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Preinstallation Requirements for MR Systems

Language Policy

DOC0371395 - Global Language Procedure

MPEAYNPEX | ToBa pbKOBOACTBO € HAIMYHO caMo Ha KuTalckm (ZH-CN), aHrnnckn, ppeHcKn, HEMCKU, IMOHCKK,

OEHUE Kopencku, noncku, noptyrancku (PT-BR), pycku, UCNaHCKM M BUETHAMCKU. AKO AOCTaBYMKBT Ha

(BG) YCNYru Ha JafeH KIMEHT N3MCKBa €31K, KOMTO € pas3finyeH OT Te3Mn €311, OTTOBOPHOCT Ha KIMeHTa
€ Ja NpefoCTaByn NPeBoAaYecKn yCayru.

5 AFMUIRMEA (ZH-CN). B, EIB. BB, BAFIE. BiB. #&E. K=, 98758

(ZH-CN) (PT-BR). 1E. PRI EMBREERA, MREFNRSEEBZEEMES, WEFEHRE
REENFRS

e AFMEIRMA (ZH-CN). BEX. EX. « BAFIX. BX. BX. KEX. 8EFX

(ZH-HK) (PT-BR). Y. EIJEEESZ&_%A@IH&ZKO tzl]%)ﬁ R RIS LR E S OkRA, B
E P A S EIREERNEER.

=% HEFHMERMEAS (ZH-CN). BX. EX. EX. FAFIX. BX. 8BX. F#EAX. 88FX

ZHTW) (PT-BR). 8. PEUEFXAMRNIRA,. BiEF RS U EFRBES AT EFRYIES
#, %}5 =BT ERHIERT.

UPOZORENJE | Ovaj je priru¢nik dostupan samo na kineskom (ZH-CN), engleskom, francuskom, njemackom, tali-

(HR) janskom, japanskom, korejskom, poljskom, portugalskom (PT-BR), ruskom, Spanjolskom i vijetnam-
skom jeziku. Ako klijentov serviser zahtijeva jezik koji nije jedan od tih jezika, odgovornost je klijenta
pruziti uslugu prevodenja.

VYSTRAHA Tato prirucka je k dispozici pouze v ¢instiné (ZH-CN), anglicting, francouzsting, némciné, italsting,

(CS) japonstiné, korejstiné, polstiné, portugalstiné (PT-BR), rustiné, Spanélstiné a vietnamstiné. Pokud
poskytovatel sluzeb zakaznika vyZaduje jiny jazyk neZ tyto jazyky, je odpovédnosti zakaznika posky-
tovat prekladatelské sluzby.

ADVARSEL Denne vejledning findes kun pa kinesisk (ZH-CN), engelsk, fransk, tysk, italiensk, japansk, koreansk,

(DA) polsk, portugisisk (PT-BR), russisk, spansk og vietnamesisk. Hvis en kundes tjenesteudbyder kraever
et andet sprog end disse sprog, er det kundens ansvar at levere oversaettelsestjenester.

WAARSCHUW- | Deze handleiding is alleen beschikbaar in het Chinees (ZH-CN), Engels, Frans, Duits, Italiaans, Japans,

ING Koreaans, Pools, Portugees (PT-BR), Russisch, Spaans en Vietnamees. Als de serviceprovider van

(NL) een klant een andere taal dan deze talen vereist, is het de verantwoordelijkheid van de klant om
vertaalservices te leveren.

WARNING This manual is available in Chinese (ZH-CN), English, French, German, Italian, Japanese, Korean,
Polish, Portuguese (PT-BR), Russian, Spanish, and Vietnamese only. If a customer's service provider

(EN) g
requires a language other than these languages, it is the customer's responsibility to provide transla-
tion services.

HOIATUS See juhend on saadaval ainult hiina (ZH-CN), inglise, prantsuse, saksa, itaalia, jaapani, korea, poola,

(ET) portugali (PT-BR), vene, hispaania ja vietnami keeles. Kui kliendi teenusepakkujal on vaja juhendit
mdnes muus keeles, on tolketeenuste osutamine kliendi kohustus.

VAROITUS Tama opas on saatavilla vain kiinaksi (ZH-CN), englanniksi, ranskaksi, saksaksi, italiaksi, japaniksi,

(FI) koreaksi, puolaksi, portugaliksi (PT-BR), venajéksi, espanjaksi ja vietnamiksi. Jos asiakkaan palvelun-
tarjoaja edellyttda muuta kuin ndita kielid, kdannospalveluiden tarjoaminen on asiakkaan vastuulla.

ATTENTION Ce manuel est disponible uniquement en allemand, anglais, chinois (ZH-CN), coréen, espagnol,

(FR) francais, italien, japonais, polonais, portugais (PT-BR), russe et vietnamien. Si le prestataire de serv-
ices d'un client nécessite que le manuel soit rédigé dans une autre langue que celles mentionnées
ci-dessus, il incombe au client de le faire traduire.

WARNUNG Dieses Handbuch ist nur auf Chinesisch (ZH-CN), Englisch, Franzdsisch, Deutsch, Italienisch, Japa-

(DE) nisch, Koreanisch, Polnisch, Portugiesisch (PT-BR), Russisch, Spanisch und Vietnamesisch verfligbar.

Wenn ein Dienstleister des Kunden dieses in einer anderen Sprache als die genannten bendtigt, liegt
es in der Verantwortung des Kunden, Ubersetzungsdienstleistungen zu erbringen.
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Preinstallation Requirements for MR Systems

MPOEIAOMOI | AuTo To gyXeLpidio ival Stabatuo povo oe Kivelika (ZH-CN), AyyAika, TaAAiKa, Meppavikda, ITaiika,

H>H lamwvika, KopsaTika, MoAwvikd, MoptoyaAika (PT-BR), Pwaotkd, lomavika kat Bietvapedika. Eav o

(EL) TIAPOXOG UTINPECIWY EVOG TIEAATHN ATIALITEL YAWOOA TIOU SV GUUTIEPIANAUPBAVETAL OE AUTES TIC YAWOOEG,
amoteAel euBUVN TOU TTEAATN VA TIAPEXEL UTINPETIEG LETADPAONC.

FIGYELMEZ- | Ez a kézikonyv az alabbi nyelveken érhet6 el: angol, francia, japan, kinai (ZH-CN), koreai, lengyel,

TETES német, olasz, orosz, portugél (PT-BR), spanyol és vietnami. Ha az tigyfél szolgaltatdja ezektdl eltérd

(HU) nyelvii kézikonyvet szeretne, akkor az ligyfél feladata, hogy gondoskodjon a megfeleld forditasrol.

ABVORUN Pessi handbdk er adeins faanleg a kinversku (ZH-CN), ensku, fronsku, pysku, itélsku, japonsku,

(IS) kéresku, polsku, portigdlsku (PT-BR), rissnesku, spaensku og vietnémsku. Ef pjonustuadili vidskipta-
vinar parfnast annars tungumals en pessara tungumala er pad 4 abyrgd vidskiptavinarins a8 veita
pydingarpjénustu.

AVVERTENZA | Questo manuale & disponibile solo in lingua cinese (ZH-CN), inglese, francese, tedesco, italiano, giap-

(IT) ponese, coreano, polacco, portoghese (PT-BR), russo, spagnolo e vietnamita. Qualora un fornitore
di servizi del cliente richieda una lingua diversa dall'inglese, sara responsabilita del cliente fornire il
servizio di traduzione corrispondente.

