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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 ( RF)  i nt er f er ence 
shi el di ng f or  magnet i c r esonance i magi ng ( MRI )  
f aci l i t i es of  copper  const r uct i on wi t h a del egat ed 
desi gn by t he RF Shi el di ng Vendor  i n conj unct i on 
wi t h a Medi cal  Physi c i st / MR Sci ent i st ,  and 
eval uat i on of  s i t e condi t i ons wi t h el ect r omagnet i c 
i nt er f er ence ( EMI )  f i el d measur ement s.

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 ems( 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 
as a Cr i t er i a Change Request  ( CCR) .

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

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.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a 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 
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.

AMERI CAN COLLEGE OF RADI OLOGY ( ACR)

ACR MRI  Accr edi t at i on Pr ogr am Requi r ement s,  
Lat est  Edi t i on

ASTM I NTERNATI ONAL ( ASTM)

ASTM B370 ( 2022)  St andar d Speci f i cat i on f or  Copper  
Sheet  and St r i p f or  Bui l di ng Const r uct i on

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

I EEE 142 ( 2007;  Er r at a 2014)  Recommended Pr act i ce 
f or  Gr oundi ng of  I ndust r i al  and Commer ci al  
Power  Syst ems -  I EEE Gr een Book

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 4 2023;  ERTA 5 2023;  ERTA 6 
2023)  Nat i onal  El ect r i cal  Code

UNDERWRI TERS LABORATORI ES ( UL)

UL 486A- 486B ( 2018;  Repr i nt  Jul  2023)  UL St andar d f or  
Saf et y Wi r e Connect or s

UL 1283 ( 2017)  UL St andar d f or  Saf et y 
El ect r omagnet i c I nt er f er ence Fi l t er s

1. 2   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  
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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 
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- 01 Pr econst r uct i on Submi t t al s

RF Shi el di ng Vendor  Qual i f i cat i ons[ ;  G,  [ _____] ]

RF Shi el di ng Super vi sor  Qual i f i cat i ons[ ;  G,  [ _____] ]

Medi cal  Physi c i st / MR Sci ent i st  Qual i f i cat i ons[ ;  G,  [ _____] ]

Fi el d Qual i t y Cont r ol  Pl an[ ;  G,  [ _____] ]

RF At t enuat i on Per f or mance Requi r ement s[ ;  G,  [ _____] ]

SD- 02 Shop Dr awi ngs

RF Shi el di ng Shop Dr awi ngs[ ;  G,  [ _____] ]

SD- 03 Pr oduct  Dat a

Mat er i al s,  Equi pment ,  and Manuf act ur ed Uni t s [ ;  G,  [ _____] ]

SD- 06 Test  Repor t s
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I n Pr ogr ess RF Test i ng[ ;  G,  [ _____] ]

Pr el i mi nar y RF Test i ng[ ;  G,  [ _____] ]

Fi nal  RF Test i ng[ ;  G,  [ _____] ]

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

Oper at i ng And Mai nt enance Manual [ ;  G,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

RF Shi el di ng Encl osur e War r ant y[ ;  G,  [ _____] ]

1. 3   QUALI TY CONTROL

Super vi se and i nspect  al l  wor k under  t hi s sect i on,  appr ove al l  mat er i al s 
and equi pment ,  coor di nat e shi el di ng wor k wi t h al l  ot her  wor k and t r ades.

Ensur e t hat  RF shi el di ng syst em f ul l y compl i es wi t h t he MRI  equi pment  
manuf act ur er ' s r equi r ement s,  i s  f ul l y  compat i bl e wi t h ACR accr edi t at i on,  
and compl i es wi t h al l  appl i cabl e codes.

1. 3. 1   Qual i f i cat i ons

Ensur e mi ni mum qual i f i cat i ons as i ndi cat ed.

1. 3. 1. 1   RF Shi el di ng Vendor  Qual i f i cat i ons

A f i r m t hat  has cont i nuousl y execut ed t he desi gn i nst al l at i on,  
super vi s i on,  and t est i ng of  equi val ent  RF shi el di ng syst ems f or  t he 
pr evi ous 5 year s f or  al l  t he RF shi el di ng wor k.

