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Preinstallation Requirements for MR Systems

Language Policy

DOC0371395 - Global Language Procedure

MNPEAYNPEXA | ToBO pbKOBOACTBO € HANNYHO CAMO HA KNTANCKM (ZH-CN), GHFANIACKN, PPEHCKIN, HEMCKI, SMOHCKN,

EHWNE KOPewncku, NoNcKKn, noptyrancku (PT-BR), pycku, MCNAHCKN 1 BUETHAMCKW. AKO AOCTABYUKBLT HA YCNyrit

(BG) HQ AOAEH KNIWEHT N3WCKBA €3UK, KOWTO € PA3N1YeH OT Te3u e31uy, OTFTOBOPHOCT HA KAVEHTA € Ad
NpeaoCTaBM NPEBOAAYECKN YCNyriA.

B AFHUREFI (ZH-CN), B, EF, BiF, BARE,. AE, HiE, K=, FFTE

(ZH-CN) (PT-BR), iE. BIFEMMEERES, NEEFNRSRUEESRMES  NEFAREE
HEEERS.

2 AFMHERGEFI(ZH-CN), B, AR, BX, BAMNN, AX, BX, KEX. HE5FX

(ZH-HK) (PT-BRI. AX. BHFIRMAMRA, NEFNRGHEEERELES UAMRA  AI4AE
EEEEIRMEBRNEBERYE.

BE B FRHER SR (ZH-CN), B, AR, BX, BAMNN, AX, BX, KEX. #5FX

ZHTW) (PT-BRI. X, FHEFXAMEXIRE, BUOEFNRBRAENEES RATENSIES
L EFEETAERUBERK.

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

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

VYSTRAHA Tato pfirucka je k dispozici pouze v ¢instiné (ZH-CN), angli¢ting, francouzsting, némcing, italstiné,

(CS) japonsting, korejsting, polsting, portugalstingé (PT-BR), rusting, 3panélstiné a vietnamstiné. Pokud pos-
kytovatel sluzeb zdkaznika vyzaduje jiny jazyk nez tyto jazyky, je odpovédnosti zakaznika poskytovat
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.

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

SCHUWING 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,

(EN) Portuguese (PT-BR), Russian, Spanish, and Vietnamese only. If a customer's service provider requires a
language other than these languages, it is the customer's responsibility to provide translation 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
mones muus keeles, on tolketeenuste osutamine kliendi kohustus.

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

(FI) aksi, puolaksi, portugaliksi (PT-BR), ven&jaksi, espanjaksi ja vietnamiksi. Jos asiakkaan palveluntarjoaja
edellyttdd muuta kuin naita kielia, kddnnospalveluiden tarjoaminen on asiakkaan vastuulla.

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

(FR) italien, japonais, polonais, portugais (PT-BR), russe et vietnamien. Si le prestataire de services 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, Franzésisch, Deutsch, Italienisch, Japanisch,

(DE) Koreanisch, Polnisch, Portugiesisch (PT-BR), Russisch, Spanisch und Vietnamesisch verfiighar. Wenn

ein Dienstleister des Kunden dieses in einer anderen Sprache als die genannten benétigt, liegt es in der
Verantwortung des Kunden, Ubersetzungsdienstleistungen zu erbringen.

5850263-1EN Revision 5

2/56

Magnet Room Venting



Preinstallation Requirements for MR Systems

MPOEIAOMOI | Autd To yxeLpidlo elval StaBéotpo pdvo ae KIvellka (ZH-CN), AyYAKE, FaAALKE, MTEpUaVIKAE, ITOAKE,

HZH lomwvIKd, KopeaTikd, MoAwVIKA, MopToyoAlkd (PT-BR), Pwaotkd, lomavikd kat Bletvapélika. Edv

(EL) 0 TdPOXOG LTINPECLLV EVOG TIEAATN OMALTEL YAWCOX TIOL 8EV CUUTEPIAXUPBAVETAL 08 QUTEG TLG
YAWOOEG, amoTEAEL LBVVN TOL MEAXTN VO TIAPEXEL LTINPECLEG UETADPAONS.

FIGYELMEZ- Ez a kézikbnyv az alabbi nyelveken érheté el: angol, francia, japan, kinai (ZH-CN), koreai, lengyel, német,

TETES olasz, orosz, portugal (PT-BR), spanyol és vietnami. Ha az ligyfél szolgaltatdja ezektdl eltéré nyelvii

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

ADVORUN pessi handbdk er adeins faanleg a kinversku (ZH-CN), ensku, fronsku, pysku, itélsku, japonsku, kéresku,

(IS) polsku, porttgdlsku (PT-BR), rassnesku, spaensku og vietnémsku. Ef pjénustuadili vidskiptavinar parf-
nast annars tungumals en pessara tungumala er pad & abyrgd vidskiptavinarins ad veita pydingarpjo-
nustu.

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.

gL COXYZ AT, REFE(ZH-CN), RFE. 73‘/7\&.\ RAVEE, 41 8UTE. BAE. Eé‘

LA EE. R—5> KE. KL RALEPTER, OSTHE, ARAVE, BLERRNFLED
TRHEZNWTVET., BEEROY—ERZ7ONIHA 75‘ CNSDFEUNOSEELEL 3‘6
BElE, BEEROEFICSVTERY—ERAZREMHLTIEETL,

81 Ol MBME BF0{(BR0{-53), Goi, =& 204, 5204, 0|Et2[0}0{, Y04, BHF 04, EBE 0,

(KO) ZE2EZo{(Z2EZ0{-E2} &), &{A|o}0, Auﬂolo-l H E<o{Z 8t X{I—'—E' L|ct o Z4o| MH|A
MBI} 0| 21018 MQI3t CHE 91018 27 5Hs B2, M MEIAE MBsts X2 120l
aoloLct.

BRIDINAJUMS | Sirokasgramata ir pieejama tikai kiniesu (ZH-CN), anglu, franéu, vacu, italiedu, japanu, korejiesu,

(LV) polu, portugalu (PT-BR), krievu, spanu un vjetnamie3u valoda. Ja klientu apkalposanas specialistam ir
nepiecieSama cita valoda, kas atskiras no Seit noraditajam, klienta piendkums ir nodrosinat tulkosanas
pakalpojumus.

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

(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, ko-

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

krever et annet sprak, er det kundens ansvar 3 levere en oversettelsestjeneste.

OSTRZEZENIE
(PL)

Niniejsza instrukcja jest dostepna wytacznie w jezyku chifiskim (ZH-CN), angielskim, francuskim, nie-
mieckim, wtoskim, japonskim, koreanskim, polskim, portugalskim (PT-BR), rosyjskim, hiszpanskim i
wietnamskim. Jesli ustugodawca klienta wymaga jezyka, ktéry nie zostat wymieniony powyzej, obo-
wiazkiem klienta jest zapewnienie ustug ttumaczeniowych.