L CDXIYZaT7IFE. PEEE (ZH-CN). HFEB. 75V RFB. FAVEE. /X7, HAGE. 8

(JA) EzE. R—F 2 REB. RILMAHILEE (PT-BR). O 7. AR VE. BLURMFLEDOH
TIRMHINhTVLWE T, BEROT—EXTONAMEADRCNSDOEEBUNDEBEZHVEL TS
HEIF. BEROERICEVWTERRY —ERZRHEL TS,

41 O| HB M= E5=0{(5=0-5=), B0, ZTHA0, SU0|, O|HE[0t0], 20|, &t=0], ZTE0], E=

(KO) EU0{(ZERZ0-HEtA), 2{A|0}0], AH|Q10], HIEHO| 20t H|ZE L|Ct 0 ZHO| MH|A K|S X7} O]
HOIE H|2lS CHE AN E @715t 22, HY MH|AE HSoh= A2 Do MAJL|CE

BRIDINAJUMS | STrokasgramata ir pieejama tikai kinie3u (ZH-CN), anglu, frandu, vacu, italiesu, japanu, korejiesu,

(L) polu, portugalu (PT-BR), krievu, spanu un vjetnamiesu valoda. Ja klientu apkalposanas specialistam
ir nepiecieSama cita valoda, kas atskiras no Seit noraditajam, klienta pienakums ir nodrosinat tulko-
Sanas pakalpojumus.

|SPEJIMAS Sis vadovas pateikiamas tik kiny (ZH-CN), angly, pranciizy, vokie¢iy, italy, japony, koréjieciy, lenky,

(LT) portugaly (PT-BR), rusy, ispany ir vietnamieciy kalbomis. Jei klienty paslaugy teikéjui reikalinga kita
nei Sios kalba, uz vertimo paslaugy suteikima atsako klientas.

ADVARSEL Denne handboken er bare tilgjengelig pa kinesisk (ZH-CN), engelsk, fransk, tysk, italiensk, japansk,

(NO) koreansk, polsk, portugisisk (PT-BR), russisk, spansk og vietnamesisk. Hvis en kundes tjenestelever-

andar krever et annet sprak, er det kundens ansvar a levere en oversettelsestjeneste.

OSTRZEZENIE
(PL)

Niniejsza instrukcja jest dostepna wytacznie w jezyku chinskim (ZH-CN), angielskim, francuskim, nie-
mieckim, wtoskim, japoriskim, koreanskim, polskim, portugalskim (PT-BR), rosyjskim, hiszparnskim

i wietnamskim. Jesli ustugodawca klienta wymaga jezyka, ktdry nie zostat wymieniony powyzej,
obowiazkiem klienta jest zapewnienie ustug ttumaczeniowych.

ATENCAO Este manual esté disponivel somente em chinés (ZH-CN), inglés, francés, alemao, italiano, japonés,
(PT-BR) coreano, polonés, portugués (PT-BR), russo, espanhol e vietnamita. Se o prestador de servigos de
um cliente necessitar de um idioma diferente dos mencionados, o fornecimento dos servicos de
tradugdo é de responsabilidade do cliente.
ATENCAO Este manual esta disponivel apenas em alemao, chinés (ZH-CN), coreano, espanhol, francés, inglés,
(PT-PT) italiano, japonés, polaco, portugués (PT-BR), russo e vietnamita. Se o fornecedor de servigos de
um cliente necessitar de um idioma diferente dos listados aqui, é da responsabilidade do cliente
assegurar os servicos de tradugdo.
ATENTIE Acest manual este disponibil numai in limbile chineza (ZH-CN), engleza, franceza, germana, italiana,
(RO) japoneza, coreeand, poloneza, portugheza (PT-BR), rusa, spaniold si vietnameza. Daca furnizorul de

servicii al unui client solicita o limba diferita fata de aceste limbi, este responsabilitatea clientului sa
furnizeze servicii de traducere.
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OCTOPOXXHO |HacTosyee pyKOBOACTBO JOCTYMHO TONbKO HA KMTackoM (ZH-CN), aHrniicKoM, ppaHLy3CKoM,

! HeMeLLKOM, UTaNbSIHCKOM, SITOHCKOM, KOPeNCKOM, NMoIbCKOM, nopTyranbckoM (PT-BR), pycckom,

(RU) MCMaHCKOM M BbETHAMCKOM si3blKax. ECIM NOCTaBLYMKY YCyr 3aKa34ymKa TpebyeTcs pyKOBOACTBO
Ha KaKOM-NTM60 A pyrom si3bike, NepeBof, PYKOBOACTBA Ha HEO6XOAMMBbIN A3bIK OCYLLECTBASETCS
CTOPOHOW 3aKa3vuKa.

UPOZORENJE | Ovaj priru¢nik dostupan je samo na kineskom (ZH-CN), engleskom, francuskom, nemackom, italijan-

(SR) skom, japanskom, korejskom, poljskom, portugalskom (PT-BR), ruskom, Spanskom i vijetnamskom
jeziku. Ako korisnik kao pruZalac usluge zahteva neki drugi jezik od navedenih, njegova je duznost da
obezbedi prevod.

UPOZORNE- | Tato prirucka je dostupna len v nasledovnych jazykoch: ¢instina (ZH-CN), angli¢tina, francizstina,

NIE nemcina, taliancina, japoncina, kérejcina, polstina, portugaldina (PT-BR), rustina, Spanielcina a viet-

(SK) namcina. Ak poskytovatel sluZieb daného zakaznika poZaduje iny ako tieto jazyky, za poskytnutie
prekladatelskych sluzZieb zodpoveda zakaznik.

ATENCION Este manual estd disponible solo en chino (ZH-CN), inglés, francés, aleman, italiano, japonés, cor-

(ES) eano, polaco, portugués (PT-BR), ruso, espafiol y vietnamita. Si el proveedor de servicios de un
cliente requiere un idioma distinto de estos idiomas, es responsabilidad del cliente proporcionar los
servicios de traduccion.

VARNING Den har manualen finns endast tillgdnglig pa kinesiska (ZH-CN), engelska, franska, tyska, italienska,

(SV) japanska, koreanska, polska, portugisiska (PT-BR), ryska, spanska och vietnamesiska. Om en kunds
tjansteleverantor behdver ett annat sprak an dessa ar det kundens ansvar att ordna med Gversatt-
ningstjanster.

OPOZORILO | Ta prirocnik je na voljo v kitajs¢ini (ZH-CN), anglescini, francoscini, nemscini, italijanscini, japonscini,

(SL) korejs¢ini, polj3¢ini, portugald¢ini (PT-BR), rus¢ini, $panicini in vietnam3¢ini. Ce kup&ev ponudnik
storitev potrebuje drug jezik, mora za prevod poskrbeti kupec.

DIKKAT Bu kilavuz yalnizca Cince (ZH-CN), ingilizce, Fransizca, Almanca, italyanca, Japonca, Korece, Lehge,

(TR) Portekizce (PT-BR), Rusca, Ispanyolca ve Vietnamca dillerinde mevcuttur. Misteri servis saglayicisi bu
dillerden baska bir dil talep ederse ceviri hizmeti saglamak musterinin sorumlulugundadir.

