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Language Policy

DOC0371395 - Global Language Procedure

[EHVIE
(BG)

MNPEAYNPEX

ToBa pbKOBOACTBO € HaJIMYHO CaMO Ha KUTacku (ZH-CN), aHrnnMinckm, hpeHCcKn, HEMCKM, SMOHCKMU,
Kopencku, noncku, noptyrancku (PT-BR), pycku, UCNaHCKM M BUETHAMCKU. AKO AOCTaBYMKBT Ha
YCNYrvi Ha BAAeH KNMEHT U3NCKBA e31K, KOWTO € pas3fIyeH OT Te3U e3nLM, OTFTOBOPHOCT Ha K/IMEHTa
€ Ja NpefoCTaByn NPeBoAaYecKn yCayru.

1ﬁ¥ﬂﬂﬁ%ﬁ¢¢'§((ZH-CN)\ ﬁi‘(‘ ;\fi—g\ 1751::‘ =2 j(*lhn‘ 1l:l\ gﬁ-lm‘ /&_'h:l\ %Ejiﬁ%
(PT-BR), fB1E. AT ENEEIERE. MREFNRSRUBZFEZEHMES , WEFERE
RHEBFRS.

REMERMFPI (ZH-CN), EX, EX, BX, BAFX, BX, BX, KEX, §EFX
(PT-BR). &3, PAIEF XXM MRA. MEFHRBHEEEEELES MRS , AIE
BEFAEERHARENEERK.

WFMMERM DI (ZH-CN), X, EX, BX, BARN, X, BX, FEX, F5FX
(PT-BR), 3, BT XMBREXMA, BRUEFNREEEEMEESMATENRIEE
F,EFERTESREIERE,

(HR)

UPOZORENJE

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

(CS)

VYSTRAHA

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

(DA)

ADVARSEL

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

ING
(NL)

WAARSCHUW-

Deze handleiding is alleen beschikbaar in het Chinees (ZH-CN), Engels, Frans, Duits, Italiaans, Japans,
Koreaans, Pools, Portugees (PT-BR), Russisch, Spaans en Vietnamees. Als de serviceprovider van

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

(EN)

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

(ET)

HOIATUS

See juhend on saadaval ainult hiina (ZH-CN), inglise, prantsuse, saksa, itaalia, jaapani, korea, poola,
portugali (PT-BR), vene, hispaania ja vietnami keeles. Kui kliendi teenusepakkujal on vaja juhendit
mones muus keeles, on télketeenuste osutamine kliendi kohustus.

(F1)

VAROITUS

Tama opas on saatavilla vain kiinaksi (ZH-CN), englanniksi, ranskaksi, saksaksi, italiaksi, japaniksi,
koreaksi, puolaksi, portugaliksi (PT-BR), venajéksi, espanjaksi ja vietnamiksi. Jos asiakkaan palvelun-
tarjoaja edellyttda muuta kuin ndita kielid, kdannospalveluiden tarjoaminen on asiakkaan vastuulla.

(FR)

ATTENTION

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

(DE)

WARNUNG

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

B5 COXZATIE, REFE(ZHCN), ®FE. 77V AR RAVE (RUTHE BER &

(JA) EfE. R—Z2 RFE. RILNHILFE (PT-BR), O TFE. ARAVFE, BLVORNFTLFEOH
TREZATVET, BEEOY—ERATONA AN ChSsOEBUNOSBEZHLELTS
BElFE. BEROEFICSVTHRY—ERZRHFL TSEE L,

(e 0| MBME BE20{(FE20{-533), Ho{, ZFA0{, 504, 0|EZ|0}0], Y=0{, B0, EBt =01,

(KO) EZERZo{(ZEFZ0{-EEtE), B{Aloto], AH|Qlo4, HIEHZ {2 Bt M SELICH T ZHo| MH|A
NS %t7t 0| 21018 A 2|5t CHE Q1018 R F ot B2, HY MH|AE N3 st W2 129
AMeleli|ct.