ATENCAO Este manual esta 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 servicos de um
cliente necessitar de um idioma diferente dos mencionados, o fornecimento dos servicos de traducido
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 servicos de um
cliente necessitar de um idioma diferente dos listados aqui, é da responsabilidade do cliente assegurar
os servicos de traducao.

ATENTIE Acest manual este disponibil numai in limbile chineza (ZH-CN), engleza, franceza, germang, italiana,

(RO) japoneza, coreeana, poloneza, portugheza (PT-BR), rusd, spaniola si vietnameza. Daca furnizorul de

servicii al unui client solicitad o limba diferita fata de aceste limbi, este responsabilitatea clientului sa
furnizeze servicii de traducere.
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Preinstallation Requirements for MR Systems

OCTOPOXHO! | HacTosLwee pykoBOACTBO AOCTYNHO TONbKO HA KUTANCKOM (ZH-CN), QHFANKCKOM, PAHLLY3CKOM,

(RU) HEMEeLKOM, UTANbAHCKOM, AMOHCKOM, KOPENCKOM, NONbCKOM, NOPTYranbCkoMm (PT-BR), pycckom,
MCNAHCKOM W BLETHOMCKOM A3bIKAX. ECA NOCTABLLMKY YCNYr 30KA3UMKA TPebyeTcs pyKOBOACTBO
HQ KOKOM-N60 ApYroMm A3bike, NepeBo] PYKOBOACTBA HA HEOBXOANMbIN A3bIK OCYLECTBNAETCS
CTOPOHOW 30KA34MKQ.

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

(SR) skom, japanskom, korejskom, poljskom, portugalskom (PT-BR), ruskom, $panskom 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), anglictina, franclzstina, nem-

NIE Cina, taliancina, japoncina, kérejcina, polstina, portugalcina (PT-BR), rustina, $panielina a vietnamcina.

(SK) Ak poskytovatel sluzieb daného zakaznika poZaduje iny ako tieto jazyky, za poskytnutie prekladatel-
skych sluzieb zodpoveda zakaznik.

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

(ES) 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 traduccioén.

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

(SV) japanska, koreanska, polska, portugisiska (PT-BR), ryska, spanska och vietnamesiska. Om en kunds
tjansteleverantor behover ett annat sprak dn dessa ar det kundens ansvar att ordna med 6versatt-
ningstjanster.

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

(SL) rej&cini, polj&€ini, portugal¢ini (PT-BR), ruicini, §panicini in vietnamécini. 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, Lehce,

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

3ACTEPEXEH | Llen noCiBHVK AOCTYMHUIA AnwWe KUTANCbKOIO (ZH-CN), QHrAinCbKoto, GPpaHLUy3bKOoto, HiIMELbKOLO,

HA ITANINCBHKOIO, ANOHCHKOID, KOPENCHKOK, NONBCHKOK, NOPTYranbChKO0 (PT-BR), pOCINCHKOI0, ICNAHCHKOI0

(UK) T B'ETHAMCBLKOIO MOBAMM. AKLLO NOCTAYANBHUK NOCAY 3AMOBHIIKA BUKOPWCTOBYE MOBY, iKY He

BKA3QHO Y LbOMY Nepeniky, Nocnyru 3 nepeknady Mae 3a6e3neunTit 3aMOBHUK.
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1 Purpose

1.1 Who Should Read This Manual

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

Icon Personnel

@ HVAC Contractor

wg Architect
%ﬁ Plumber

1.2 Introduction

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

When referencing 1.5T systems, the same dimensions, specifications, and any other information will
also apply to 1.49T systems.

5850263-1EN Revision 5 Magnet Room Venting 6/56



Preinstallation Requirements for MR Systems

1.3 New Production Magnets

1.3 New Production Magnets

Important

Make sure that you follow the venting requirements for the magnet that is being installed.

Table 1-1 Venting Specifications for Magnets That Are in New Production

Magnet Field Serial Adaptor Cryovent |Maximum |AdaptorCatalog |Products
Name(s) |Strength |Numbers |Type Initial Di- |Pressure | Number
ameter Drop
LCCor 1.5T Rxxxx / Straight 203 mm less than N/A (included with | SIGNA Artist Evo,
CXK4 CRxxx (8in.) 117.2 kPa magnet shipment) SIGNA Creator,
(17 psi) SIGNA Explorer,
SIGNA MR355,
SIGNA MR360
90 degree | 203 mm less than 99 | M70072AD SIGNA Artist Evo
side exit (8in.) kPa (14.36
psi)
LCC-W 1.5T RDxxxx Straight 203 mm less than N/A (included with SIGNA Creator,
(8in.) 117.2kPa | magnet shipment) | SIGNA Explorer,
(17 psi) SIGNA MR355,
SIGNA MR360,
SIGNA MR380,
SIGNA Voyager
90 degree | 203 mm less than 99 | M70072AF SIGNA Creator,
rear exit (8in.) kPa (14.36 SIGNA Explorer,
psi) SIGNA MR355,
SIGNA MR360,
SIGNA MR380
90 degree 203 mm less than 99 | M70072AD SIGNA Creator,
side exit (8in.) kPa (14.36 SIGNA Explorer,
psi) SIGNA MR355,
SIGNA MR360,
SIGNA MR380,
SIGNA Voyager
DVw 1.5T HMxxxx Straight 203 mm less than N/A (included with | SIGNA Artist, Op-
(8in.) 117.2kPa | magnet shipment) |tima MR450w,
(17 psi) Optima MR450w
GEM
PM 1.5T PMxxxx / | Straight 203 mm less than M6001AA SIGNA Artist,
PCxxxx (8in.) 137.9 kPa SIGNA Voyager,
(20 psi) SIGNA Prime,
SIGNA Star AIR,
SIGNA Aviator
AIR, SIGNA Victor
Straight 152 mm Less than M6001AE SIGNA Artist,
(6in.) 137.9 kPa SIGNA Voyager,
(20 psi) SIGNA Prime,
SIGNA Star AIR,
SIGNA Aviator
AIR, SIGNA Victor

5850263-1EN Revision 5

Magnet Room Venting

7/56



Preinstallation Requirements for MR Systems

1.3 New Production Magnets

Table 1-1 Venting Specifications for Magnets That Are in New Production (Table continued)

