui des.   Ai r  vent s shal l  be a per manent  par t  of  t he shi el ded encl osur e 
and shal l  have a shi el di ng ef f ect i veness equal  t o t hat  of  t he t ot al  
encl osur e.   St at i c pr essur e dr op t hr ough t he vent s shal l  not  exceed 5 Pa 
0. 02 i nch wat er  gage at  an ai r  vel oci t y of  3 m/ s 600 f eet  per  mi nut e.

2. 6   GROUNDI NG STUD

Encl osur e shal l  have a per manent l y i nst al l ed,  sol i d br ass or  br onze 
gr oundi ng st ud compl et e wi t h har dwar e and j amb nut s l ocat ed i n t he 
ent r ance pl at e [ unl ess ot her wi se speci f i ed or  i ndi cat ed] .   The st ud shal l  
be 12 mm 1/ 2 i nch di amet er  doubl e- t hr eaded bol t  whi ch al l ows a f ul l  50 mm 
2 i nch r unni ng t hr ead i nsi de and out si de of  t he shi el ded encl osur e.

2. 7   SERVI CE ENTRANCE PLATES ( SET- UP PANELS)

Shal l  be mi ni mum 3 mm 1/ 8 i nch t hi ck st eel ,  s i zed [ 300 by 300 mm]  [ 12 by 
12 i nches]  [ _____]  and shal l  have a 6 mm 1/ 4 i nchext r uded br ass f r ame f or  
mount i ng t o shi el ded encl osur e wal l  panel .

2. 8   NAMEPLATES

Maj or  component s of  equi pment  shal l  have manuf act ur er ' s name,  addr ess,  
cat al og number ,  model ,  st y l e,  and t ype on a pl at e secur el y and 
conspi cuousl y at t ached t o each i t em of  equi pment .   Namepl at es f or  
el ect r i cal  appar at us shal l  conf or m t o NEMA st andar ds.

2. 9   LI GHTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I n shi el ded encl osur es wher e el ect r oni c 
equi pment  i s ver y sensi t i ve t o EMI ,  speci f y a dual  
l i ght i ng syst em so t hat  f l uor escent  l i ght i ng can be 
t ur ned of f  and i ncandescent  l i ght i ng t ur ned on 
dur i ng sensi t i ve t est s or  oper at i ons.

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

Pr ovi de l i ght i ng f i x t ur es as i ndi cat ed [ and as speci f i ed i n Sect i on 
26 51 00 I NTERI OR LI GHTI NG. ]   Fl uor escent  l i ght i ng f i x t ur es shal l  meet  t he 
r equi r ement s of  MI L- STD- 461,  Cl ass C3,  Gr oup I  f or  bot h conduct ed and 
r adi at ed i nt er f er ence.

2. 10   EXHAUST FANS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph ci t es onl y mi ni mum 
r equi r ement s.   Desi gn cal cul at i ons ar e necessar y t o 
s i ze HVAC t o sui t  r oom si ze and equi pment / per sonnel  
cont ai ned wi t hi n.   Exhaust  f an mot or s l ocat ed i nsi de 
shi el ded encl osur e must  meet  MI L- STD- 461,  Cl ass C3,  
Gr oup 1.

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

Pr opel l er  f ans shal l  be [ di r ect  dr i ve]  [ bel t  dr i ve]  f or  [ wal l  or  wi ndow]  
[ r oof  or  cei l i ng]  mount i ng,  except  t hat  f ans shal l  be cent r i f ugal  t ype 
wi t h al umi num housi ng and wheel .  Addi t i onal l y,  exhaust  f ans shal l  be 
el ect r omagnet i cal l y compat i bl e.   Mot or s shal l  be compl et el y shi el ded f r om 
t he ai r st r eam.   Pr ovi de exhaust  openi ng and gr avi t y c l osi ng t ype aut omat i c 
l ouver s.   Pr ovi de exhaust  whi ch can suppl y 15 r oom ai r  changes per  hour .  
Capaci t y of  f ans shal l  be cer t i f i ed i n accor dance wi t h AMCA 210,  and shal l  
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be not  gr eat er  t han 110 per cent  of  t he i ndi cat ed capaci t y at  i ndi cat ed 
pr essur e dr op.

2. 11   COAXI AL CABLE PENETRATI ONS

For  each coaxi al  cabl e ent er i ng t he shi el ded encl osur es,  pr ovi de RF 
wavegui de t hr eaded i nser t  wi t h cap and chai n on shi el ded r oom si de of  
encl osur e.