Submi t  a pr oj ect  exper i ence l i s t  of  pr oj ect s of  s i mi l ar  scope compl et ed 
dur i ng t he pr evi ous 5 year s f or  appr oval .   I ncl ude pr oj ect  compl et i on 
dat es,  name and cont act  i nf or mat i on of  t he user  and/ or  owner .   I ncl ude 
i nst al l at i on mat er i al s,  const r uct i on syst em,  r esponsi bi l i t i es,  and 
per f or mance.

1. 3. 1. 2   RF Shi el di ng Super vi sor  Qual i f i cat i ons

RF Shi el di ng Vendor  t o pr ovi de a super vi sor  cont i nuousl y engaged i n t he 
desi gn,  i nst al l at i on,  super vi s i on,  and t est i ng of  equi val ent  RF shi el ded 
syst ems f or  t he pr evi ous 5 year s t o super vi se al l  RF shi el di ng 
i nst al l at i on wor k.

Submi t  t he name,  qual i f i cat i ons and a l i s t  of  pr oj ect s of  s i mi l ar  scope 
compl et ed dur i ng t he pr evi ous 5 year s f or  appr oval .   I ncl ude pr oj ect  
compl et i on dat es,  name and cont act  i nf or mat i on of  t he user  and/ or  owner .  
I ncl ude f i el d i nvest i gat i ons and measur ement s,  i nst al l at i on mat er i al s,  
const r uct i on syst em,  t est i ng met hod,  r esponsi bi l i t i es,  and per f or mance.

1. 3. 1. 3   Medi cal  Physi c i st / MR Sci ent i st  Qual i f i cat i ons

RF Shi el di ng Vendor  t o engage a Medi cal  Physi c i st / MR Sci ent i st ,  meet i ng 
t he mi ni mum ACR r equi r ement s,  who has been cont i nuousl y engaged i n t he 
desi gn,  i nst al l at i on,  super vi s i on,  and t est i ng of  equi val ent  RF shi el ded 
syst ems f or  t he pr evi ous 5 year s.
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Submi t  t he name,  qual i f i cat i ons and a l i s t  of  pr oj ect s of  s i mi l ar  scope 
compl et ed dur i ng t he pr evi ous 5 year s f or  appr oval .   I ncl ude,  pr oj ect  
compl et i on dat es,  name and cont act  i nf or mat i on of  t he user  and/ or  owner .  
I ncl ude f i el d i nvest i gat i ons and measur ement s,  i nst al l at i on mat er i al s,  
const r uct i on syst em,  t est i ng met hod,  r esponsi bi l i t i es,  and per f or mance.

1. 3. 2   RF Shi el di ng Shop Dr awi ngs

Submi t  shop dr awi ngs f or  t he RF shi el di ng syst em i ncl udi ng:  t he 
const r uct i on met hod,  mat er i al s,  ar r angement  and at t achment  of  t he RF 
wal l s,  cei l i ng and f l oor ,  met hod of  RF seal i ng j oi nt s,  t he connect i on and 
met hod of  RF seal i ng RF shi el di ng syst em component s and any ot her  
at t achment  t o t he RF shi el d.   I ncl ude at t achment  det ai l s f or  i nt er i or  
el ement s,  i ncl udi ng suspended cei l i ng,  wal l  f i ni sh and f l oor  f i ni sh 
syst ems.

Locat e and l abel  al l  RF shi el di ng syst em component s and equi pment  
l ocat i ons.

1. 3. 3   Mat er i al  and Component  Cer t i f i cat i on

Wher e cer t i f i cat i on i s r equi r ed,  pr ovi de mat er i al s and equi pment  wi t h 
Under wr i t er s Labor at or i es or  ot her  nat i onal l y r ecogni zed t est i ng 
l abor at or y l abel  and l i s t i ng.   Compl y wi t h NFPA 70,  [ UL 486A- 486B,  ] and 
UL 1283 f or  f i l t er  and el ect r i cal  wor k.

1. 3. 4   Fi el d Qual i t y Cont r ol  Pl an

Submi t  a f i el d qual i t y cont r ol  pl an t o demonst r at e compl i ance wi t h 
cont r act  r equi r ement s.   I ncl ude:  schedul e,  per sonnel ,  met hodol ogy,  
i nspect i on and t est i ng st ages and pr ocedur es,  t est  equi pment  and t he 
pr oposed t est  r epor t  f or mat .