Magnet |Field Serial Adaptor Cryovent |Maximum |AdaptorCatalog |Products
Name(s) |Strength |Numbers | Type Initial Di- |Pressure | Number
ameter Drop
90 degree 152 mm less than M6001AB SIGNA Prime,
rear exit (6in.) 120.6 kPa SIGNA Star AIR,
(18.5 psi) SIGNA Aviator
AIR, SIGNA Victor
90 degree 152 mm less than M6001AC SIGNA Artist,
side exit (6in.) 120.6 kPa SIGNA Voyager,
(18.5 psi) SIGNA Prime,
SIGNA Star AIR,
SIGNA Aviator
AIR, SIGNA Victor
3TLC 3.0T UAXXXX Straight 203 mm less than N/A (included with | SIGNA Architect,
(8in.) 138 kPa (20 | magnet shipment) | Discovery
psi) MR750w, SIGNA
Hero, SIGNA Pio-
neer, Premier,
SIGNA PET/MR
90 degree | 203 mm less than M70072AD (magnet | SIGNA Architect,
side exit (8in.) 120 kPa side exit) Discovery
(17.4 psi) MR750w, SIGNA
Hero, SIGNA Pio-
neer, Premier,
SIGNA PET/MR
AR 3.0T ARXXXX Straight 203 mm less than M6001AA SIGNA Hero, SIG-
(8in.) 137.9kPa NA Premier
(20 psi)
Straight 152 mm less than M6001AE
(6in.) 1379 kPa
(20 psi)
90 degree | 152 mm less than M6001AC
side exit (6in.) 97.6 kPa
(14.1 psi)
7TKA 7.0T TTKAxxxx | Straight 254 mm less than N/A (included with | SIGNA 7T
(10in) 345kPa (5 | magnet shipment)
psi)
90 degree | 254 mm N/A (included with
side exit (10in.) magnet shipment)
5850263-1EN Revision 5 Magnet Room Venting 8/56



2 Magnet Room Venting Requirements

2.1 Venting System Requirements

The Magnet Room requires the following venting systems:
1. HVAC
2. Emergency exhaust
3. Cryogenic venting

The vent system certificate of conformance (CoC) applies to all new production system installations,
upgrades and replacements where a new GE Healthcare MR magnet will be installed. The purpose of
this assessment is to ensure the responsible party has read, understood and followed the requirements
outlined in this document to mitigate cryogen safety risks. The person/company responsible for the vent
construction is to complete this form on page 51 (DOC2705036) and submit it to the GE Healthcare
Project Manager of Installations (PMI) before the magnet can be delivered and installed. For sites where
cryogen vent installation is not possible before magnet delivery (magnet delivery through the ceiling

of the magnet room), the GE Healthcare PMI will document the process exception to allow for magnet
delivery, and the form must be submitted prior to connection of the magnet to the cryogen vent system.
This form represents the minimum required assessment. Additional information may be provided by the
responsible party, such as calculations or drawings.

If a siting concession is applied to any requirement in this document, it must be noted in the form with
the approved GE Healthcare concession record number.

2.2 HVAC Vent Requirements

1. The HVAC vendor must comply with Magnet Room temperature and humidity specifications and RF
shielding specifications.

The RF shield vendor must install open pipe or honeycomb HVAC waveguides.
All serviceable parts in the Magnet Room (for example, diffusers) must be non-ferrous.

Waveguides must be non-ferrous and electrically isolated.

v NN

Incoming air must contain at least 5% air from outside the Magnet Room (inside or outside the
facility) to displace residual helium.

2.3 Emergency Exhaust Vent Requirements

. The Magnet Room exhaust vent system is supplied by the customer.

. All items within the RF enclosure must be non-ferrous.

1
2
3. The magnet exhaust vent system must be tested and operational before the magnet is installed.
4. The exhaust intake vent must be located at the highest point on the finished or drop ceiling.

5

. Any space between the finished ceiling and the RF ceiling must contain an additional exhaust intake
vent (to prevent helium from pooling above the finished ceiling).

5850263-1EN Revision 5 Magnet Room Venting 9/56



Preinstallation Requirements for MR Systems 2.3 Emergency Exhaust Vent Requirements

6. If there is no space between the RF ceiling and finished ceiling, the intake vent may be located on a
side wall (must be on the coldhead side of the magnet, near the coldhead, with the top edge of the
vent flush to the finished ceiling).

NOTE

If used, vent diffusers must not extend beyond the vent opening to prevent helium from
pooling between the edge of the diffuser and the ceiling.

7. The Magnet Room exhaust fan and exhaust intake vent must have a capacity of at least 34 m3/
minute (1200 CFM) with a minimum of 12 room air exchanges per hour.

8. The exhaust fan must be installed outside of the RF shield and must remain fully functional in the
magnetic field per the fan specification sheet.

9. The exhaust fan must have appropriate waveguides and dielectric break to maintain the RF shield
requirements. (Refer to RF Shielded Room Requirements, 5850260.)

10. The system must have a manual exhaust fan switch near the Operator Workspace (OW) and in the
Magnet Room near the door (the switches must be connected in parallel).

NOTE

If the Magnet Room contains an optional oxygen monitor that activates the exhaust fan,
the Magnet Room switch is not required.

11. All emergency exhaust vent system components must be accessible for customer inspection,
cleaning, and maintenance.

12. If building code requires that a fire dampening system must be installed, it must not compromise
the overall magnet vent system, and only fusible link fire dampers can be used (with annual
customer inspection).

Figure 2-1 Magnet Room Exhaust Fan Schematic

NOTE:
All items shown are supplied and installed by the Vent to outside
Customer or Contractors. environment

Waveguides/
Dielectric Isolator
Ductwork AC Power (rated as required
for operation of Motorized
EXHAUST FAN Damper and Exhaust Fan)
—RF Shield T Ground secondary of low voltage
transformer to RF Room
AAAA> To Facilty Common Ground Stud
Exhaust Intake Air Handler
%\ . [«—— Motorized Damper P |
= Drop Ceiling T
Manual ON/OFF
fanswitchesin =~ ed
parallel
~
\; [«— RF Filter
>
MAGNET ROOM CONTROL ROOM
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Preinstallation Requirements for MR Systems

2.3 Emergency Exhaust Vent Requirements

Figure 2-2 Magnet Room Exhaust Fan Schematic with Optional Oxygen Monitor

NOTE:

GE Option supplied and installed equipment

All other items supplied and installed by Customer or Contractors.

Vent to outside
environment

= RF Shield

Waveguides/
r Dielectric Isolators ™|

Ductwork

Exhaust Fan
[ ] [ ]

P

Exhaust Intake

To Facility
Air Handler

Motorized Damper

Al

— Drop Ceiling

——> | Remote

Contains Audioand | Oxygen
Light Indicators sensor

for Alarms | module

(OM3)

[>

Magnet Room

Oxygen
Monitor (OM1)
[ J
11TB1|| @ | 2COM
1N.C.
\ J
# 1N.0
v
L1 1COM
T TB3 co
Internal Contacts

K1 Contacts

o b

AC Power (rated as required

for operation of Motorized
Damper and Exhausted Fan).
Ground secondary of low voltage
transformer to RF Room
Common Ground Stud.

. 9

Contractor energized during
normal operation. At alarm or loss
of contractor power, contacts close
as relay de-energizes (fan on).

Control voltage
20-30 Vac

Fuse as

(open on alarm,

Poy Required

break connection)

Control Room

Penetration Panel (PP1)

Manual Fan
Switch in series
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3 Cryogen Venting Requirements

3.1 Cryogenic Venting

The MR System (magnet) requires a cryogenic venting system to direct helium gas to an unoccupied
space in the event of a magnet quench. The cryogen venting system must direct all the helium gas
outside the facility, and it must prevent helium from entering all nearby facilities.