PART 3   EXECUTI ON

3. 1   SHI ELDI NG STEEL I NSTALLATI ON

I nst al l  i n st r i ct  accor dance wi t h t he shi el di ng 
manuf act ur er ' s/ f abr i cat or ' s r ecommendat i ons.   Exer ci se car e whi l e handl i ng 
and i nst al l i ng shi el di ng st eel  t o ensur e agai nst  damage.   Cl ean exposed 
sur f aces of  di r t ,  f i nger  mar ks,  and f or ei gn mat t er  r esul t i ng f r om 
manuf act ur i ng pr ocesses,  handl i ng,  or  i nst al l at i on.   I nsi de t he encl osur e,  
mount  i t ems i ncl udi ng boxes,  condui t s,  f i x t ur es,  and swi t ches di r ect l y t o 
t he st r uct ur al  st eel  member s.  Do not  al l ow mount i ng bol t s and scr ews t o 
penet r at e shi el di ng st eel .  Locat e el ect r i cal  condui t s as c l ose t o RF 
shi el di ng as possi bl e.   I f  mat er i al s and equi pment  penet r at e t he shi el ded 
encl osur e,  seam wel d or  sol der  mat er i al s and equi pment  t o bot h sur f aces or  
shi el di ng st eel .   Wher e t he st eel  sheet  i s much t hi nner  t han t he 
penet r at i ng member ,  pr ovi de a wel ded col l ar  of  i nt er medi at e t hi ckness f or  
t r ansi t i on t o accompl i sh t he wel di ng.

3. 1. 1   Sur f ace Pr epar at i on

Cl ean and buf f  sur f aces t o ensur e f i r m cont act  wi t h shi el di ng st eel .  
Remove pai nt  or  ot her  cover i ngs on mat i ng sur f aces of  speci al  boxes such 
as f or  f i r e al ar m syst ems,  buzzer s,  and si gnal  l i ght s,  i ncl udi ng ar eas 
bet ween box and cover ,  box and wal l ,  and box and condui t .   Remove 
i nsul at i ng mat er i al  t o mai nt ai n a l ow- r esi st ance gr ound syst em and t o 
ensur e f i r m mat i ng of  met al  sur f aces.

3. 1. 2   I nst al l at i on Super vi s i on

Fur ni sh t he ser vi ces of  a qual i f i ed i nst al l at i on engi neer  or  t echni c i an 
r egul ar l y empl oyed by t he shi el di ng manuf act ur er / f abr i cat or  f or  a mi ni mum 
of  t hr ee 8 hour  wor ki ng days t o i nst r uct  Cont r act or  per sonnel  i n t he 
i nst al l at i on of  t he RFI  shi el d.   A qual i f i ed i nst al l at i on t echni c i an i s 
accept abl e i n l i eu of  a qual i f i ed i nst al l at i on engi neer .   Af t er  t he 
shi el ded encl osur e has been compl et el y i nst al l ed i ncl udi ng RF f i l t er s,  
vent s,  and exhaust  f ans,  f ur ni sh t he ser vi ces of  t he engi neer  or  
t echni c i an descr i bed her ei n t o i nspect  t he i nst al l at i on f or  compl i ance 
wi t h t he speci f i cat i ons.   The i nspect i on shal l  be made bef or e any f i ni shes 
or  t he concr et e t oppi ng coat  ar e i nst al l ed.

3. 1. 3   Fl oor  Panel  Set t i ng

Pl ace a pol yet hyl ene di el ect r i c f i l m of  0. 15 mm 6 mi l  t hi ckness over  t he 
st r uct ur al  f l oor  of  t he par ent  encl osur e bef or e any ot her  wor k i s set  
t her eon.  Pr ovi de a 3 mm 1/ 8 i nch t hi ck l ayer  of  har dboar d over  t he f i l m,  
wi t h j oi nt s l oosel y but t ed.   Over  har dboar d l ayer ,  pr ovi de an addi t i onal  
l ayer  of  s i mi l ar  f i l l er  mat er i al  of  equal  t hi ckness as t he pr oj ect i on of  
t he st r uct ur al  member  f r om t he bot t om sur f ace of  t he f l oor  panel ,  l eavi ng 
no mor e t han 6 mm 1/ 4 i nch space bet ween t he har dboar d and t he st r uct ur al  
member .  Al ong panel  seams and at  suppor t  channel s,  pr ovi de a r ef r act or y 
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gl ass c l ot h st r i p t o pr ot ect  subf l oor  and di el ect r i c f i l m f r om wel di ng 
heat .