1. 3. 5   Pr e- Const r uct i on Conf er ence

Hol d a pr e- const r uct i on conf er ence wi t h al l  cont r act or s and i nst al l er s 
associ at ed wi t h t he RF shi el di ng const r uct i on and f i t  out .   Revi ew 
r equi r ement s and coor di nat i on t o ensur e t he i nt egr i t y of  t he RF 
shi el di ng.   I ncl ude:  Sequence and schedul e,  coor di nat i on of  t r ades,  
penet r at i ons,  at t achment  of  ot her  const r uct i on and equi pment ,  and 
modi f i cat i on and not i f i cat i on pr ocedur es.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Del i ver  equi pment ,  component s,  and mat er i al s i n or i gi nal  packagi ng,  
l abel ed wi t h t he manuf act ur er / vendor ,  br and name and par t  number .

I nspect  equi pment ,  component s,  and mat er i al s upon r ecei pt .   Remove and 
r epl ace damaged i t ems.   Mi nor  damage may be r epai r ed at  t he di scr et i on of  
t he Cont r act i ng Of f i cer  and t he r epai r  mat ches t he new condi t i on.

Compl y wi t h manuf act ur er s/ vendor s i nst r uct i ons and r ecommendat i ons f or  
st or age and handl i ng of  al l  equi pment ,  component s,  and mat er i al s.

Pr ot ect  mat er i al s and component s f r om del et er i ous envi r onment s i ncl udi ng 
weat her ,  di r ect  sunl i ght ,  moi st ur e,  cont ami nat i on,  cor r osi on,  and 
const r uct i on t r af f i c .
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1. 5   [ PROJECT] [ SI TE]  CONDI TI ONS

Const r uct  t he RF shi el d i n a weat her  encl osed bui l di ng or  envi r onment al l y 
cont r ol l ed bui l di ng,  accor di ng t o t he RF shi el di ng vendor ' s or  MRI  
manuf act ur er s '  r equi r ement s,  whi chever  i s mor e st r i ngent .

1. 6   MAI NTENANCE

1. 6. 1   Mai nt enance Mat er i al s

1. 6. 1. 1   [ Fi l t er s

Pr ovi de one RF power  f i l t er  and one communi cat i ons f i l t er  of  each t ype 
used on t he pr oj ect  as a spar e.

]
1. 6. 1. 2   RF Shi el ded Door s

Pr ovi de one set  of  manuf act ur er  r ecommended spar e par t s f or  each t ype of  
RF shi el ded door [  and 2 set s of  kni f e edge RF door  seal s] .

Pr ovi de one f ul l  set  of  t ool s r equi r ed t o mai nt ai n t he door s i f  not  
t ypi cal l y avai l abl e f r om t ool  vendor s.

1. 6. 2   Oper at i ng And Mai nt enance Manual

Submi t  an Oper at i on and Mai nt enance Manual  f or  t he RF Shi el di ng syst em.   
Addr ess al l  component s and aspect s of  t he RF shi el di ng and i ncl udi ng:

a.   The syst em RF at t enuat i on per f or mance r equi r ement s.

b.   The RF shi el di ng shop dr awi ngs.

c.   The const r uct i on speci f i cat i on f or  t he RF shi el di ng.

d.   RF shi el di ng penet r at i on schedul e.

e.   RF power  f i l t er  schedul e.

f .   RF si gnal  f i l t er  schedul e.

g.   RF t est  pl an.

h.   Vendor / manuf act ur er  mai nt enance dat a.

i .   Spar e par t s dat a.

1. 7   RF SHI ELDI NG ENCLOSURE WARRANTY

Submi t  an RF shi el di ng syst em war r ant y f or  t he RF at t enuat i on per f or mance 
of  t he compl et e RF shi el di ng syst em,  t o meet  t he MRI  equi pment  
manuf act ur er ' s r equi r ement s and be f ul l y compat i bl e wi t h ACR accr edi t at i on 
of  [ 5]  [ _____]  year s f r om dat e of  compl et i on of  t he f i nal  RF t est  f or  
def ect i ve desi gn,  mat er i al s and/ or  wor kmanshi p.
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PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