3ACTEPEXEH | Lieii noCibHMK BOCTYMHMIA nnwe KuTacbkoto (ZH-CN), aHrnincbKoto, hpaHLy3bKoto, HiMEeLbKO,

HA iTanincbKo, SMOHCHKO, KOPENCHKO, NOJSIbCbKO, MopTyranbcbkoto (PT-BR), pociiicbkoto,

(UK) iCNaHCbKOO Ta B’ETHAMCbKOIO MOBaMU. SIKLLO NOCTaYabHUK MOC/Yr 3aMOBHMKA BUKOPUCTOBYE

MOBY, SIKy He BKa3aHo y LibOMy Nepeiky, Noc/yru 3 nepeknagy Mae 3a6e3ne4ynTi 3aMOBHHUK.

5850260-1EN Revision 9

RF Shielded Room 4/32



Preinstallation Requirements for MR Systems Contents

Contents

1 PUIPOSE ciriuierintercacescatescstescssesessesessesessssessssessssessssesessesessssessssessssessssessssesessesessssessssessssessnsesens 6
1.1 Who Should Read ThisS MAnUal ......c.coeeiriiiiieieieteteteteieete ettt ettt st s ettt st e sa e 6
1.2 INEFOAUCTION. .ttt ettt ettt ettt b et ettt et et s s bt e s b e b et e b s b et e st e b e be b enessesse st entesensentenenee 6
1.3 RF Shielded ROOM PUIPOSE ......cioiiieriiriirtiteientesieeit sttt st e et et et e ssesae st et e besbasbassssnsentansassessasssensensenee 6

2 BaCKBIrOUNd....couiruireiieirniincnecrecressesrssrsssscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsss 8
2.1 RF Interference from Electronic Devices in the Magnet ROOM ........ccveirerieirenienieinenienieesenieseeeseeseeeeaens 8
2.2 RE DEFINITIONS w.eneeiiiiieteieertete ettt ettt et b et sttt b et et b b st e st b e s e e sesbesenesaees 8

3 ROQUIFEMENTES . ccccuiuiieieiieniencencrectastentascascascsssssssssssssascasssssssssssssssssssssasssssssssssssssassassassasssnssnss 10
3.1 CUStOMEr RESPONSIDILITIES ..vviveiieiiieiiciereere ettt st s e e s e e s e s te s tessaesenessaesbasssesssesssesssessaessanns 10
3.2 RF Shield REQUITEMENTS....cccviciieiietieeeeeiestisteetee et este e st et e e et e st e ssesae s e e s e sessessassesssessensensessassesssassensenes 10
3.3 Dock/Table Frame Anchor Mounting REQUIrEMENTS ....cc.eviviriierienienirerteteeiesie sttt st 12
3.4 RF Shielding Integrity (Shielding Effectiveness) Reliability Requirements ..........cccecevevirenenenenenennenne 14
3.5 Electrical Line and Filter REQUITEMENTS ......ccviecieecieeieeieceetecsieeteeteeee e esteeteetesaessaesseeseeseessesnsessaessaens 15
3.6 GroUNdING REQUITEMENTS. ....ciitiriieiietieteteteteeiee ettt e st st et et et e sbesbesat st et et e besbesse et et ebesbesseesteneensensenee 15

4 RF Shielding Effectiveness (SE) and Ground Isolation Test Methods.......c.ccccceucirncinecineccaeccnecnaees 19
4.1 Ambient Radio Frequency INterference (RFI)......cocecieeeeeeeeeeeesteresee et eeeste e se s e sessessessesseesessensens 19
4.2 DiISCrete RF INtEITEIENCE ...ttt sttt ettt ettt s st et et et e sbesaesanentensansans 19
4.3 Broadband RF INterfEr@NCe......coivivieirinieirieeieieeeeret ettt ettt sttt sttt ettt et e e sbesbe e s 19
4.4 RF Shielding Effectiveness (SE) and Ground Isolation Test Methods .........ccoceveviecieciecenenieneneeceeeens 20
4.5 Ambient Radio Frequency Interference (RFI) Sit€ SUIMVEY .......ccvevvecieeieeeeeieeciestesee et steste e re e aesaensens 20
4.6 RF Shield Test Requirements and TESt SELUP.....civirrvirviiriieniieniiienresreseeseesressressseseesraesseessesssesssesssessees 22
4.7 Shielding EffeCtiVENESS (SE)...ccveveriririeierierieniesestetestesiestesiestestestessessesseetessessessessssssensessessessesssensensensans 22
4.8 Reference Level and DYNamiC RANEE ....coveivuerierieirienieieeeesieeeieste et sie et re st st beste e e e stense e ssessensenees 23
4.9 TEST EQUIPIMENT ..eiiiiiiiiiirtereerte ettt st st sit e st e stesteseesaeesaeesbe s sassbesatesssessaansesssasssesssesssesseensessseessesssesssensees 23
4,10 TEST FIEQUENCY eeeeiieiieiitteeeeeeiiteeeeeeittteeeese st teeeeseareteesesensrtaeesesenssteaessesanssteeessasnsetaeessesssseteesssassnsenes 24
4.11 MeEaSUremMENT PrOCEAUIE.......ccueiiiiirtieietetetert ettt e st sae et et st et e bt eat et et e sbe s bt e st et et ebesbessesaeententensens 24
4.12 Shielding Effectiveness MEASUIEMEN .......cccciverciirieriireneeeetestestesee e etesteseessessessesstessessessessesssessessensens 24
4.13 Reference LeVEl MEASUIEMENT.....cccciviriiriereteteertet ettt sttt sttt be st et s b et et e besbensesassensensenees 25
4.14 Attenuated Level MEaSUIEMENT. ..ottt sttt ettt s et ettt e sbesbesmeeeesaesnens 26
4.15 Shielding Effectiveness CalCUlation ........ccoeveviiiiieniinieneneetestestesee ettt sttt et s e seesseesaesaessans 28
4.16 RF Shielded Room Ground Isolation Resistance Measurement Method ..........cocceceeieviinenncninnenienen. 28
4.17 RF Shield TESt REPOI . .vieuieeeeteieiietietete e ste st st st te e steste s e e ee s et e sessesseessessessessessesssessensessessesseensensensens 29

REVISION HiStOrY . ..iuiiuiiuiiniinineiieiienienianiniiacsessessessesssssscascsscsssssssesssssassasssssssssessssssssasssssssssessnses 31

5850260-1EN Revision 9 RF Shielded Room 5/32



1 Purpose

1.1 Who Should Read This Manual

The following personnel must be aware of the contents of this manual:

Icon Personnel

RF Vendor

Architect

1.2 Introduction

This document details the RF shielding requirements for the Magnet Room for all new production
systems. This information was previously located in the system Preinstallation Manual. Since there are
common elements to RF shielding requirements for the different systems and magnets, this manual
has been created, and the RF shielding requirements have been removed from the individual system
Preinstallation Manual.

1.3 RF Shielded Room Purpose

WARNING

ff} MR SYSTEM PERFORMANCE DEGRADATION

Failure to use this equipment in the specified type of shielded location could result in
degradation of the performance of this equipment, interference with other equipment,
or interference with radio services.

Make sure the RF shield conforms to the requirements in this manual to maintain
optimal performance of the MR System.

The RF shielded room is critical to the correct clinical operation of the MR System. RF shielding
attenuates the external RF electromagnetic fields. Low RF environments present lower risk to RF
impacts to image quality. The RF shielding must also prevent the MR System RF emissions from
interfering with RF receiving systems such as other MR Systems, aircraft control and communication
systems. Refer to [EC EMC Compliance Preinstallation Requirements for MR Systems, 5850261-1EN.