3. 1. 4   Wel di ng

Pr ovi de t he el ect r omagnet i c shi el di ng wor k i n accor dance wi t h per f or mance 
cr i t er i a speci f i ed.   St r uct ur al l y wel d t he shi el di ng st eel  t o t he st eel  
f r ame i n accor dance wi t h AWS D1. 1/ D1. 1M,  and seal  el ect r i cal  seams RF 
t i ght  by t he MI G met hod,  usi ng el ect r odes st r uct ur al l y and el ect r i cal l y 
compat i bl e wi t h t he adj acent  st eel  sheet s.   Pl ug wel d or  t ack wel d st eel  
sheet  t o f r amewor k at  300 mm 12 i nches on cent er  t o suppor t  st eel  sheet s,  
t hen use cont i nuous seam wel di ng t o seal  RF seams i n t he encl osur e.   Do 
not  al l ow sl ag i ncl usi ons,  gas pocket s,  voi ds,  or  i ncompl et e f usi on 
anywher e al ong cont i nuous wel ded seams.   Be awar e t hat  wel ds whi ch seem 
hi ghl y sat i sf act or y upon vi sual  i nspect i on may f ai l  t he el ect r omagnet i c 
t est .   Cor r ect  wel d f ai l ur es by gr i ndi ng out  such wel ds and r epl aci ng wi t h 
new wel ds.   Per f or m wel di ng,  bot h st r uct ur al  and RF seal i ng,  by empl oyi ng 
a wel der  cer t i f i ed compet ent  f or  MI G wel di ng i n al l  posi t i ons i n 
accor dance wi t h t he St andar d Qual i f i cat i on Pr ocedur e of  AWS D1. 1/ D1. 1M.

3. 2   DOOR ASSEMBLI ES

Mount  so t hat  t he c l ear ance bet ween t he door  edges and f r ame shal l  not  
var y mor e t han 2 mm 1/ 16 i nch and t he i nner f ace of  t he door  per i pher y does 
not  var y mor e t han 2 mm 1/ 16 i nch f r om t he pl ane of  t he door  st op' s f ace.   
Thr ough- bol t  hi nges t o t he door  and t he f r ame.

3. 3   LI NE FI LTERS

Pr ovi de f i l t er s f or  i ncomi ng el ect r i cal  power  l i nes [ ,  i ncl udi ng 
neut r al s, ]  and f or  i ncomi ng t el ephone and si gnal  l i nes.   Suppor t  f i l t er s 
i ndependent l y of  t he shi el di ng.

3. 4   WAVEGUI DE- TYPE AI R VENTS

[ Pr ovi de each i nl et  and r et ur n ai r  duct  wi t h t he number  and si ze of  
wavegui de- t ype ai r  vent s at  each l ocat i on wher e t he duct s ent er  t he 
shi el ded encl osur e. ]   [ As a mi ni mum,  pr ovi de each encl osur e wi t h one 300 mm
 12 i nch squar e i nl et  and one 300 mm 12 i nch squar e r et ur n wavegui de- t ype 
ai r  vent . ]

3. 5   EXHAUST FAN

Mount  on [ wal l ]  [ or ]  [ cei l i ng]  over  t he exhaust  vent  on t he ext er i or  
sur f ace of  shi el ded encl osur e.   Pr ovi de power  f r om el ect r i cal  sour ce 
ext er i or  t o t he shi el ded encl osur e.

3. 6   CONDUCTOR I NSTALLATI ON

Pr ovi de f i l t er ed conduct or s i n condui t ,  except  f or  coaxi al  cabl e,  f r om 
f i l t er  t o shi el di ng and penet r at e t he encl osur e t hr ough t hr eaded r i gi d 
st eel  condui t s.   [ Twi st  conduct or s l eadi ng f r om t he f i l t er s and conduct or s 
i nsi de t he shi el ded encl osur e appr oxi mat el y 30 t ur ns per  met er  10 t ur ns 
per  f oot  i n t he condui t . ]

3. 7   GROUNDI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  not  speci f i ed i n Di v i s i on 26,  
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" El ect r i cal , "  t he f ol l owi ng sent ence shal l  be added:  
" Wi r es i nsi de t he encl osur e and f or  a di st ance of  at  
l east  15 met er s 50 f eet  out si de of  t he encl osur e 
shal l  be encl osed i n a gr ounded,  t hr eaded r i gi d 
st eel  condui t  syst em. "

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

Ext end t he gr oundi ng st ud t hr ough and [ bol t ]  [ wel d]  st ud t o t he el ect r i cal  
power  panel  wi t h a mi ni mum No.  4 AWG i nsul at ed st r anded copper  conduct or  
t o ef f ect i vel y ser ve as a s i ngl e gr oundi ng poi nt  f or  t he compl et el y 
assembl ed shi el ded encl osur e,  bot h i nt er nal l y and ext er nal l y.