2. 1. 1   RF Shi el di ng Syst em Component s

The RF shi el di ng syst em i ncl udes,  but  i s not  l i mi t ed t o:

a.   RF compl et e met al l i c  encl osur e i ncl udi ng wal l s,  f l oor  and cei l i ng.

b.   RF shi el ded door s.

c.   RF shi el ded wi ndows.

d.   Over - pr essur e r el i ef  hat ch.

e.   Magnet  del i ver y access panel .

f .   Al l  el ect r i cal ,  mechani cal ,  ut i l i t y ,  s i gnal ,  and cr yogen vent i l at i on 
penet r at i ons,  penet r at i on pl at es and wave gui des.

g.   Di el ect r i c f i t t i ngs.

h.   Power  f i l t er s.

i .   Si gnal  f i l t er s.

j .   Access panel s.

2. 1. 2   RF At t enuat i on Per f or mance Requi r ement s

Submi t  RF at t enuat i on per f or mance r equi r ement s based on Medi cal  
Physi c i st / MR Sci ent i st  el ect r omagnet i c i nt er f er ence ( EMI )  f i el d 
measur ement s, and eval uat i on of  s i t e condi t i ons,  i n consul t at i on wi t h t he 
MRI  equi pment  manuf act ur er .   Ensur e t hat  RF shi el di ng syst em f ul l y 
compl i es wi t h t he MRI  equi pment  manuf act ur er ' s r equi r ement s and i s f ul l y  
compat i bl e wi t h ACR accr edi t at i on.

2. 2   MATERI ALS

2. 2. 1   Mat er i al s,  Equi pment ,  And Manuf act ur ed Uni t s

Pr ovi de equi pment  and manuf act ur ed uni t s t hat  have been cont i nuousl y i n 
pr oduct i on and document ed f or  at  l east  2 year s,  wi t h a ser vi ce 
or gani zat i on t hat  pr ovi des mai nt enance,  par t s and suppor t .

Submi t  pr oduct  dat a f or  al l  mat er i al s,  equi pment ,  and manuf act ur ed uni t s 
f or mi ng or  i nt egr at ed wi t h t he RF shi el di ng i ncl udi ng t he RF shi el di ng 
wal l s,  f l oor  and cei l i ng mat er i al s/ const r uct i on,  door s,  wi ndows,  
over pr essur e r el i ef  hat ch,  power  f i l t er s,  s i gnal  f i l t er s,  and wave gui des.

2. 2. 2   Namepl at es

Pr ovi de t he manuf act ur er s '  namepl at e i ncl udi ng:  name,  model  t ype,  model  
number ,  and ser i al  number ,  on al l  i t ems of  equi pment  and manuf act ur ed 
uni t s.
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2. 3   RF SHI ELDI NG ENCLOSURE CONSTRUCTI ON

2. 3. 1   Copper  Encl osur e Const r uct i on

For m a cont i nuous RF shi el di ng encl osur e i ncl udi ng f l oor ,  wal l s,  and 
cei l i ng,  i ncor por at i ng al l  RF shi el di ng syst em component s,  and conf or mi ng 
t o t he Medi cal  Physi c i st / MR Sci ent i st  RF at t enuat i on per f or mance 
r equi r ement s.   Accept abl e encl osur e t ypes:

a.   Sol i d copper  sheet  conf or mi ng t o ASTM B370 on non- f er r ous sub- f r ame.

b.   Anneal ed copper  f oi l  on non- f er r ous panel  or  composi t e subst r at e.

c.   Ot her  encl osur e t ypes pr e- appr oved i n wr i t i ng.

Use sol der ed connect i ons onl y on hor i zont al  j oi nt s of  sol i d copper  sheet .  
Over l ap copper  a mi ni mum of  51 mm 2 i nches at  al l  j oi nt s,  and cont i nuousl y 
sol der .  

Use cont i nuousl y f ast ened mechani cal  connect i ons on al l  ver t i cal  or  
over head j oi nt s.   Seal  over  al l  mechani cal  connect i on f ast ener  
penet r at i ons wi t h not  l ess t han 51 mm 2 i nches wi de conduct i ve copper  f oi l  
t ape wi t h conduct i ve adhesi ve.

Use st ai nl ess st eel  scr ews t o at t ach RF door s,  wi ndows,  over pr essur e 
r el i ef  hat ch,  and ot her  openi ng f r ame assembl i es or  at t achment s.  