RF shielding requirements consider the current RF environment at the site as well as future conditions,
such as expansion, with the addition or upgrade of multiple MR Systems, as well as changes to the

RF environment at the time of installation. The RF shielding requirement also considers the expected
degradation over time from the RF shielded room from corrosion and use.
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Preinstallation Requirements for MR Systems 1.3 RF Shielded Room Purpose

The overall RF shielding performance aims to address:
1. |IEC EMC Regulatory Compliance
2.  MRClinical image quality for the life of the product
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2 Background

2.1 RF Interference from Electronic Devices in the Magnet
Room

The MR System operates with a highly sensitive RF receiving front end to be able to capture the signal
of an object scanned. The Magnet Room part of the MR System installation provides the RF isolation to
reduce the interference from electrical devices outside the shielded location.

It is possible that any device that functions with active electronic circuitry may potentially interfere
with the operation of the MR System if such device is introduced inside the Magnet Room even though
the device does not have an intentional RF Transmitter. Extreme EMC measures must be taken into
account in the design and manufacturing of an electrical device if such device is intended to operate
inside the Magnet Room.

Devices that may potentially interfere with the MR System if introduced inside the Magnet Room

are those containing active electronics. Some examples include: Switching Mode Power Supply
(SMPS), microprocessor, Digital Signal Processors, analog to digital converters, LCD displays, keypad
controllers, motors, battery operated devices.

Avoid thermostats, nurse calls, and smoke detectors that are digital or addressable in the magnet
room.

2.2 RF Definitions

Broadband Interference

Broadband interference is caused by electrical discharge within the Magnet Room. Potential
sources of interference can be reduced by limiting static discharge, ensuring all metal-to-metal
contact is tight and secure, and ensuring all electrical and grounding requirements are met.

Discrete Interference

Discrete interference is fixed-frequency, narrowband RF noise. Potential sources of discrete
interference are radio station transmitters and mobile RF transmitting devices. Magnet Room

RF shielding prevents external RF energy from entering the room and degrading the MR System RF
receivers.

Electromagnetic Environment

The totality of electromagnetic phenomena existing at a given location.

Plane Wave

An electromagnetic wave which predominates in the far-field region from an antenna (or source),
and with a wave front which is essentially a flat plane.
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Preinstallation Requirements for MR Systems 2.2 RF Definitions

Penetration

The passage through a partition or wall of an equipment or enclosure by a wire, cable, pipe,
waveguide, or other conductive object.

Shield

A housing, screen, or cover which substantially reduces the coupling of electric and magnetic
fields into or out of circuits or prevents the accidental contact of objects or persons with parts or
components operating at hazardous voltage levels.

Shielding Enclosure (Faraday Cage)

An area (box, room, or building) specifically designed to attenuate electromagnetic radiation or
acoustical emanations, originating either inside or outside the area.

Shielding Effectiveness (SE)

A measure of the reduction or attenuation in the electromagnetic field strength at a point in space
caused by the insertion of a shield between the source and that point.

Primary Ground

All RF shield components (walls, floor, ceiling, and so on) must be electrically bonded together to
form one common ground plane which is connected to the Facility Grounding Conductor.

Secondary Ground

Other grounds that connect the outside of the RF shielded room to earth grounds are called
secondary grounds.
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3 Requirements

3.1 Customer Responsibilities

The Customer is responsible for:

1.

The selection of a quality RF shielded room vendor who understands the RF shielding room
purpose described in 1.3 RF Shielded Room Purpose on page 6.

o NOTE
On request, the GE HealthCare Project Manager of Installation (PMI) can supply a list
of RF shielding room vendors.

Contracting with the RF shield vendor for design, installation, maintenance and repair of the RF
shielded room, to include, but not limited to, shielding effectiveness (SE), door threshold, door
seal, and pressure equalization vent operation for the life of the MR System. Refer to 3.2 RF Shield
Requirements on page 10.

This includes installation of the dock/table frame anchor(s) and seismic anchoring as applicable.
See 3.3 Dock/Table Frame Anchor Mounting Requirements on page 12.

To ensure ongoing effectiveness of the RF shield, the customer is advised to:

+ periodically clean and inspect the RF access door(s). RF shielding performance of the RF
access door(s) is compromised if the door is damaged or if dirt and debris is accumulated on
the door perimeter.

« disallow any unauthorized electrical cables to enter the RF shielded room.
+ disallow any unauthorized modifications to the RF shielded room.

In some cases, the RF shielded room is not in a temperature or humidity controlled environment.
The customer must take local measures to prevent RF shield effectiveness degradation.

Special care should be used when installing all fixtures penetrating the RF shield (for example,
vents, electrical conduit, penetration panels, and so on) to ensure the integrity of the RF shielded
room is maintained.

Refer to the Preinstallation Manual (for the applicable system) for details concerning any Magnet
Room openings such as PEN Panel openings and optional service hatch requirements.

3.2 RF Shield Requirements

1.

The RF shielded room with installed blank penetration panels shall provide a minimum of 90
dB of shielding effectiveness (SE) for the entire room, and a minimum of 100 dB of shielding
effectiveness for adjacent MRI systems, at the following frequencies:

(For all 1.5T systems)

1.1. 63.86 MHz+0.5 MHz
1.2. 51.00 MHz £ 0.5 MHz
1.3. 76.60 MHz + 0.5 MHz
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(For all 1.49T systems)

1.1. 63.43 MHz+0.5 MHz
1.2. 50.66 MHz £ 0.5 MHz
1.3. 76.09 MHz + 0.5 MHz
(For all 3.0T systems)

1.1. 127.72 MHz + 0.5 MHz
1.2. 102.20 MHz £ 0.5 MHz
1.3. 153.30 MHz + 0.5 MHz
(For all 7.0T systems)

1.1. 238.4 MHz +0.5 MHz
1.2. 298.0 MHz + 0.5 MHz
1.3. 357.6 MHz+ 0.5 MHz

Adjacent MRI systems are defined as two or more MRI systems with shared equipment rooms, or
shared control rooms, or magnets with intersecting 0.1 mT (1 G) lines.

GE HealthCare recommends that newly constructed RF shielded rooms achieve 100 dB shield
effectiveness to maximize expected performance lifetime.

2. The RF shielded room must be isolated from earth ground by more than 1000 ohms DC resistance
during construction (before electrical installation).

3. TheRF shielded room must be grounded to the RF common ground stud.

The common ground stud is grounded back to the Power Distribution Unit in the PGR (Power,
Gradient, RF) cabinet, System Cabinet or ISC (Integrated System Cabinet) (whichever cabinet
ships with the system).

See Grounding Requirements on page 15 for RF shield room grounding details.

4. RF shielded room installation materials must meet steel mass limits listed in Magnet Room
Structural Requirements to keep magnetic field homogeneity. Refer to the Preinstallation Manual
for the applicable system.

5. Any moving part (such as doors) must not contain ferrous materials.

6. Anyventingin or out of the Magnet Room should follow the requirements in Magnet Room Venting
Requirements, 5850263-1EN.