3. 8   SERVI CE ENTRANCE PLATE

I nst al l  RF connect or s f r om coaxi al  cabl e and ot her  RF shi el ded cabl e on 
ent r ance pl at e.   Sof t  sol der  connect or s t o t he pl at e.   I f  l ocat i on of  
pl at e i s not  i ndi cat ed,  mount  pl at e i n wal l  panel  adj acent  t o power  l i ne 
f i l t er s.

3. 9   FI ELD TESTS

3. 9. 1   Wel d Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   I f  t he i nst al l at i on i s cr i t i cal ,  f ur t her  
wel di ng t est s may be speci f i ed such as ul t r asoni c,  
r adi ogr aphi c,  or  magnet i c par t i c l e t est s.

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

Vi sual l y i nspect  wel di ng dur i ng t he wel di ng oper at i on and af t er  t he 
wel di ng i s compl et ed.   I nspect  compl et ed wel ds af t er  t he wel ds have been 
t hor oughl y c l eaned by hand or  power  wi r e- br ush.   I nspect  wel ds wi t h 
magni f i er s under  br i ght  l i ght  f or  sur f ace cr acki ng,  por osi t y,  s l ag 
i ncl usi on,  excessi ve r oughness,  unf i l l ed cr at er s,  gas pocket s,  under cut s,  
over l aps,  s i ze,  and i nsuf f i c i ent  t hr oat  and concavi t y.   Gr i nd out  
def ect i ve wel ds and r epl ace wi t h sound wel ds.

3. 9. 2   Seam Leak Det ect i on Test i ng

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   SELDS t est i ng t he wel ds i n t he f l oor  
shi el di ng i s usual l y ver y di f f i cul t  because you 
cannot  " sni f f "  on bot h s i des ( assumi ng t he shi el d i s 
on t he gr ound l evel ) .   To ci r cumvent  t hi s pr obl em 
SELDS l oops may be posi t i oned beneat h t he f l oor  
shi el d f or  SELDS t est i ng.   Dye penet r ant  has al so 
been used t o t est  t he wel ds and i f  t he dye i s used 
pr oper l y t hi s t est  can be as cr i t i cal  of  a t est  as 
SELDS.

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

Cont i nuousl y t est  wel ds dur i ng f abr i cat i on usi ng t he SELDS,  commonl y known 
as a " sni f f er . "   Upon compl et i on of  t he basi c shi el ded encl osur e,  bef or e 
appl y i ng any met al  pr i mer  or  i nst al l i ng any accessor i es,  t est  t he ent i r e 
shi el ded encl osur e wi t h t he SELDS.   I nst al l  t er mi nal  poi nt s on t he 
shi el di ng ext er i or  and per manent l y at t ach t est  l eads on t wo set s of  
di agonal l y opposi ng cor ner s dur i ng const r uct i on f or  use wi t h SELDS.  
Cont i nuousl y pr obe seams wi t h t he t est  r ecei ver  set  t o det ect  abr upt  
changes of  shi el di ng l evel  gr eat er  t han 10 dB on t he " shi el di ng uni t "  
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scal e.   Cl ear l y mar k poi nt s havi ng change gr eat er  t han 10 dB and r epai r  
t he wel d t o meet  t he speci f i ed r equi r ement .   Ret est  each r epai r ed poi nt  
unt i l  t her e ar e no poi nt s on seams whi ch f ai l  t est .

3. 9. 3   At t enuat i on Test i ng

[ Fur ni sh t he ser vi ces of  an i ndependent  t est i ng l abor at or y,  appr oved by 
t he Cont r act i ng Of f i cer ,  t o t est  t he shi el ded encl osur e. ]   [ Fi nal  
accept ance t est i ng wi l l  be by t he Gover nment . ]   Conduct  t he f i nal  
shi el di ng accept ance t est  af t er  penet r at i ons have been compl et ed,  
speci f i cal l y i ncl udi ng el ect r i cal  and ot her  ut i l i t y  penet r at i ons.   I n 
addi t i on,  t he Cont r act or  may schedul e a compl et e or  abbr evi at ed t est  t o 
ver i f y t hat  t he shi el di ng assembl y i s adequat e pr i or  t o conduct i ng f i nal  
shi el di ng accept ance t est .