Pr ovi de a mi ni mum 51 mm 2 i nches deep i sol at i on space bet ween t he back of  
t he RF shi el di ng wal l s and any adj acent  bui l di ng wal l s or  st r uct ur e.

Pr ovi de vapor  bar r i er  i sol at i on membr ane bel ow RF shi el di ng f l oor  wher e 
r equi r ed/ r ecommended.

Pr ovi de i sol at ed suppor t  f or  RF shi el di ng wal l s and cei l i ng as r equi r ed by 
t he Medi cal  Physi c i st / MR Sci ent i st .

Use copper  mat er i al  f r ee of  oi l ,  dent s,  and def ect s.

Compl y wi t h al l  appl i cabl e codes. [

I ncl ude sei smi c br aci ng as r equi r ed by code. ]

2. 3. 2   Di el ect r i c Decoupl i ng

Pr ovi de di el ect r i c decoupl i ng of  conduct i ve ser vi ces i ncl udi ng pi pi ng and 
duct wor k.   Do not  penet r at e RF shi el di ng wi t h cont i nuousl y conduct i ve 
el ement s.

2. 3. 3   Gr oundi ng

El ect r i cal l y gr ound t he shi el di ng encl osur e at  a s i ngl e poi nt ,  wi t h a 
mi ni mum r esi st ance t o al t er nat e gr ound of  1, 000 ohms.   Coor di nat e wi t h 
Medi cal  Physi c i st / MR Sci ent i st .

2. 4   RF SHI ELDED DOORS

Pr ovi de door [ s] ,  f r ame[ s] ,  har dwar e and t hr eshol d[ s]  as i ndi cat ed wi t h 
pur pose manuf act ur ed MRI  door  syst em wi t h a demonst r at ed l i f e cycl e t est  
r at i ng of  at  l east  [ 10, 000]  oper at i onal  cycl es wi t hout  l oss of  speci f i ed 
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RF at t enuat i on,  f r om a si ngl e manuf act ur er  wi t h a mi ni mum of  5 year s t r ack 
r ecor d[  and 2 year s f or  t he pr oduct s suppl i ed] .   Suppl y assembl i es 
compl et e wi t h a r i gi d st r uct ur al  f r ame,  har dwar e,  seal s and par t s 
necessar y f or  oper at i on.

Pr ovi de door [ s]  meet i ng MRI  manuf act ur er ' s acoust i c 
r equi r ement s/ r ecommendat i ons.

2. 5   RF SHI ELDED WI NDOWS

Pr ovi de wi ndow[ s]  as i ndi cat ed wi t h pur pose manuf act ur ed hi gh vi s i bi l i t y  
MRI  wi ndow syst em f r om a si ngl e manuf act ur er  wi t h a mi ni mum of  5 year s 
t r ack r ecor d[  and 2 year s f or  t he pr oduct s suppl i ed] .   Suppl y assembl i es 
compl et e wi t h f r ame,  gl azi ng,  and seal s.

2. 6   OVERPRESSURE RELI EF HATCH

Pr ovi de a c l ear l y v i s i bl e,  easi l y accessi bl e and i nst ant l y oper abl e 
over pr essur e r el i ef  hat ch f or  an over pr essur e emer gency.   Oper at e f r om 
i nsi de by pushi ng t he hat ch.   Oper at e f r om out si de by pul l i ng t he hat ch,  
wi t h an appr opr i at e devi ce oper at ed by a per son l ocat ed a mi ni mum of  f our  
f eet  f r om t he hat ch.   Mi t i gat e t he ef f ect s of  t he out f l ow of  super - cool ed 
gas when l ocat i ng t he hat ch t o avoi d i nj ur y or  hazar dous condi t i ons i n 
adj acent  ar eas.

Pr ovi de per manent  s i gnage i nsi de and out si de t he MRI  r oom st at i ng:  
" OVERPRESSURE RELI EF HATCH OPEN I N CASE OF EMERGENCY"

2. 7   MAGNET DELI VERY ACCESS PANEL

Pr ovi de a magnet  del i ver y access panel  f or  r emoval  and r epl acement  of  t he 
MRI  magnet  wi t hout  di smant l i ng t he RF shi el di ng encl osur e.   Coor di nat e t he 
l ocat i on and di mensi ons wi t h t he magnet  del i ver y pat h,  t he MRI  equi pment  
manuf act ur er  and cl ear ances f or  r i ggi ng.