NOTE

3

During a quench, the liquid helium in the magnet will rapidly change phase from liquid to gas,
and the gas expands at a rapid and continuing rate as it moves toward the vent exit.

Venting systems may increase in pipe diameter, never decreasing, as the venting system length
increases from the magnet to the vent exit.

The cryogen vent designer must adhere to the following requirements for the material, construction,
and maintenance of the vent. The customer is responsible for the entire cryogenic venting system.

Note the following:

1. All pipe or tube dimensions specified in this document are outside diameters unless otherwise

noted.

2. See Magnet Cryogenic Venting Pressure Drop Reference Tables on page 32 to calculate pressure
drop for a specific magnet.

Table 3-1 Magnet Cryogen Specifications

Magnet Types Helium Volume liters (gal- | Peak Helium Flow During | Magnet Vent Pipe OD mm
lons) Quench m3 per min (ft3 (in.)
per min)

3.0T UA series 1950 (515.14) 91 (3214) [Gas] 203.2 (8)

3.0T AR series 1919 (507) 72 (2542) [Gas] 203.2 (8) or 152.4 (6)
1.5T HM series 1770 (468) 77.5(2737) [Gas] 203.2 (8)

1.5T R or RD series 1970 (520) 77.5(2737) [Gas] 203.2 (8)

1.5T PM series 2000 (528) 40 (1412) [Gas] 203.2 (8) or 152.4 (6)
7.0T 7TKA series 2460 (650) 37.9(1337) [Gas] 254 (10)

WARNING

A

PREVENTING CRYOGEN SAFETY RISK IN THE INSTALLED SYSTEM

Failure to comply with the requirements in this section can cause extremely cold helium

gas to enter the Magnet Room or other occupied building space. Direct contact could
cause cryogenic burns. Helium displaces oxygen, which could cause asphyxiation and

death.

Make sure the Magnet Room meets all requirements in this section.
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Preinstallation Requirements for MR Systems

3.2 Venting Requirements for All Magnets

3.2 Venting Requirements for All Magnets

1. The customer is responsible for design, installation, and maintenance of all cryogenic venting
materials inside the Magnet Room.

a. The cryogenic vent system must be erected and connected to the waveguide outside the
Magnet Room per guidelines given in 3.5.2 Vent Construction on page 23 and 3.5.3 Vent
Exit on page 24 before the magnet is installed.

b. If the magnet cannot be connected to the cryogenic vent within 24 hours of delivery, the
Emergency Exhaust Vent must be installed and functional. The Emergency Exhaust Vent must
be on at all times until the cryogenic vent is connected, or it must be wired to an oxygen
monitor such that it starts automatically if oxygen levels in the Magnet Room are lower than
normal. See 2.3 Emergency Exhaust Vent Requirements on page 9.

2. The cryogenic vent must not transfer any load to the magnet vent adaptor.

3. GE provides a number of vent adaptors that can be used for the different magnets. Straight
vent adaptors or adaptors with a 90° elbow can be used for different magnet types. See Table
3-2 Magnet Vent Options and Dimensions on page 13 for details of the vent options and

dimensions.

Table 3-2 Magnet Vent Options and Dimensions

Magnet 90° Vent Catalog Height from Height of Total Height (floor | Distance from
floor to Mag- | magnet 90° to top of 90° center of 90° el-
net Flange (in- | adaptor adaptor) bow flange to
cluding vibro- edge of elbow
mat)

LCC or R-ser- | N/A; only straight 2358 mm (92.8 | N/A N/A N/A

ies vent adaptorisap- |in.)

proved for this mag-
net.

LCC-W or M70072AD 2358 mm (92.8 |286.44 mm 2644.44 + 4L mm 261+2mm (10.3 +

RD-series in.) (11.3in.) (104.1+0.161in.) 0.08in.)

LCC-W or M70072AF 2358 mm (92.8 | 286.44 mm 2644.44 + 4 mm 274 +2 mm (10.8 +

RD-series in.) (11.3in.) (104.1 £0.16/in.) 0.08in.)

DVw or HM- | N/A; only straight 2347 mm (92.4 | N/A N/A N/A

series vent adaptorisap- |in.)

proved for this mag-
net.

PM-series M6001AB, M6001AC | 2247 mm (88.5 |207.4 mm (8.2 |2454.4 + 4 mm 251+2mm (9.9
in.) in.) (96.6 £ 0.16 in.) 0.08in.)

AR-series M6001AC 2247 mm (88.5 | 207.4 mm (8.2 |2454.4 4 mm 251+2mm (9.9
in.) in.) (96.6 +0.16in.) 0.08in.)

3TLC or UA- | M70072AD 2317 mm (91.2 | 286.44 mm 2603.44 + 4 mm 261+2mm (10.3 +

series in.) (11.3in.) (102.5+0.16in.) 0.08in.)

7TKA-series | N/A; included with 3600 mm N/A (to be de- | N/A (to be deter- N/A (to be deter-
magnet shipment (141.7 in.) termined dur- | mined during site | mined during site
upon request ing site plann- | plannning) plannning)
ning)

5850263-1EN Revision 5

Magnet Room Venting

13/56



Preinstallation Requirements for MR Systems 3.2 Venting Requirements for All Magnets

4. The customer must provide any additional vent tube (above the 10 to 32 mm (0.4 to 1.25 in.) gap).
See Figure 3-4 Customer-supplied Vent on page 19.

5. Other cryogenic venting systems are allowable (for example, sidewall, ceiling offset) as long as all
other cryogenic venting requirements are met.

6. Do not remove or modify the vent adaptor bolted to the magnet.

NOTE

The GE-supplied flanged adaptor must be bolted directly to the magnet vent adaptor bolt
flange.

7. The vent must be located within 6.35 mm (0.25 in.) of the location (in relation to magnet isocenter).
See Figure 3-1 Magnet Cryogenic Vent Location to Magnet Isocenter on page 15 for details.
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Preinstallation Requirements for MR Systems

3.3 Vent Location

3.3 Vent Location

The following figure identifies the magnet vent location in reference to the center of the magnet.

Figure 3-1 Magnet Cryogenic Vent Location to Magnet Isocenter

I
-(D)
Patient é" - _.!
End ! Service
- —- End
Vent
Magnet /
Isocenter
|
| |
I |
1 1
| | Magnet Foot
Magnet Type Item 1 (Distance) Item 2 (Distance)
PM or AR series 3495+ 6.4 mm 399.2 + 6.4 mm
(13.76 £0.25in.) (15.7+0.25in.)
3TLC or UA series, LCC or R/RD-series, DVw or HM series 3495+ 6.4 mm 406.4 + 6.4 mm
(13.76 £0.251in.) (16 £0.25in.)
7TKA series See below? See below!