3. 9. 3. 1   Test  Pr ocedur e,  Fr equenci es,  and Equi pment

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Exper t  Gover nment  wi t ness shoul d be pr esent  
f or  al l  f i nal  accept ance t est i ng.   Not e t hat  I EEE 
299 r equi r es one magnet i c f i el d t est  ( 150 KHz) ,  
t hr ee el ect r i c f i el d t est s ( 200 KHz,  one MHz,  18 
MHz) ,  and one pl ane wave t est  ( 400 MHz) .   Al so,  not e 
t hat  I EEE 299 and NSA 65- 6 di f f er  on posi t i oni ng of  
sour ce and r ecei ver .   I EEE 299 r equi r es sour ce 
out si de and r ecei ver  i nsi de t he shi el d whi l e NSA 
65- 6 r equi r es sour ce i nsi de and r ecei ver  out si de ( t o 
s i mul at e TEMPEST condi t i ons) .  For  TEMPEST shi el di ng 
ef f ect i veness t est i ng,  cont i nuous sweepi ng of  seams 
at  one or  mor e pl ane wave f r equenci es shoul d al so be 
speci f i ed,  i n addi t i on t o t est i ng ar ound al l  door  
panel s,  f i l t er s,  ai r  duct  penet r at i ons and al l  ot her  
penet r at i ons of  t he shi el di ng at  al l  t est  
f r equenci es.   When f i ni sh mat er i al s ar e i n pl ace 
( f l oor  t oppi ng sl abs,  gypsumboar d wal l  f i ni shes,  
r oof  i nsul at i on and cover i ngs,  et c. )  i t  i s  
r ecommended t hat  l i mi t ed t est i ng be r epeat ed.   One 
pl ane wave f r equency sweep,  baked up by magnet i c 
f i el d pr obi ng of  any new l eakage ar eas di scover ed,  
wi t h r epai r  and r et est  as necessar y t o br i ng t he 
encl osur e back i nt o pr oper  SE per f or mance,  i s 
r ecommended.   I f  encl osur e i s desi gned speci f i cal l y 
f or  at t enuat i ng mi cr owave f r equenci es,  speci f y 
addi t i onal  t est  f r equenci es above 1 GHz.   Such 
t est i ng i s expensi ve and shoul d onl y be used when a 
f i r m r equi r ement  exi st s ( e. g. ,  NSA- 65- 6) .

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

The t est  pr ocedur e,  f r equenci es,  and equi pment  shal l  be as speci f i ed i n 
I EEE 299 [ pl us t he addi t i onal  f r equenci es speci f i ed i n t he cont r act ] .   
Per f or m t he t est  as soon as possi bl e af t er  compl et i on of  t he shi el ded 
encl osur e,  i ncl udi ng i nst al l at i on of  ser vi ces,  power / t el ephone/ si gnal  
l i nes,  RF f i l t er s,  and wavegui de vent s.   Conduct  t est  wi t h door s c l osed 
and t he f i l t er s under  nor mal  l oad condi t i ons.

3. 9. 3. 2   Addi t i onal  Test  Poi nt s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Use t hi s par agr aph i f  desi gn i ncl udes st r i ct  
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t ol er ances,  hi gh at t enuat i on r equi r ement s,  and many 
penet r at i ons.   I f  al l  of  t he wel ded seams ar e t o be 
t est ed usi ng I EEE 299 pr ocedur e and f r equenci es,  t he 
speci f i cat i on must  c l ear l y st at e t hi s t o avoi d 
change or der s.

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

Measur e addi t i onal  t est  poi nt s beyond t hose speci f i ed i n I EEE 299.  Test  
poi nt s i ncl ude t he per i pher y of  door s and cover s,  handl es,  l at ches,  power  
f i l t er  penet r at i ons,  ai r  vent  f i l t er s,  t el ephone and cont r ol  l i ne f i l t er  
penet r at i ons,  and poi nt s of  penet r at i on by pi pes,  t ubes,  and bol t s.

3. 9. 3. 3   Fi nal  I n Ser vi ce Test i ng

Upon compl et i on of  accept ance checks,  set t i ngs,  and t est s,  show by 
demonst r at i on i n ser vi ce t hat  equi pment  and devi ces ar e i n oper at i ng 
condi t i on and per f or mi ng t he i nt ended f unct i on.   Gi ve t he Cont r act i ng 
Of f i cer  f i ve wor ki ng days advance not i ce of  t he dat es and t i mes f or  checks 
and t est s.

        - -  End of  Sect i on - -
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