BRIDINAJUMS | ST rokasgramata ir pieejama tikai kiniedu (ZH-CN), anglu, franéu, vacu, italie$u, 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, vokieciy, 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-

ander 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, japonfskim, koreanskim, polskim, portugalskim (PT-BR), rosyjskim, hiszpanskim

i wietnamskim. Jesli ustugodawca klienta wymaga jezyka, ktéry nie zostat wymieniony powyzej,
obowiazkiem 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 servigos de
um cliente necessitar de um idioma diferente dos mencionados, o fornecimento dos servicos de
traducdo é de responsabilidade do cliente.
ATENGAO Este manual estd disponivel apenas em alema3o, 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 tradugao.
ATENTIE Acest manual este disponibil numaiin limbile chineza (ZH-CN), engleza, franceza, germana, italiana,
(RO) japoneza, coreeand, poloneza, portugheza (PT-BR), rusa, spaniolad si vietnameza. Daca furnizorul de

servicii al unui client solicitd 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.
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1 Introduction

1.1 Preinstall Manual Introduction

[ ] e K
(Applies to all subsections

@ within this section)

1.1.1 Document Purpose

This preinstallation manual provides the necessary information to prepare a site for system
installation. Specifically, this manual provides information:

1. To define system requirements and interactions.
2. For the effective arrangement and interconnection of system components.
3. The customer is responsible for:
a. Compliance with all local and national codes and regulations
b. Siting requirements for customer-specific site procedures (medical, MR, safety, and so on)
c. Any special architectural requirements (for example, seismic codes)
d. Radiation safety regulations

The implementation of all requirements and adherence to all specifications in this manual is the
responsibility of the customer or its architect and engineers. Refer any questions to the GE HealthCare
Project Manager of Installation (PMI).

1.1.2 Intended User

The primary users of this manual are the customer, the customer's architectural planner, and/or the
customer's contractors.
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Preinstallation Manual 1.1 Preinstall Manual Introduction

1.1.3 Who Should Read This Manual

The following personnel must be aware of the content listed in the following sections:

Table 1-1 Personnel Index

Section Personnel
> o S & >
[ ] [ ]
- - S P (8) [T b
i |Es§ |8 |§ |3 |8 |x§ %%
£ ¢ v (=] > c B =
= a4 2 |& 'S £ c= g |o £
v o € 7] i = > S £
< s |3 o o 5 &
(] w c =
x X
(]
[T
T
1.1 Preinstall Manual Introduction X X X X X X X
2.1 System Level Requirements for X X
Installing into Existing MR Suite
2.2 System components X X
2.3 MR Suite Minimum Room Size X
Requirements
2.4 MR System Seismic Require- X X
ments
2.5 Structure-borne Vibration Con- X
trol Specifications
2.6 MR Suite Magnetic Field Specifi- X X
cations
2.7 Multiple MR System Require- X
ments
2.8 MR Suite Temperature and Hu- X X X X
midity
2.9 Facility Coolant Requirements X X X X X
2.10 MR Suite Electrical Require- X X
ments
2.11 MR System Shipping and Re- X
ceiving
3.1 Magnet Room Introduction X X X
3.2 Magnet Room Structural Re- X
quirements
3.2.1 Overview X
3.2.2 Environmental Steel Limits X
3.2.3 Vibration Requirements X X X
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Table 1-1 Personnel Index (Table continued)

Section Personnel
@@l : §@! | Q;@! l @@' @%,
3 £s |E |5 3 g 5 [SE
b 9 v O E = c B ‘=
= S e |8 ‘S c= g |o &
o o € 7] i = > |35 £
< s |3 o & 5 o
(&) w c =
x X
(1]
[T
T
3.3 Shielding Requirements and Ra- X X X «
diation Sources
3.4 Magnetic Shielded Room Re- X
quirements
3.5 Penetration Panel Wall Opening X
Requirements on page 65
3.6.1 Ferrous Materials in the Mag- X X X
net Room
3.6.2 Walls X
3.6.3 Magnet Preinstallation Mark- X
ings
3.6.4 Penetration Wall Closet X
3.6.6 Doors, Magnet Access Open- X
ings, and Patient Viewing Windows
3.6.7 Finished Ceiling X
3.6.8 Magnet Room Floors X X
3.6.9 Storage Cabinets X X
3.7 Magnet Room Equipment Spec- X X
ifications
3.8 Magnet Room Lighting Require- X X
ments
4 Equipment Room chapter X X
5 Control Room chapter X X
7.1 MR System Interconnects Speci- X X X
fications
7.2 MR System Interconnects Rout- X X X
ing Requirements
7.3 Facility-Supplied System Inter- X X X X X
connects Specifications
8.1 Glossary X X X X X X X
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1.1 Preinstall Manual Introduction