1 Refer to Figure 5-1 Magnet Cryogenic Vent Location (For SIGNA 7T) on page 53

5850263-1EN Revision 5

Magnet Room Venting

15/56



Preinstallation Requirements for MR Systems 3.4 Vent Requirements Inside the Magnet Room

3.4 Vent Requirements Inside the Magnet Room

There are different vent requirements for different magnet types (R-series, UA, HM, PM, AR, 7TKA)
and different vent options (straight vent or 90° adaptor). See Table 3-2 Magnet Vent Options and
Dimensions on page 13 for a list of venting options for each magnet type.

3.4.1 Vent Materials

1. The vent material must be one of the following materials with the wall thickness indicated in the
table below:

Table 3-3 Vent Materials

Material Minimum Maximum

SS 304 0.89 mm (0.035in.) 3.18 mm (0.125in.)
AL 6061-T6 2.11 mm (0.083in.) 3.18 mm (0.125in.)
Copper DWV,Mor L 2.11 mm (0.083in.) 3.56 mm (0.140in.)

2. Either tubes or pipes may be used and must be seamless or have welded seams.
NOTE

All welds on the installed pipe must be ground down to a smooth surface to match

the outer diameter of the provided pipe so that it can be clamped to the Ventglas with
enough force. After a pipe has been welded, the inner and outer diameters must be the
same for the whole length of the pipe.

3. Corrugated pipe or spiral duct must not be used.

4. If required, bellows pipe less than 305 mm (12 in.) in length may be used as a thermal expansion
joint.

5. The vent pipe must withstand a maximum pressure of 241.4 kPa (35 psi).

6. Waveguide vent material must match the outside diameter of the magnet flanged vent adaptor.

3.4.2 Cryogen Vent Support

1. Referto Table 1-1 Venting Specifications for Magnets That Are in New Production on page 7 for
Maximum Pressure Drop for the applicable magnet and vent adaptor.

Any vent support connected to the RF shield must have a dielectric break.
The vent support must be designed to prevent any transfer of load across the dielectric break.

The Ventglas joint (GE-supplied) must not be used as a vent system support.

v NN

Vent support must consider expansion and contraction of piping due to temperature change,
including during a quench.

6. If the vent pipe design inside the Magnet Room includes elbows after the dielectric break or
ventglass joint (as seen on the right side of Figure 3-2 Pipe Supports to Remove Vent Load from
Ventglas Connection (For all systems*) on page 17), the venting system (including supports) must
be sized to withstand helium flow reaction forces at vent elbows listed in 3.5.1 Cryogen Vent
Support on page 23.

5850263-1EN Revision 5 Magnet Room Venting 16/56



Preinstallation Requirements for MR Systems 3.4 Vent Requirements Inside the Magnet Room

Figure 3-2 Pipe Supports to Remove Vent Load from Ventglas Connection (For all systems*)

* For 7.0T systems, refer to Figure 5-2 Pipe Supports to Remove Vent Load from Ventglas Connection
(For SIGNA 7T) on page 54.

3.4.3 Venting Requirements for Straight Vent Adaptors

1. For magnets that use a straight adaptor, the adaptor can be cut to length. The minimum length is
102 mm (4 in.). Refer to Figure 3-3 Straight Magnet Vent Adaptor on page 18 for an example of a
straight adaptor.
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Preinstallation Requirements for MR Systems

3.4 Vent Requirements Inside the Magnet Room

Figure 3-3 Straight Magnet Vent Adaptor

<610 mm (24 in)

Magnet Type Item 1 Item 2
Height from floor to Magnet Flange Adaptor Length
(including vibromat)

LCC or R/RD-series 2358 + 4 mm 102 - 610 mm
(92.8 £0.16in.) (4-24in))

DVw or HM series 2347 + 4 mm 102 - 610 mm
(92.4+0.16in.) (4-24in)

PM or AR series 2247 + 4 mm 102 - 615 mm
(88.5+0.161in.) (4-24.2i0n)

3TLC or UA series 2317 + 4 mm 102 - 610 mm
(91.2+0.16in.) (4-24in)

7TKA series 3600 + 4 mm 102 - * mm
(141.7+0.161in.) (4-*in.)

Note: maximum length to be
determined during site planning

2. The customer-supplied vent must be correctly located in reference to isocenter of the magnet. See
Figure 3-1 Magnet Cryogenic Vent Location to Magnet Isocenter on page 15.

3. The customer must provide any additional vent tube (above the 10 to 32 mm (0.4 to 1.25 in.) gap)
beyond the 610 mm (24 in.) provided. See Figure 3-4 Customer-supplied Vent on page 19.
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Preinstallation Requirements for MR Systems 3.4 Vent Requirements Inside the Magnet Room

Figure 3-4 Customer-supplied Vent

— v L

o
10-32 mm
(0.4-1.25in) 2

10-32 mm
(0.4-1.25in)

3.4.4 Venting Requirements for 90° Vent Adaptors

NOTE

* Ifa90° vent adaptor is being used it is recommended to wait until the magnet is in
position before completing the customer-supplied section of vent, provided that the vent
can be installed within 24 hours after magnet delivery.

* No modifications can be made to the 90° vent.
1. For magnets utilizing a 90° vent adaptor, the 90° adaptor will attach to the magnet flange.

2. The customer is responsible for constructing the remaining vent that mates to the 90° adaptor. See
the following for vent specifications and configuration examples:

* Side Exit 90° adaptor (example): Figure 3-5 Dimensions of 90° Adaptor Side Exit on page 20

NOTE

Side Exit can only be directed to the non service side (right side when viewed from
patient end).

* Rear Exit 90° adaptor (example): Figure 3-6 Dimensions of 90° Adaptor Rear Exit on page 21

3. There must be a gap of 10-32 mm (0.4-1.25 in.) between the 90° adaptor and the customer-supplied
magnet vent.
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Preinstallation Requirements for MR Systems 3.4 Vent Requirements Inside the Magnet Room

Figure 3-5 Dimensions of 90° Adaptor Side Exit

10-32 mm /
(04-125in.) ™ "—"

dan

j— ,
Magnet Type Item 3 Item 4
Total Height (floor to top of 90° adaptor) | Distance from center of 90° elbow flange to
edge of elbow
LCC-w or R/RD-series | 2644.44 + 4 mm 261+2mm
(104.1£0.16in.) (10.3+£0.08in.)
3TLC or UA series 2603.44 + 4 mm 261+2mm
(102.5+0.16in.) (10.3+0.08in.)
PM or AR series 2454.4 + L mm 2512 mm
(96.6 £0.16in.) (9.9+0.08in.)
7TKA series 3896 + 4 mm N/A (to be determined during site planning)
(153.4+0.16in.)
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Preinstallation Requirements for MR Systems

3.4 Vent Requirements Inside the Magnet Room

Figure 3-6 Dimensions of 90° Adaptor Rear Exit

—

@ 10-32 mm
(0.4-1.25in)

Total Height (floor to top of 90° adaptor)
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Magnet Type Item 5 Item 6

Distance from center of 90° elbow flange to
edge of elbow

LCC-w or R/RD- 2644.44 + 4 mm 2742 mm

series (104.1 £ 0.16in.) (10.8 £0.08n)

PM series 2454.4 + 4 mm 251+ 2 mm
(96.6 £0.16in.) (9.9 £0.08in.)