2. 8   POWER AND COPPER SI GNAL RF FI LTERS

Pr ovi de a f i l t er  f or  each power ,  and cabl e s i gnal  l i ne penet r at i ng t he 
encl osur e,  i ncl udi ng power ,  l i ght i ng,  HVAC cont r ol ,  al ar ms,  and 
communi cat i ons t o achi eve RF at t enuat i on speci f i ed.   Fact or y t est  
f i l t er s.   Compl y wi t h NFPA 70,  UL 486A- 486B,  and UL 1283.

2. 9   WAVEGUI DE ASSEMBLI ES

Pr ovi de wavegui de- bel ow- cut of f  ( WBC)  pr ot ect i on f or  al l  pi pi ng,  
vent i l at i on,  f i ber  s i gnal  and cabl e penet r at i ons of  t he RF shi el di ng t o 
achi eve RF at t enuat i on per f or mance r equi r ement s.   Use no l ess t han 1. 5 
t i mes t he hi ghest  f r equency of  t he RF at t enuat i on per f or mance r equi r ement s 
f or  t he cut of f  f r equency.

Pr ovi de ext er i or  di el ect r i c col l ar s t o mai nt ai n a mi ni mum of  [ 1, 000]  ohms 
DC r esi st ance t o gr ound ear t h.

Pr ovi de exhaust  cr yogeni c gas wavegui de assembl i es of  suf f i c i ent  
st r uct ur al  st r engt h f or  magnet  quench.
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PART 3   EXECUTI ON

3. 1   EXAMI NATI ON

Ver i f y s i t e di mensi ons,  condi t i ons,  and el ect r omagnet i c i nt er f er ence ( EMI )  
measur ement s bef or e commenci ng wor k.

3. 2   I NSTALLATI ON

3. 2. 1   Coor di nat i on

Ensur e t hat  al l  r el evant  const r uct i on,  t est i ng,  and suppl y or gani zat i ons,  
and per sonnel  ar e awar e of  RF at t enuat i on cr i t i cal  i nst al l at i on 
r equi r ement s.

Co- or di nat e i nt er nal  ser vi ces and f i ni shes t o MRI  equi pment  manuf act ur er ' s 
r equi r ement s,  al l  appl i cabl e codes and t o be f ul l y compat i bl e wi t h ACR 
accr edi t at i on.

Ensur e t hat  t he i nt er i or  suspended cei l i ng and wal l s wi t hi n t he RF 
shi el di ng encl osur e ar e const r uct ed ent i r el y wi t h non- f er r ous mat er i al s.

Ensur e t hat  f l uor escent  f i x t ur es,  magnet i c bal l ast s,  magnet i c di mmer s or  
s i mi l ar  equi pment  ar e not  l ocat ed wi t hi n t he RF shi el di ng encl osur e.

Ensur e t hat  bui l di ng el ement s or  equi pment  t hat  r equi r e access,  
mai nt enance or  ser vi c i ng ar e not  l ocat ed i n i naccessi bl e spaces i ncl udi ng 
bet ween t he RF shi el di ng encl osur e and adj acent  wal l s,  f l oor s or  cei l i ngs.

Ensur e t hat  bui l di ng ser vi ces t hat  cr oss t he MRI  r oom pass[  i n t he 
i nt er st i t i al  space]  above t he RF shi el di ng encl osur e and do not  pass 
t hr ough t he encl osur e.

3. 2. 2   Pr ocess

Ver i f y t he i nst al l at i on pr ocess f or  compl i ance wi t h t he cont r act  
document at i on,  shop dr awi ngs,  equi pment  and mat er i al  submi ssi ons and 
speci f i cat i ons,  and coor di nat e t he wor k of  al l  t r ades.

3. 3   FI ELD QUALI TY CONTROL

3. 3. 1   I nspect i on

I nspect  i nst al l at i on f or  compl i ance wi t h t he cont r act  document at i on,  shop 
dr awi ngs,  equi pment  and mat er i al  submi ssi ons and speci f i cat i ons.   I nspect  
pr i or ,  dur i ng and f ol l owi ng t he appl i cat i on of  cover i ngs and f i ni shes.