7. For systems utilizing Multi-Nuclear Spectroscopy (MNS) Magnetic Resonance Imaging, it is
recommended to also perform SE testing at the lowest isotope frequency.
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Preinstallation Requirements for MR Systems

3.3 Dock/Table Frame Anchor Mounting Requirements

3.3 Dock/Table Frame Anchor Mounting Requirements

Figure 3-1 Dock Anchor Mounting Options (For 1.49T/1.5T/3.0T systems)

-1 .35 mm ~ 60 mm

Item

Description

Bolted Method (cutaway side view)

Female Anchor Method (cutaway side view)

Removable

=

Removable anchor rod (Male insert)

Dock

Clamp bracket

Finished floor

Filler board or grout

Conductive fibrous washer (RF seal)

RF shield

Concrete

Ol |l N[O | | W] N

Female anchor insert
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3.3 Dock/Table Frame Anchor Mounting Requirements

Figure 3-2 Dock Anchor Mounting Options (For 7.0T systems)
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Item Description

A Bolted Method (cutaway side view) (removable)

B Female Anchor Method (cutaway side view) (removable)

1 Removable anchor rod (Male insert)

2 Dock

3 Clamp bracket

4 Finished floor

5 Raised floor

6 Female anchor insert

Notes:

« The location of the dock/table frame varies by system. See the appropriate Preinstallation Manual
for the correct locations.

« For table frame anchor hole location, refer to the Finished Room Requirements section in the
Preinstallation Manual for the applicable system.

1. Ifthe system is beinginstalled in an existing MR suite, the original dock anchor must be removed
and the holefilled in. The new anchor is reset after the magnet is installed. For upgrades that
reuse the existing magnet, contact the PMI for further details about the potential reuse of the old
dock anchor.

2. The RF shield vendor must design and install the dock/table frame anchor bolt.

3. Theanchor bolt must be installed after the magnet is installed.

4, The dock/table frame anchor must not contact floor rebar or other structural steel.

5. The dock/table frame anchor must electrically contact the RF shield at point of entry.

6. The dock/table frame anchors must have the following properties:

6.1. Anchors must be two-part assembly (male/female).
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Preinstallation Requirements for MR Systems 3.4 RF Shielding Integrity (Shielding Effectiveness) Reliability Requirements

6.2. Female side must be expansion- or epoxy-type.

6.3. Male side must be a bolt or threaded rod with appropriate-sized nut (bolt or rod must be
removable—not epoxied or cemented in place).

6.4. Anchors must be electrically conductive.

6.5. Anchors must be non-ferrous.

6.6. Anchors must not induce galvanic corrosion with the RF shield.
6.7. Anchors must be commercially procured.

6.8. If anchoring a table, the anchor rod hole clearance in the table frame anchor base is 11 mm
(0.43in.). The anchor rod diameter must be sized appropriately.

6.9. Anchors must meet the following clamping force: 2669 N (600 b.)

6.10.The anchor rod must extend at least 35 mm (1.38 in.) but not more than 60 mm (2.36in.)
above the finished floor.

6.11.The anchor rod must be less than 152 mm (6 in.) in total length (length above the floor plus
embedded length).

6.12.1f the underside of the deck is metallic, then insulating bushing must be added to the
through bolt hardware to prevent grounding of the shield at this point.

The RF shield vendor must perform a pull test on the anchor (equal to the clamping force). Results
must be provided to the GE HealthCare Project Manager of Installation (PMI).

3.4 RF Shielding Integrity (Shielding Effectiveness)
Reliability Requirements

1.

6.

The RF shielded room must be designed and installed to meet or exceed the 90 dB of shielding
effectiveness (SE). See 3.2 RF Shield Requirements on page 10 for conditions where 100 dB of
shielding effectiveness is required.

The final shielding effectiveness performance of the RF shielded room is determined based on the
lowest measurement of all test point locations.

The RF shielded room vendor is responsible for testing RF shielding effectiveness and ground
isolation resistance. See Chapter 4, RF Shielding Effectiveness (SE) and Ground Isolation Test
Methods.

Ensure all joints and mechanical connections remain secure:
4.1. Allsolder joints clean and properly prepared.
4.2. All mechanical fasteners sufficiently tightened and secured.
4.3. Do not use rivets or self-tapping screws (as these tend to loosen over time due to vibration).
Prevent RF shield corrosion:
5.1. Avoid contact between dissimilar metals.
5.2. Ensure all joints and seams are correctly dressed using correct materials.
NOTE
Sacrificial anodes are recommended.

Doors and door frames must be structurally stiff to prevent physical changes to the RF shield.
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1.

The RF door switch must be installed on the outside wall of the Magnet Room.
7.1. The RF vendor must supply and install RF door switches on all RF shielded doors.

7.2. The RF vendor must connect all door switches in series, and then supply a cable with two
loose lead conductors. This cable will then connect to a GE HealthCare-supplied cable.

7.3. The GE HealthCare-supplied cable (two loose lead conductors) will attach to the RF vendor-
supplied cable.

7.4. RF switches must be rated for 12V DC maximum and the switches must be in the open
position when the doors are open (switch contacts close when the doors are completely
closed).

3.5 Electrical Line and Filter Requirements

1.

The RF shielded room vendor and electrical contractor must design and install all electrical lines
through the RF shielding.

The RF shielded room vendor must supply electrical line filters for all lines through the RF
shielding (excluding electrical lines through the GE HealthCare-supplied penetration panels) to
ensure compliance with the RF shielded room attenuation requirements.

Electrical line filters must be located outside the 20 mT (200 G) line.

3.6 Grounding Requirements

1.
2.

All power lines into the RF shielded room require an RF filter.

All electrical devices (for example, RF filters, outlets, light fixtures, and so on) must have a ground
wire from device power source and be grounded to the RF Shield at the RF Common Ground Stud.

Resistance between any two grounded devices must not exceed 0.1 ohm to ensure equal potential
ground system within the Magnet Room.

Do not ground non-MR equipment to the MR ground system.

All ground wires for the MR system, including wires between the MR system and the RF Common
Ground stud, are provided by GE HealthCare.

The common ground stud must be installed within 1.5 m (5 ft) of all penetration point(s) of the GE
HealthCare equipment, into the RF shield between the Equipment Room and Magnet Room.

The stud must be expanded with a ground bus on each side (Equipment Room and Magnet Room)
with at least 6 additional ground studs or threaded holes on each side. Additional studs/holes
must be M6 ("2 in.) and include appropriate fastening hardware (lock washers, nuts, bolts).
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Figure 3-3 Common ground stud with ground bus

8. Seethe appropriate figure below for a typical ground layout for the system being installed.
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3.6 Grounding Requirements

Figure 3-4 Typical Magnet Room Grounding (For SIGNA Premier/MAGNUS/Bolt/Architect/Artist/Artist Evo/
Pioneer (Remote (Off the wall) Siting configuration)/Hero (Remote (Off the wall) Siting configuration)/Performer
(Remote (Off the wall) Siting configuration)/Pilot (Remote (Off the wall) Siting configuration)/Voyager (Remote
(Off the wall) Siting configuration)/Sprint/Sprint Evo/Sprint Select (1ISC Off the wall configuration)/PETMR/7T/

Discovery MR750w/Optima 450w)
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3.6 Grounding Requirements

Figure 3-5 Typical Magnet Room Grounding (For SIGNA Creator/Explorer/MR355/MR360/MR380/Prime/Prime

MAX/Prime Elite/Pioneer (Standard (On the Wall) Siting configuration)/Hero (Standard (On the Wall) Siting
configuration)/Performer (Standard (On the Wall) Siting configuration)/Pilot (Standard (On the Wall) Siting

configuration)/Voyager (Standard (On the Wall) Siting configuration)/Champion/Star/Aviator/Victor/Sprint Select

(ISC On the wall configuration))
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4 RF Shielding Effectiveness (SE) and Ground
Isolation Test Methods

4.1 Ambient Radio Frequency Interference (RFI)

The MR System operates with a highly sensitive RF receiving front end to be able to capture the signal
of an object scanned. A limited level of RF Interference (RFI) at the installation site is needed for the
correct operation for the MR System. The RFI level will depend on the electromagnetic environment
and the equipment installed in the vicinity of the installation site, for example, radio stations and land
mobile radio transmitter stations. RF sources that can adversely affect image quality may be generated
by discrete frequency or broadband noise (RF) sources.