Table 1-1 Personnel Index (Table continued)

Section Personnel

e
Re

General

Architect ?@
(-CE
Electrician %@

Contractor
Customer

S [8) [T —_— g

g s |g &

2 s s |25

E * g |s 4

E > |8 2

o —_—
]

c =

x X

(]

o

=

8.2 MR Site Vibration Test Guide- X
lines

8.3 Sample Calculation AC Power X
Equipment Minimum Distance

8.4 Selecting Anchor Size X X

8.5 Sample co
customer-sup

ntrol schematic for X X
plied MDP

1.1.4 Related Publications

The preinstallation requirements in the following publications are applicable to all systems. This
document and all documents referenced herein shall be provided to the Responsible Organization or
Operator as a supplement to the product instructions for use and/or technical description.

Table 1-2 Additional Preinstallation Requirements

Publication
Number

Title

Personnel who must be aware of the
content

5850262-1EN

Acoustic Room Details

5850261-1EN

International Electrotechnical Commission (IEC) Electro-
magnetic Compatibility (EMC)

5850263-1EN

Magnet Room Venting

5850260-1EN

RF Shielded Room
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Preinstallation Manual 1.1 Preinstall Manual Introduction

1.1.5 Document Overview

This manual describes requirements and specifications for the following:
1. General system requirements that apply to the entire MR suite

Shipping and delivery

Magnet Room

Equipment Room

Control Room

AL

Interconnects within and between the rooms listed above
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1.2 Symbols Key

1.2 Symbols Key

Table 1-3 Symbols Key

Symbol/Unit

Definition

Center of gravity

Magnet isocenter

Service area

Airflow

_______

_______

Space for airflow and cables

Valve
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2 General System Level

2.1 System Level Requirements for Installing into
Existing MR Suite

When planning for the installation of this system in an existing GE HealthCare MR suite or a non-

GE HealthCare MR suite, all requirements in this manual must be met because these rooms are
considered new installations.

When upgrading from a Signa OpenSpeed system, extensive building updates are required. The facility
must remove any Magnet Room isolation system.

1.

If the existing MR suite contains a GE system, the vibration environmental assessment must be
done using the High Speed (magnetic field) Stability tool.
NOTE

The customer may have to hire a vibration consultant based on the results of the
analysis.

Some GE HealthCare MR suites with overhead cabling may need to be modified to meet current
cable tray requirements, such as minimum width and position. See 7.2 MR System Interconnects
Routing Requirements on page 124.

Remove, cover, or fill in abandoned ducts or troughs from the Equipment and Magnet Rooms.

Access/computer room flooring in the Equipment Room can either be removed or assessed and
reinforced to support heavier cabinets.

Structural vibration levels may be higher at some frequencies than other MR Systems, which may
increase acoustic levels. Refer to 2.5 Structure-borne Vibration Control Specifications on page 22.

. The VibroAcoustic damping kit must be surface mounted (if the floor is recessed, it must be filled

in and level). For upgrades that reuse the existing magnet, recessed floors can be filled with
magnet spacers (25 mm (1 in.) aluminum) that were included when the magnet shipped.

RF vendor responsibilities:

a. Theold dock anchor cannot be reused. It must be removed and the hole filled 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.

b. The RF shield ceiling must support the cable routing mechanism and cables. Reinforce RF
shield ceiling (see 7.2 MR System Interconnects Routing Requirements on page 124).

c. Two penetration panel openings are required and must meet the requirements in: RF Shielded
Room Requirements, 5850260-1EN.

d. RF shield attenuation must comply with: RF Shielded Room Requirements, 5850260-1EN
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7. Cryogen vent may need to be relocated to align with the Magnet Cryogen Vent opening.
The cryogen vent must meet all cryogen venting requirements (see Magnet Room Venting
Requirements, 5850263-1EN).