7TKA series 3896 + 4 mm N/A (to be determined during site planning)
(153.4+0.16in.)

3.4.5 Vent Size

1. The sizing requirements of the vent are determined by the total pressure drop of the cryogenic vent
system from the magnet vent interface to, and including, the vent cap.

2. The pressure drop of the RF shield waveguide must be included in the overall calculation.

3. This pressure drop must be included in the cryogenic vent system pressure drop design.

Refer to Table 1-1 Venting Specifications for Magnets That Are in New Production on page 7 and Magnet
Cryogenic Venting Pressure Drop Reference Tables on page 32 for pressure drop specifications.

3.4.6 Construction

1. Asingle dielectric break (i.e., Ventglas connection) in the vent system is required in the Magnet

Room.
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Preinstallation Requirements for MR Systems 3.4 Vent Requirements Inside the Magnet Room

a. The gap between the RF waveguide and GEHC-supplied magnet vent adaptor must be 10 to 32
mm (0.4 to 1.25in.).

b. The outside diameter of the waveguide must match the outside diameter of the magnet vent
adaptor within £ 3 mm (0.125 in.).

NOTE

We recommend a pipe deflection of less than 0.5 mm (0.02 in.) between the magnet
vent adaptor and waveguide.

c. The Ventglas connection inside the Magnet Room must be accessible for maintenance and
annual inspection.

2. The Ventglas connection may also serve as a thermal expansion joint.
3. All pipe section connections must be welded or brazed.

4. Allisolation or thermal expansion elements (except the Ventglas joint) must be rated to 4.5 K
(-451°F or -268°C) and 241.4 kPa (35 psi).

5. The vent system must be insulated with 38 mm (1.5 in.) thick flexible unicellular insulation to
prevent condensation during magnet ramping. Exposed insulation must be covered with a white
PVC jacket. The clearance area of the dielectric break must be left bare (without insulation) or the
insulation must be easily removable for periodic inspection.

6. A minimum clearance of 102 mm (4 in.) is required between the ceiling or wall and the dielectric
break both inside and outside the Magnet Room. The overall length of the waveguide must be at
least 812 mm (32 in.).

Figure 3-7 Waveguide

2102 mm (4 in)

=102 mm (4\in}
N

=102 4 i 1
o ( m)_t_ :\ B
_r£
| 12355
2102 mm (4 in) |

ar
dar

Item Description

1 Waveguide (at least 812 mm (32 in.) long)

For 7.0T systems, refer to Figure 5-3 Waveguide (For SIGNA 7T) on page 54.
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3.5 Vent Requirements Outside the Magnet Room

The customer is responsible for design, construction, and maintenance of all cryogenic venting materials
outside the Magnet Room from the shielded room waveguide to the vent cap.

3.5.1 Cryogen Vent Support

1.

(For 3.0T magnets or UA or AR-series) The venting system (including supports) must be sized to
withstand 11125 N (2500 Ib.) helium flow reaction force at vent elbows.

(For 1.5T magnets or PM, HM or R-series) The venting system (including supports) must be sized to
withstand 8229 N (1850 Ib.) helium flow reaction force at vent elbows.

(For 7.0T magnets or 7TKA-series) The venting system (including supports) must be sized to
withstand 1700 N (382 Ib.) helium flow reaction force at vent elbows.

. The customer-supplied dielectric break must not be used to support the outside cryogenic vent

pipe.
The vent support must be designed to prevent any transfer of load across the dielectric break.

Vent support must consider expansion and contraction of piping due to temperature change,
including during a quench.

3.5.2 Vent Construction

1.

GE Engineering recommends that the cryogen vent be constructed to the same specification as
required inside the Magnet Room.

The vent must be routed as directly as possible to the vent cap (that is, the venting system external
protective cover).

Expansion or contraction elements must be provided for a temperature decrease from ambient to
45K (-451°F or -268°C).

A dielectric break must be installed adjacent to the waveguide. See Figure 3-8 Outside Dielectric
Break (Customer-supplied) on page 24.

a. The dielectric break gap must be 25 + 6 mm (1.0 + 0.25 in.).
b. A customer-supplied clamp may be used to connect the dielectric break.
c. The dielectric break must be accessible for inspection or maintenance.

d. The dielectric break and vent pipe support must be designed to prevent load transfer across
the dielectric break.

All components must be rated to withstand the helium flow reaction force at temperatures from
ambient to 4.5 K (-451°F or -268°C).

Electromechanical fire dampers must not be used. Fusible link fire dampers may be used (with
annual inspection).

The vent cap must prevent ingress of weather elements (for example, rain, snow, hail, sand, and so
on) and foreign material debris (for example, leaves, bird nests, and so on).

Condensate must be prevented from pooling inside any section of the venting system (for example,
a downward tilted vent system or local minima with weephole).
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Figure 3-8 Outside Dielectric Break (Customer-supplied)
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3.5.3 Vent Exit

WARNING

A CRYOGENIC BURNS OR ASPHYXIATION

During a quench, extremely cold gas or particles are released from the cryogenic venting
system. A quench may occur at any time.

Make sure access to the cryogen vent exhaust area is restricted and the released gas does
not reenter the building. Refer to the specifications below.

1. (For 3.0T or 7.0T magnets or UA, AR or 7TKA-series) An exhaust area in front of the vent 10700
mm (420 in.) long x 4600 mm (180 in.) wide is required. (See Figure 3-9 Cryogenic Exterior Venting
Volume and Exclusion Area (Rooftop Vent) on page 26 and Figure 3-10 Cryogenic Exterior Venting
Volume and Exclusion Area (Side Vent, Front View) on page 28.)

(For 1.5T magnets or PM, HM or R-series) An exhaust area in front of the vent 6100 mm (240 in.)
long by 4600 mm (180 in.) wide is required. (See Figure 3-9 Cryogenic Exterior Venting Volume and
Exclusion Area (Rooftop Vent) on page 26 and Figure 3-10 Cryogenic Exterior Venting Volume and
Exclusion Area (Side Vent, Front View) on page 28.)

a. The vent exit area must not include air intake vents to prevent cryogen exhaust from reentering
the facility.

b. The vent exit area must not include any personnel, building components, or objects (movable or
stationary).

c. The facility is responsible for any exhaust area barriers, restrictions, and warning signs.