4.2 Discrete RF Interference

Discrete RF interferences are narrowband and fixed frequency. The Magnet Room must be RF shielded
from RFI sources so external RF energy does not degrade the MR System RF receivers at the

system imaging frequencies. Some potential sources for discrete frequency signals are radio station
transmitters, mobile or hand-held RF transmitting devices—in general, any intentional RF transmitter
or non-intentional transmitters that have clocked digital electronic circuits.

4.3 Broadband RF Interference

Broadband RF noise is a single transient or continuous series of transient disturbances caused by an
electrical discharge. Low humidity environmental conditions will have higher probability of electrical
discharge. The electrical discharge can occur due to electrical arcing (micro-arcing) or merely a static
discharge. Some potential sources capable of producing electrical discharge include:

1. Loose hardware or fasteners vibration or movement (electrical continuity must always be
maintained)

2. Flooring material, including raised access flooring (panels and support hardware) and carpeting
3. Electrical fixtures, including:

3.1. Lighting fixtures

3.2. Track lighting

3.3. Emergency lighting

3.4. Battery chargers

3.5. Outlets
4. Ducting for HVAC and cable routing

5. RFshield seals (walls, doors, windows, and so on)
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Preinstallation Requirements for MR Systems 4.4 RF Shielding Effectiveness (SE) and Ground Isolation Test Methods

4.4 RF Shielding Effectiveness (SE) and Ground Isolation
Test Methods

The shielding effectiveness test method defined within this chapter is in accordance with methods
and requirements from IEEE Std 299-2006 - IEEE STANDARD METHOD FOR MEASURING THE
EFFECTIVENESS OF ELECTROMAGNETIC SHIELDING ENCLOSURES.

This chapter provides details on the Shielding Effectiveness (SE) test method. The MRI scanner

is highly sensitive to RF energy from sources outside of the RF shielded room. To ensure correct
operation of the MRI scanner, the RF shielded room is installed to reduce the interaction of external RF
electromagnetic fields with the MR scanner operation (it also prevents MR System RF radiation from
interfering with external RF systems, such as aircraft control).

NOTE
Impinging electromagnetic fields at the frequencies to test the RF shielded room may not
be planar.

4.5 Ambient Radio Frequency Interference (RFI) Site
Survey

When an RFI site survey is considered, it is recommended to be completed before the purchase and
installation of the RF shielded room.

1. The ambient RFlI measured should be less than 100 millivolt per meter (100 dB microvolt per
meter).

2. Therecommended centerband and bandwidth frequencies to be used when measuring RFI are
listed in the tables below:

+ Table 4-1 Radio Frequency Survey Specifications (For 1.5T systems) on page 20

+ Table 4-2 Radio Frequency Survey Specifications (For 1.49T systems) on page 21

+ Table 4-3 Radio Frequency Survey Specifications (For 3.0T systems) on page 21

+ Table 4-4 Radio Frequency Survey Specifications (For 7.0T systems) on page 21
These tables include frequency bands important for both imaging and spectroscopy:

Table 4-1 Radio Frequency Survey Specifications (For 1.5T systems)

Isotope Bandcenter MHz Bandwidth Hz
1y 63.86 916138
19 60.12 981882
31p 25.88 390296
23 N3 16.90 242773
3¢ 16.06 233925
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Table 4-2 Radio Frequency Survey Specifications (For 1.49T systems)

Isotope Bandcenter MHz Bandwidth Hz
1y 63.43 916138
19 59.72 981882
3lp 25.71 390296
23 N3 16.79 242773
3¢ 15.95 233925

Table 4-3 Radio Frequency Survey Specifications (For 3.0T systems)

Isotope Bandcenter MHz Bandwidth Hz
1y 127.72 681183
19 120.23 641229
31p 51.75 276010
23Na 33.80 180291
3¢ 32.13 171335

Table 4-4 Radio Frequency Survey Specifications (For 7.0T systems)

Isotope Bandcenter MHz Bandwidth Hz
1y 298.04 2046709

31p 120.76 371941

129 5@ 82.43 162746

23 N3 78.77 239027

13¢ 74.99 242117

3. (For 1.5T/1.49T systems) RFl site surveys are to be performed by cycling through the preceding
frequency bands and a broadband range up to 100 MHz + 10 MHz (up to 145 MHz + 10 MHz is
recommended for new sites to accommodate upgrades).

(For 3.0T systems) RFI site surveys are to be performed by cycling through the preceding frequency
bands and a broadband range up to 145 MHz + 10 MHz.

(For 7.0T systems) RFI site surveys are to be performed by cycling through the preceding frequency
bands and a broadband range up to 320 MHz + 10 MHz.

4. Special emphasis, however, should be placed on the 1H band since this is used in proton imaging.
The RFI site survey should be performed for a length of time necessary to determine, within a
reasonable degree of certainty, the maximum field strength.

5. Toensure that RF noise peaks outside the bandwidths specified above do not actually extend into
these bandwidths and exceed the 100 millivolt per meter limit, adjust the resolution of the test
equipment (spectrum analyzer) according to the equation:

BW (resolution) = fy /50
where: BW = Bandwidth (resolution)
fo = Center frequency (for 1H: at 1.5 Tesla 63.86 MHz)
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fo = Center frequency (for 1H: at 1.49 Tesla 63.43 MHz)
fo = Center frequency (for 1H: at 3.0 Tesla 127.72 MHz)
fo = Center frequency (for 1H: at 7.0 Tesla 298.04 MHz)

4.6 RF Shield Test Requirements and Test Setup

1. The minimum test points for shielding effectiveness must be the following locations:
1.1. Walls
1.2. Penetration panels
1.3. Doors
1.4. Blower box removal hatch (if present)
1.5. All windows, including patient viewing window
1.6. Skylights
1.7. Penetration waveguides installed for GE HealthCare and Non-GE HealthCare options
1.8. Power filters

2. When measuring shielding effectiveness (SE), the following must be installed for the RF shielded
room:

2.1. The magnet
2.2. Allfloor mounting bolts (including dock anchor bolt)
2.3. RF shielded door(s)

2.4. Waveguide penetrations, HVAC, cryogen vents, medical gas lines, system options (including
FUS, MRE, and so on)

2.5. AC power supplied through low-pass filters
2.6. Patient view window, skylights, windows, hatches, and so on

2.7. PEN Panel frames and blank penetration panels installed, dimensionally equivalent to the
GE HealthCare panel and the same mounting hardware to be used with the GE HealthCare
penetration panels

3. Shielding Effectiveness (SE) test equipment must be calibrated.
NOTE
+ The calibration cycle of equipment must be no greater than two years.