8. Magnet Room radiation shielding requirements must be reviewed by a qualified radiation health
physicist because the location and layout of the site can affect shielding requirements.
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2.2 System components

2.2 System components

@ @ (Applies to all subsections
W %’ within this section)

This system consists of the following components:

2.2.1 Magnet Room

3.0T Magnet and Magnet Enclosure (MAG) and Vibroacoustic Damping Kit
Rear Pedestal (PED)

Patient Transport Table (PT)

PET/MR Insert (replaces RF Body Coil)

Magnet Rundown Unit (MRU)

NOTE
An optional remote MRU may be located outside the Magnet Room.

o > N

2.2.2 Equipment Room

Main Disconnect Panel (MDP) (may be customer-supplied in some regions)
Power, Gradient, RF Cabinet (PGR)

Heat Exchanger Cabinet (HEC)

Penetration Cabinet (PEN)

Secondary Penetration Wall (SPW)

PET Cabinet (PET)

Cryocooler Compressor Cabinet (CRY)

PET Chiller (P-CHILL)

Magnet Monitor (MON)

10. Optional:

O ® N o 0k~ w DD

+ Magnetic Resonance Elastography (MRE)
« Multi-Nuclear Spectroscopy (MNS)

2.2.3 Control Room

1. Operator Workspace equipment (OW)
2. Pneumatic Patient Alert System (PA1)
3. Optional:

+ Oxygen Monitor (OXY)

« PET/MR SPiCE Workstation (SW)

5480759 Revision 7 SIGNA™ PET/MR System
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2.2.4 Accessories

1. Patient accessories, including RF coils, phantoms, cushions, sponges, straps, and wedges

2. Gating accessories, including patient cardiac leads, peripheral gating probe, and respiratory
bellows

2.2.5 System Overview

Figure 2-1 System overview (example)

NOTE
MNS, MRE, SW and OXY shown above are optional components of the system.
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2.3 MR Suite Minimum Room Size Requirements

Room dimensions shown in the table below are the minimum finished room space requirements to

safely install and service the MR System. Minimum dimensions are for service only. Room size may
grow due to the items listed below, which are not included in the minimum area dimensions:

1.

10.

Building code requirements (for example, exit routes, door placement, seismic mounting
requirements, local and national electrical codes, and so on).

Equipment and Magnet Room evacuation routes to comply with facility emergency procedures.

System requirements, including cable run locations, cryogen venting, patient observation
requirements, and penetration panel placements.

Penetration panel closet and all associated areas.
GE optional equipment, such as MRE, MNS, accessories, and so on.

Non-GE HealthCare equipment options (such as additional AC or water cooling equipment in the
Equipment Room).

Clinical workflow considerations.

. Accessory storage. Refer to Customer Site Storage Requirements, 5182674 (available in the

Customer Documentation Portal), or contact the GE HealthCare Project Manager of Installation
(PMI) for any additional accessory storage requirements.

Magnetic field containment, for example, the 5 gauss line to the room. If fringe field containment
is needed, see 2.6 MR Suite Magnetic Field Specifications on page 24.

The minimum service area shown must be kept clear of permanent or installed cabinetry, the
MRU, the penetration closet, millwork, shelving, coil storage fixtures, furniture, and so on.

Table 2-1 Room Dimensions to Satisfy Minimum Service Area Requirements

Configuration Equipment Room? Magnet Room? Control Room Total
System
WxD Area Ceiling | WxD Area |Finished| WxD Area Area
mm (in.) | m2 (ft?) Height | im (in.) | m2 (ft?) Ce"l'“g mm(in) | m2 | o (ft2)
mm (in.) Helght (ftz)
mm (in.)
MR/PET Mini- 3787 x 3645 x 1524 x
mum Room Size 2860 10.4 2896 6331 20.8 2500 2134 (60 | 3.2 (35) 34.4
(2050 mm Scan (149.1x (111.6)1 (114) (143.5x | (224.1) (98.5) x 84) ’ (370.7)
Range) 112.6) 249.3)
With MNS (m?2 Add: 1.4
(ft2) 1s)

When upgrading from a 750w suite, the PET chiller and PET cabinet add 1.2 m? (13.4 ft?) to the minimum
Equipment Room size.