3. 3. 2   Gr ound I sol at i on Moni t or i ng

Cont i nuousl y moni t or  al t er nat e gr ound ear t h i sol at i on f or  a mi ni mum of  
[ 1, 000]  ohms DC r esi st ance pr i or  t o connect i on t o gr ound ear t h.

3. 3. 3   RF At t enuat i on Fi el d Test i ng

Per f or m syst emat i c f i el d cont r ol  i nspect i on and t est i ng.   I ncl ude t he 
met hod of  i nspect i on and t est i ng,  equi pment  used,  per sonnel ,  l ocat i on of  
t est s,  t est  r esul t s and cor r ect i ve act i on t aken or  t o be t aken wi t hi n RF 
t est  r epor t s.
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3. 3. 3. 1   I n Pr ogr ess RF Test i ng

Per f or m i n- pr ogr ess RF encl osur e i nspect i on and t est i ng by t he RF 
shi el di ng vendor  as const r uct i on pr oceeds t o moni t or  shi el di ng 
ef f ect i veness and r ect i f y shi el di ng def ect s as shi el di ng const r uct i on 
pr ogr esses.   I ncl ude vi sual  i nspect i on and wher e possi bl e,  RF shi el ded 
encl osur e l eak det ect i on syst em ( SELDS)  t est i ng of  al l  component  par t s 
i ncl udi ng seams,  penet r at i ons and i nst al l at i ons as wor k pr ogr esses. [   
Submi t  i n pr ogr ess RF t est  r epor t s wi t hi n 3 days of  i nspect i on/ t est i ng. ]   
Conduct  t est i ng t o I EEE 299,  t o val i dat e t he mi ni mum RF at t enuat i on 
per f or mance r equi r ement s.

3. 3. 3. 2   Pr el i mi nar y RF Test i ng

Per f or m pr el i mi nar y RF encl osur e i nspect i on and t est i ng,  by t he[  RF 
shi el di ng vendor , ] [  and t he Medi cal  Physi c i st / MR Sci ent i st , ] [  and t he MRI  
equi pment  manuf act ur er , ]  pr i or  t o t he appl i cat i on of  cover i ngs and 
f i ni shes t o demonst r at e compl et ed RF shi el di ng RF at t enuat i on pr i or  t o 
i nst al l at i on of  any c l osur e over  t he RF shi el d.   I ncl ude vi sual  i nspect i on 
and RF SELDS t est i ng of  al l  component  par t s i ncl udi ng seams,  cor ner s,  
penet r at i ons and i nst al l at i ons.   Conduct  t est i ng t o I EEE 299 t o val i dat e 
t he mi ni mum RF at t enuat i on per f or mance r equi r ement s.   Submi t  pr el i mi nar y 
RF t est  r epor t  f or  appr oval  pr i or  t o i nst al l at i on of  any c l osur e or  f i ni sh.

3. 3. 3. 3   Fi nal  RF Test i ng

Per f or m f i nal  RF encl osur e i nspect i on and t est i ng,  by[  RF shi el di ng 
vendor , ] [  and t he Medi cal  Physi c i st / MR Sci ent i st , ] [  and MRI  equi pment  
manuf act ur er , ]  f ol l owi ng t he appl i cat i on of  al l  cover i ngs and f i ni shes,  
when t he f aci l i t y  i s  compl et e and i s r eady f or  occupancy t o demonst r at e 
compl et ed const r uct i on RF at t enuat i on.   I ncl ude vi sual  i nspect i on and RF 
SELDS t est i ng of  al l  component  par t s i ncl udi ng seams,  cor ner s,  
penet r at i ons and i nst al l at i ons.   Conduct  t est i ng t o I EEE 299 t o val i dat e 
t he mi ni mum RF at t enuat i on per f or mance r equi r ement s.   [ Not i f y t he 
Cont r act i ng Of f i cer  i n wr i t i ng 14 days pr i or  t o t est s and assi st  
moni t or i ng by c l i ent  r epr esent at i ves. ]   Submi t  t he f i nal  RF t est  r epor t .

3. 4   GROUNDI NG

Use an equi pot ent i al  gr oundi ng pl ane met hod i n accor dance wi t h I EEE 142,  
NFPA 70,  and UL 1283.

       - -  End of  Sect i on - -
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