+ A GE HealthCare Field Engineer is responsible for disconnecting cryocooler
lines. For safety reasons, the enclosure will be electrically grounded during the
shielding effectiveness test. Any variances from the normal configuration will be
noted in the RF shield test report.

4.7 Shielding Effectiveness (SE)

The final shielding effectiveness performance of the RF shielded room is determined based on the
lowest measurement of all test point locations.
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4.8 Reference Level and Dynamic Range

1.

The reference level is the value of signal measured by the receiver equipment with the receiving
antenna (RX) located at a prescribed distance from the transmit antenna (TX) and located outside
of the shielded enclosure.

The dynamic range (DR) is the range of amplitudes over which the receive system operates
linearly. The dynamic range must be at least 6 dB greater than the SE to be measured. For SE
measurement, the dynamic range is the difference of the reference level to the noise floor.

4.9 Test Equipment

1.

Test equipment must be selected to provide measuring capabilities as described in this test
method.

Any piece of equipment, whose operation directly affects the numerical value of the Shielding
Effectiveness (SE), must be in calibration before any critical measurements are begun. Dates of
calibration traceable to a national standard must be provided in the test report (see 4.17 RF Shield
Test Report on page 29 for test report requirements) and must be within the calibration cycle of
the equipment. The calibration cycle of equipment must be no greater than two years.

All equipment must be verified for correct operation between and after each series of tests by
repeating the reference readings at the specified frequency.

Required equipment for transmit chain of measurement system:

4.1. Frequency Synthesizer or Signal Generator

4.2. RF Power Amplifier (if required)

4.3. DC Power Supply (if required)

4.4, Tuned A/2 dipole antenna at the test frequencies or broadband biconical antenna
NOTE

Considering the dimensions for a tuned A/2 dipole antenna at lower frequencies,
it is more practical to use a broadband biconical antenna below 100 MHz.

Required equipment for receive chain of measurement system:

5.1. Spectrum Analyzer

5.2. RF Preamplifier (if required)

5.3. In-line Attenuator (if required)

5.4. DC Power Supply (if required)

5.5. Tuned A/2 dipole antenna at the test frequencies or broadband biconical antenna
NOTE

Considering the dimensions for a tuned A/2 dipole antenna at lower frequencies,
it is more practical to use a broadband biconical antenna below 100 MHz.

The transmit (TX) and receive antenna (RX) must be of the same type for each measurement.

When using a biconical antenna, the separation distance between antennas shall be the distance
between the closest points of each antenna’s element.
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4.10 Test Frequency

The test frequencies for shielding effectiveness (SE) measurement are defined in 3.2 RF Shield
Requirements on page 10. Test frequencies used must be noted in the RF shield test report.

4.11 Measurement Procedure

NOTE
Except when specified, antenna distances are measured at the center of the antenna.

1. Each wall of the RF shielded room that is accessible for the measurement will be tested. For areas
that are inaccessible for the direct location of the transmitting antenna (TX), the inside of that area
will still be scanned using the receive antenna (RX) with the transmitting antenna (TX) positioned
as close as possible to the intended test position. That position must be noted on the test report.

2. Each accessible plane of the wall is subdivided so that the horizontal spacing is no more than 1.3
m (51 in.) for the transmit antenna (TX) and receive antenna (RX) horizontal positions. See the
illustration below:

Figure 4-1 Antenna Positioning (RF Shielded Room)
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3. Measurements are taken with horizontal and vertical antenna polarizations. Both transmit (TX)
and receive (RX) antennas must be aligned with the same polarization. The measured polarization
must be part of the test report.

4. For localized testing of shielded room items such as doors, windows, filters, penetration areas,
and so on. the transmit antenna (TX) (as well as receive antenna (RX)) must be positioned in front
of the items under test.

4.12 Shielding Effectiveness Measurement

Three main steps are required to complete the Shielding Effectiveness measurement at each test
position:

1. Take the reference level measurement (4.13 Reference Level Measurement on page 25).
2. Take the attenuated level measurement (4.14 Attenuated Level Measurement on page 26).

3. Calculate the Shielding Effectiveness (4.15 Shielding Effectiveness Calculation on page 28).
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4.13 Reference Level Measurement

1. Thereference level is the value of signal measured by the receiver equipment with the receive
antenna (RX) located at a prescribed distance from the transmit antenna (TX) and located outside
of the shielded enclosure.

2. Measurement setup for the reference level is in accordance with the illustration below:

Figure 4-2 Reference Level Measurement
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Item | Description
1 Spectrum Analyzer
2 RF Preamplifier (if required)
3 In-line Attenuator (if required)
4 RF Power Amplifier (if required)
5 Frequency Synthesizer or Signal Generator
6 Measurement plane

3. Theantennas must be separated by a minimum distance of 2 m (78.74 in.), unless physical
spacing limitations for either the reference level or SE readings preclude maintaining that spacing.
In that case, maximum available separation must be used. However, it must not be less than 1 m
(39.37in.), and that separation must be noted on the test report.

4. The coaxial cable from the receive antenna (RX) must be kept perpendicular to the axis of the
antenna for a distance of at least 1 m (39.37 in.).

5. The cable from the receive antenna (RX) is preferably routed through the wall of the shield with a
bulkhead type of coaxial connector. If this is not possible, it may be routed through a shield door
that is opened only far enough to pass the cable. If the open-door method is used, a check for
direct coupling to the receiving equipment must be made by putting a dummy load in place of
the receive antenna (RX) and verifying that any signal present is at least 10 dB below the reference
reading.
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6. Reference Level measurement is taken at each test location with antennas at both polarizations
(horizontal and vertical).

6.1. Reference Level at horizontal polarization:

6.1.1. The reference level measurement is taken over a plane area covered as described
below.

6.1.2. With horizontal polarization for both antennas, the receive antenna (RX) must be
moved vertically up 1 m (39.37 in.) from the initial position, and then moved down
from the initial position to 0.3 m (11.81 in.) above the floor. Then starting 1 m (39.37
in.) to the right of the initial position, move slowly vertically up 1 m (39.37in.) and
then down to 0.3 m (11.81 in.) above the floor. Repeat this at 1 m (39.37 in.) to the left
of the original position.

6.1.3. Record the maximum measurement reading in this plane.
6.2. Reference Level at vertical polarization:

6.2.1. The reference level measurement is taken over a plane area covered as described
below.

6.2.2. With vertical polarization for both antennas, the receive antenna (RX) must be moved
horizontally right 1 m (39.37 in.) from the initial position, and then moved left from
the initial position to 1 m (39.37 in.). Then starting 1 m (39.37 in) above the initial
position, move slowly horizontally right 1 m (39.37 in.) and then horizontally left 1
m (39.37 in.) from initial position. Repeat this at 0.3 m (11.81 in.) above the floor
(measure 0.3 m (11.81 in.) from the floor to the bottom of the antenna). Move slowly
horizontally right 1 m (39.37 in.) and then horizontally left 1 m (39.37 in.).

6.2.3. Record the maximum measurement reading in this plane.

4.14 Attenuated Level Measurement

1. The basic measurement procedure consists of positioning the transmit antenna (TX) outside the
RF shielded room and the receive antenna (RX) inside the RF shielded room and measuring the
magnitude of the largest received signal.

2. The Transmit Power for the RF shielded room measurement is the same as the power used to
determine the Reference Level.

3. Ifan attenuator was used in the Reference measurement, it would be taken out for the RF shielded
room measurement and the attenuator value added to the SE in the datasheet.