2. For arooftop exit:
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a. Use either a horizontal exhaust vent with a 90° elbow with minimal pressure drop, or a roof cap
with low pressure drop and a high flow rate.

b. The bottom of the 90° elbow must be at least 914 mm (36 in.) above the roof deck (or higher if
at risk of being blocked by drifting snow, sand, and so on).

c. The outlet must be covered with a 12.7 mm (0.5 in.) square screen mesh.
d. The exhaust vent cover or cap must be included in the pressure drop calculation.

e. Physical barriers must be used to keep all persons out of the exclusion area.
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Figure 3-9 Cryogenic Exterior Venting Volume and Exclusion Area (Rooftop Vent)
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Item Description

1 Vent cap (customer-supplied)
2 Rooftop

3 Length of venting area:

6100 mm (240 in.) (For 1.5T magnets)
10700 mm (420 in.) (For 3.0T or 7.0T magnets)

4 Exclusion area
5 2300 mm (90 in.) or distance to surface of rooftop
6 Warning sign

3. For a sidewall exit:

a. You can use an exhaust vent with a 45° elbow (with a deflector rated for the helium reaction
force), a 90° elbow, or vent cap with no restriction in gas flow.

b. The exhaust exit must be at least 3660 mm (144 in.) above the ground.

c. The outlet must be covered with a 12.7 mm (0.5 in.) square screen mesh.
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d. The vent exit must be covered to prevent foreign material from entering or blocking the
opening (for example, louvers).

e. The exhaust vent exit must be included in the pressure drop calculation.

4. The exclusion area shown below must not include any personnel, building components, or objects
(movable or stationary).

NOTE

A minimum height of 3660 mm (144 in.) is needed for safe operation of the venting
system.

5. If the height from the vent to the ground is greater than 3660 mm (144 in.) and less than 5000
mm (197 in.), physical barriers must be used to keep all persons out of the exclusion area. If the
height from the vent to the ground is greater than 5000 mm (197 in.), physical barriers are not
required. See Figure 3-10 Cryogenic Exterior Venting Volume and Exclusion Area (Side Vent, Front
View) on page 28.

6. The vent must be at least 3000 mm (118 in.) away from windows on both sides, and it must be at
least 6000 mm (236 in.) away from windows above the vent. If the windows cannot open, there is no
minimum specification.
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3.5 Vent Requirements Outside the Magnet Room

Figure 3-10 Cryogenic Exterior Venting Volume and Exclusion Area (Side Vent, Front View)
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Item Description
1 Vent exit
2 Cylindrical vent volume (absolute clearance volume):
Diameter 4600 mm (180 in.) x Length 6100 mm (240 in.) (For 1.5T magnets)
Diameter 4600 mm (180 in.) x Length 10700 mm (420 in.) (For 3.0T or 7.0T magnets)
3 Exclusion area
4 Distance between the vent pipe and ground.
Minimum height = 3660 mm (144 in.)
Barriers are not required if the height is > 5000 mm (197 in.).
5 Ground
6 Window
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Figure 3-11 Cryogenic Exterior Venting Volume and Exclusion Area (Side Vent, Side View)
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Item Description
1 Vent exit
2 Cylindrical vent volume (absolute clearance volume):

Diameter 4600 mm (180 in.) x Length 6100 mm (240 in.) (For 1.5T magnets)
Diameter 4600 mm (180 in.) x Length 10700 mm (420 in.) (For 3.0T or 7.0T magnets)

3 Exclusion area

4 Distance between the vent pipe and ground.
Minimum height = 3660 mm (144 in.)
Barriers are not required if the height is > 5000 mm (197 in.).

5 Ground

7 Exterior wall

3.5.4 Combined Vent

A site can combine cryogen venting from two GEHC MR Systems.
NOTE

The customer chooses this option with the risk that a magnet quench may quench the
second magnet.

The waveguides of each system can connect with 45° elbow connectors to a 305 mm (12 in.) pipe as
shown in the illustration below. The pipe must be sealed at the bottom, and a plate must be fully welded
to the inside of the pipe to correctly direct all cryogens out of the Magnet Room. The plate and pipe used
for the combined vent must be the same as the waveguide material.

1. The total pressure drop of the cryogenic vent system from the magnet vent interface to, and
including, the vent cap of each magnet must not exceed the specifications in Table 1-1 Venting
Specifications for Magnets That Are in New Production on page 7.
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2. The pressure drop in the shared section of the vent must not exceed 27.6 kPa (4 psi).

3. The combined vent pipe diameter selected to maintain the pressure drop will require the combined
pipe section diameter meet the back pressure and 241.3 kPa (35 psi) internal pressure forces.

4. The two magnet vents require a plate separating the entering pipes to prevent one magnet quench
from imposing a back pressure to the other magnet.

5. The separation plate must be able to withstand the quench up to 241.3 kPa (35 psi) internal
pressure caused by the impinging gas flow. If the separation plate in the combined pipe section
becomes distorted after a quench, it must be inspected or replaced.

6. The venting system must have a structural support along any pipe section elbow and at the joining
of the two (2) magnet vents to the combined vent.

Figure 3-12 Combined Vent
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Combined Vent lllustration Notes:

1. The distance between the magnet and the tie-in point to the large diameter common pipe should
be minimized as much as possible.

2. The maximum pressure drop for each magnet between the magnet tie-in to the common pipe and
the vent exit to outside shall be less than or equal to 27.6 kPa (4 psi).

NOTE

This is required to protect the second magnet. When one magnet quenches, this
decreases the pressure in the section of the other magnet. If that pressure drop is
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greater than 27.6 kPa (4 psi), the burst disk of the other magnet will crack and possibly
burst.

3. An additional pressure drop, equivalent to a standard 90° elbow, shall be added to each magnet
branch due to the entrance effect to the common pipe section.

4. Use the hydraulic diameter (instead of pipe diameter) when calculating the pressure drop after a
magnet branch ties into the common vent pipe until it leaves the edge of the separation plate (area
indicated by yellow dashed lines in Figure 3-12 Combined Vent on page 30).

5. Foracircular cross section of diameter D1, with the divider of width D1:
Hydraulic diameter = (nD1) / (r+2)
6. D2 is typically 203 mm (8 in.) in diameter (Figure 3-12 Combined Vent on page 30 is not to scale).
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4 Reference

4.1 Magnet Cryogenic Venting Pressure Drop Reference
Tables

1. Use the following tables to calculate the cryogenic vent pressure drop through the pipe used. See
Table 3-1 Magnet Cryogen Specifications on page 12 for the flow rate during a quench.

2. Use the following equivalent lengths to calculate the elbow and miter pressure drops as needed.
Elbows with angles greater than 90° must not be used. Gas temperature at the magnet interface
starts at 4.5 K (-268°C or -452° F).

a. 90° standard sweep elbow K =9.14 m (30 ft.)
b. 90°long sweep elbow K = 6.1 m (20 ft.)

c. 45°standard sweep elbow K =4.9 m (16 ft.)
d. 45°long sweep elbow K =3.04 m (10 ft.)

e. 90° miter K = 18.29 (60 ft.)