4. Measurement setup for the attenuated level is in accordance with the illustration below:
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Figure 4-3 Attenuation Level Measurement
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5. Attenuated Level measurement is taken at each test location with antennas at both polarizations
(horizontal and vertical).

5.1. Attenuated Level at Horizontal Polarization:

5.1.1.
5.1.2.

5.1.3.

5.1.4.

Both tuned receive (RX) and transmit (TX) antennas are in horizontal polarization.

In all the following measurements, the receive antenna (RX) is held in horizontal
polarization and kept at a distance of 0.3 m (11.81 in.) from the inside shielded room
wall.

Starting with the receive antenna (RX) directly parallel to the transmit antenna (TX),
begin to slowly move the receive antenna (RX) in a volume parallel to the shielded
room wall 1 m (39.37 in.) above initial position and 0.3 m (11.81 in.) above the

floor and 1 m (39.37 in.) to the left and right of the initial position (see Figure

4-3 Attenuation Level Measurement on page 27).

Measure and record the highest power in this volume.

5.2. Attenuated Level at Vertical Polarization:

5.2.1.
5.2.2.

5.2.3.

Both receive (RX) and transmit (TX) antennas are in vertical polarization.

In all the following measurements, the receive antenna (RX) is held in vertical
polarization and kept at a distance of 0.3 m (11.81 in.) from the wall.

Starting with the receive antenna (RX) directly parallel to the transmit antenna (TX),
begin to slowly move the receive antenna (RX) in a volume parallel to the shielded
room wall 1 m (39.37 in.) above the initial position and 0.3 m (11.81 in.) above the
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Preinstallation Requirements for MR Systems 4.15 Shielding Effectiveness Calculation

floor (measure 0.3 m (11.81 in.) from the floor to the bottom of the antenna) and 1 m
(39.37 in.) to the left and right of the initial position.

5.2.4. Measure and record the highest power in this volume.

4.15 Shielding Effectiveness Calculation

The shielding effectiveness is calculated with the reference level measurement and the attenuated
level measurement as defined below:

SE (db) = VRef max — Vatt_max

or

SE (db) = Pref_max ~ Patt_max

Where:

SE : Shielding Effectiveness in dB

VRef_max> VAtt_max: Reference measurement in dBuv

Pref_max> Patt_max: Reference measurement in dBm

4.16 RF Shielded Room Ground Isolation Resistance
Measurement Method

WARNING
ELECTRICAL SHOCK HAZARD

The RF shielded room must be properly grounded.

Figure 4-4 RF Shielded Room

Item Description Item Description
1 Hospital ground grid 3 Filter
2 AC lines and ground wire 4 Low resistance reading
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1. This section does not apply to upgrades.

2. Thistest must be made using either an isolated, current-limited, high-voltage (>150 VDC) DC
source and DMM to read the drop across the limiting resistor or a Megger instrument capable of
reading values less than 1000 ohms. Conventional resistance meters employing test sources of 9
VDC or less must not be used.

3. The ground isolation resistance measurement is performed by the following procedure:

3.1. All power to the enclosure is removed. For safety reasons, an AC voltage measurement will be
made to verify that no power is connected.

3.2. With electrical power and intentional ground disconnected, connect the test instrument
between the shielded enclosure and AC power ground.

3.3. Take areading and record the value.

3.4. Reconnect the lines to ground.

4.17 RF Shield Test Report

A test report must be prepared by the testing organization performing the shielding effectiveness and
ground isolation resistance tests for the RF shielded room. The test report includes data necessary
for the evaluation of the shielding effectiveness performance and ground isolation of the RF shielded
room. The test report must contain the following information:

Name of the owner organization or hospital

Name of the testing organization

Identification name for the RF shielded room being tested
Name of the test personnel

Date of the test

Frequencies tested

N a0k w e

Shielding effectiveness measured for each test point location (each test point location must be
identified in the test report)

®

RF shielded room drawing showing each test point location

9. The shield test report shall specify the antenna polarity for each test point unless detailed within
the test point drawing.

10. Alist of all changes pertinent to the test setup or SE results (for example, limited separation
distance of antennas, limited access to test points, and so on)

11. Ground isolation test results and the condition of the room when tested (for example, indicate
whether all requirements are met in 4.6 RF Shield Test Requirements and Test Setup on page 22)

12. The following information for each piece of all calibrated equipment used for measurement:
12.1.Manufacturer
12.2.Model
12.3.Serial number
12.4.Current calibration date and calibration due date

13. Results of the dock-table anchor pull test
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14. Pass or Fail conclusion
Recommended additional information:
1. Location of RF shielded room relative to the whole building where it is installed
2. Pictures of RF shielded room shielding effectiveness test showing:
2.1. Overall view of RF shielded room
2.2. Window(s), door(s), filter(s), skylights, patient view window
2.3. Blank penetration panels
2.4. Installed additional penetration points (waveguides, vents, ducts, and so on)
2.5. Test setup for reference level measurement

2.6. Test setup for attenuated level measurement
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Revision History

English Document review and approval per DOC2348769

Rev

Date

Description

Rev 9

Oct 2025

Section 3.6, Figure 3-4: Added products Bolt, Sprint Evo and Sprint Select to
Figure title

Section 3.6, Figure 3-5: Added product Sprint Select to Figure title

Section 4.9, Step 5.5: Changed "broadband dipole antenna" to "broadband
biconical antenna"

Rev 8

July 2025

Section 3.6:
+ Removed table 3-1

« Removed former Step 2 "(For SIGNA Prime/Prime MAX/Prime Elite/Cre-
ator/Explorer/MR355/MR360/MR380/Star/Aviator/Victor) If needed, electri-
cal devices can be grounded at the Cabinet Rear Panel."

+ Added new Step 5
« Added distance specification to Step 6
« Added new Step 7 with new figure

+ Figure 3-4: Added product SIGNA MAGNUS and SIGNA Sprint to Figure title
and updated illustration

« Figure 3-5: Removed product SIGNA Winner from Figure title and updated
illustration

Rev 7

October 2024

Section 3.3, Figures 3-1 and 3-2: Updated dimension
Section 3.3, Step 6-10: Updated dimension
Section 3.6, Table 3-1: Added product SIGNA Performer and SIGNA Pilot

Section 3.6, Figure 3-3: Added product SIGNA Performer and SIGNA Pilot to
Figure title

Section 3.6, Figure 3-4: Added product SIGNA Performer and SIGNA Pilot to
Figure title

Rev 6

March 2024

Section 3.6, Table 3-1: Added product SIGNA Winner
Section 3.6, Figure 3-4: Added product SIGNA Winner to Figure title

Rev 5

October 2023

Section 3.6, Table 3-1: Added products SIGNA Artist Evo and SIGNA Cham-
pion; added another row to the table

Section 3.6, Figure 3-3 and 3-4: Updated products listed in Figure title

Rev 4

May 2023

Section 3.1: Added new step 3 (SPR HCSDM00695715)

Section 3.2, Step 1: Changed 100 dB to 90 dB and added additional informa-
tion.

Section 3.4, Step 1: Changed 100 dB to 90 dB

Rev 3

September 2022

Section 3.6: Added products SIGNA Star AIR, SIGNA Aviator AIR and SIGNA
Victor

Rev 2

July 2021

Updated to include 7T specifications and new product SIGNA Hero

Rev 1

July 2020

Initial release of 5850260-1EN based on DOC2348769, Rev. 2
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