Term Definition
K Straight length equivalent of the fitting
R Radius of the bend
D Diameter of the pipe
Standard sweep elbow R/D=1.0
Long sweep elbow R/D=15
NOTE

Make sure you reference the correct table for the magnet that is being installed.
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5 Appendix

5.1 Magnet Venting Conformance Assessment Form

Site Identification:

Customer/Hospital/Clinic Name:

Site name:

Country:

Report By:

Date of Report:

Completed By (Name and Signature):

Completed by (Title}:

Completed by (Company}:

Requirement Check Correct Re-
sponse

Section 2.2: HVAC Vent Requirements

Does the incoming air contain at least 5% air from outside the Magnet Room? O Yes O No

Section 2.3: Emergency Exhaust Vent Requirements

Is the emergency exhaust vent installed at the highest point of the finished/drop ceilingorat | O Highest | O Side

the top of the side wall on the coldhead side? point wall
Has the emergency exhaust vent been tested and is it operational? O Yes O No
Do the emergency exhaust fan and the exhaust intake vent each have a capacity of at least 34 O Yes O No

m3/minute (1200 CFM) with a minimum of 12 room air exchanges per hour?

Is there a manual exhaust fan switch near the Operator Workspace (OW) and in the Magnet O Yes O No
Room near the door?

Is the exhaust fan activated by an oxygen monitor? O VYes ONo

Is the Magnet Room exhaust fan installed per Figure 2-1 or Figure 2-2 of 5850263-xxx? O Yes O No

List applicable Figure number.

Section 3.1: Cryogen Venting Requirements

Does the vent pipe diameter meet the specifications per Table 3-1 of 5850263-xxx where the O Yes O No
pipe interfaces with the magnet adaptor?

Is the vent size designed per the vent pressure drop table listed in section 4 Reference of O Yes O No
5850263-xxx?

List applicable Table number.

Section 3.2: Venting Requirements

Is the cryogenic vent supported in such a way that it will not transfer any load to the magnet O VYes ONo
vent adaptor?

Are the vent options and dimensions selected from Table 3-2 of 5850263-xxx? O Yes O No
List the Magnet used from Table 3-2 of 5850263-xxx here.
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Requirement Check Correct Re-
sponse

Section 3.4: Vent Requirements Inside the Magnet Room

Is the vent made of one of the materials listed in Table 3-3 of 585026 3-xxx? O Yes O No
List the Material used from Table 3-3 of 5850263-xxx here.

Are the tubes or pipes seamless or do they have welded/brazed seams and joints between O Yes O No
sections? (Corrugated pipe and/or spiral duct is not permitted)

Are the vent pipes designed to withstand 241.4 kPA (35 psi)? O Yes O No
Are the vent supports designed to withstand loads, expansion and contraction during a O Yes O No
quench?

List the Product from Table 1-1 of 5850263-xxx here.

Is the vent adaptor a straight adaptor or a 90 degree adaptor? Answer one of the following O Straight | T 90 de-
two questions. gree
For straight adaptor configurations: Is there enough clearance to accommodate at least O Yes O No

102 mm (4 in.) for the magnet vent adaptor, in addition to the required gap of 10 to 32 mm (0.4
to 1.25in.) per Figures 3-3 and 3-4 of 5850263-xxx?

For 90 degree adaptor configurations: Is there enough clearance to accommodate the O Yes O No
required gap of 10 to 32 mm (0.4 to 1.25 in.) per Figures 3-5 or 3-6 of 5850263-xxx?

Is only one dielectric break installed in the Magnet Room and is it installed at the magnet O Yes O No
interface?

Is there a minimum clearance of 102 mm (4 in.) between the ceiling or wall both inside and O VYes ONo

outside the Magnet Room to accommodate the dielectric breaks per Figure 3-7 of 5850263-
xxx? NOTE: The overall length of the waveguide must be at least 812 mm (32 in.)

Section 3.5: Vent Requirements Outside the Magnet Room

Are the tubes or pipes seamless or do they have welded/brazed seams and joints between O VYes ONo
sections? (Corrugated pipe and/or spiral duct is not permitted)

Are the vent supports designed to withstand loads, expansion and contraction during a O VYes ONo
quench?

List the Product used from Table 1-1 of 5850263-xxx here.

Is only one dielectric break installed outside the Magnet Room, adjacent to the wave guide, O Yes O No
and is there a 19 to 32 mm (0.75 to 1.25 in.) gap to the vent pipe per Figure 3-8 of 5850263-

XXX?

Are any electromechanical fire dampers used? O Yes O No
Is condensate prevented from pooling inside any section of the venting system by use of O Yes O No
downward tilt or weep holes?

Does the vent exhaust exit have an exclusion area per Figures 3-9, 3-10 and 3-11 of 5850263- O Yes O No
XXX?

Is the vent exit area free of air intake vents and windows to prevent cryogen exhaust from O VYes ONo

reentering the facility per Figures 3-9, 3-10 and 3-11 of 5850263-xxx?

Is the vent outlet covered with square screen mesh and does it have a cover/cap over the pipe,| O Yes O No
if the vent outlet is orientated in the vertical up position?

Was the exhaust vent cover or cap included in the pressure drop calculation? O Yes O No
Combined cryogen venting from two GE Healthcare MR systems must be noted and can be O Yes O No

used if construction follows this requirement with separation plates, supports and properly
designed pressure drops per Figure 3-12 of 5850263-xxx. Is there a combined vent?
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and adhered to?

Requirement Check Correct Re-
sponse
Are all other requirements contained within the Magnet Room Venting manual understood O Yes O No

Site Identification: To be filled out by GEHC

SYSID/GON:

Type of GEHC system (Product name):

Type of GEHC magnet:

GEHC Concession or Deviation (if applied):

Date Received:

Received By (Name and SSO):

Received by (Title}:

5.2 Information for 7TKA-series (7.0T) only

The following figure identifies the magnet vent location in reference to the center of the magnet.

Figure 5-1 Magnet Cryogenic Vent Location (For SIGNA 7T)

1] 1 111

|o . I--—88 mm O'

(3.5in)

O

Item Description

1 Magnet Front (Top View)

2 Magnet Geometric Isocenter
3 Vent Opening
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5.2 Information for 7TKA-series (7.0T) only

Figure 5-2 Pipe Supports to Remove Vent Load from Ventglas Connection (For SIGNA 7T)
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Figure 5-3 Waveguide (For SIGNA 7T)
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Revision History

English Document review and approval per DOC2348809
Rev Date Description
Rev 5 September Section 1.3: Added serial number PCxxxx to PMxxxx; added product SIGNA Star AIR,
2022 SIGNA Aviator AIR and SIGNA Victor to row for PM/PC magnet

Section 3.4.6: Updated Step 5: Added "insulation must be easily removable"

Rev 4 March 2022 Section 1.3: Added product Artist Evo to row for LCC or CXK4 magnet
Section 2.1: Added section for vent system certification of conformance
Section 3.4.6: Updated Step 5: Added sentence clearance area of dielectric break
Section 4.1: Updated Table 4.3
Section 5.1: New section for Magnet Venting Conformance Assessment Form

Rev 3 July 2021 Added magnet types AR (3.0T) and 7TKA (7T) information throughout the manual

Rev 2 January 2021 Corrected revision number on front page. Content remains unchanged. Routed in My-
Workshop with DOC2348809 Rev. 3

Rev 1 August 2020 Initial Release of 5850263-1EN based on DOC2348809 Rev. 2
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