1 See Figure 4-1 Typical Minimum Equipment Room with Service Clearances on page 86 for specific dimensions

2 See Figure 2-2 Minimum Magnet Service Area (Top View) on page 20 for specific dimensions
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2.3 MR Suite Minimum Room Size Requirements

Figure 2-2 Minimum Magnet Service Area (Top View)

3829 mm
(150.75 in)
2769 mm 1524 mm | 1207 mm
(109in) (601in) @75in) El=
254mm | | 1372 mm = =
(101in) F (54 in) &=
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Ele N Ee
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356 mm Ee ~
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o2 | T8
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/
Z - e
E[E ofF
28 |2
e
| 1346 mm 1855 mm 876 mm
f (531in) (731n) “(3451in)
1778 mm 2731 mm
(70n) (107.5in)
3600 mm
(141.75in)
229 mm 6331 mm
©@in) (249.25 in)
Item Description Item Description
1 Alternate design tradeoff area 2 Recommended customer workflow area

The following requirements apply to the Magnet Room finished ceiling:

1. ldeal Magnet Room suspended ceiling height is 2667 mm (105 in.). Minimum Magnet Room
suspended ceiling height is 2500 mm (98.5 in). See Figure 2-3 Area for Minimum Magnet Ceiling
Height (Top View) on page 21.

2. The ceiling service area should be kept clear of overhead items, including soffits, HVAC, plumbing
components, and brackets. Permanent or installed objects in this area may prevent or delay
magnet service or operation.
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Figure 2-3 Area for Minimum Magnet Ceiling Height (Top View)

2769 mm 1372 mm
(109 in) (54 in)

1016 mm
(40in)

'

838mm
(33in)

R

1461 mm
(57.51n)

1372 mm
(54 in)

NOTE
The shaded area within solid lines indicates floor to ceiling minimum height of 2500 mm
(98.51in).

NOTE

If the ceiling height is between 2500 mm (98.5 in.) and 2667 mm (105 in.), the flexible
main lead extension for low ceiling height (2.5M Low Ceiling Kit-Passive, M7000GM) is
required for ramping the magnet. Contact the GE PMI and GE Service Field Engineer for
further evaluation.

2.4 MR System Seismic Requirements

Contact the Project Manager of Installation with any questions.

1. The customer is responsible for seismic anchoring of GE components.

2. Center of gravity, weight, physical dimensions, and attachment points are provided for seismic
calculations. Refer to the specifications or illustrations for each component (see Magnet
Room Equipment Specifications on page 80, Equipment Room on page 85, and Control
Room on page 105).
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2.5 Structure-borne Vibration Control Specifications

Structure-borne acoustic issues tend to occur at MR installations above the ground floor of the facility.
Two options to mitigate structure-borne acoustic transmission are:

1. GE HealthCare provides a VibroAcoustic Damping kit (which must be surface mounted). Contact
the GE HealthCare Project Manager of Installation for information.

2. The customer may design and implement a custom solution in addition to the VibroAcoustic
Damping kit. See Figure 2-4 Vibration Transmitted through VibroAcoustic Mat on page 22 for the
plot of spectral vibration transmitted through the VibroAcoustic mat into the floor. If required, the
customer should consult an acoustic engineer for a solution to further attenuate this transmitted
vibration).

NOTE

The amount of vibration attenuation provided by the VibroAcoustic Damping kit will be site
dependent.

Figure 2-4 Vibration Transmitted through VibroAcoustic Mat
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Figure 2-5 Low Frequency Magnet Floor Vibration (Vibration Amplitude at Each Foot)
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35 0.20
50 0.20

Low Frequency Magnet Floor Vibration Notes:
NOTE

1. Illustrations above define the potential vibration level that may pass into the customer
site. Figure 2-4 Vibration Transmitted through VibroAcoustic Mat on page 22 is the
high frequency audible vibration. Figure 2-5 Low Frequency Magnet Floor Vibration
(Vibration Amplitude at Each Foot) on page 23 is low frequency vibration that may
dynamically displace the floor.

2. Vibration transfer may be the result of customer specific building construction as low
levels of vibration transmit into the building through airborne and structure-borne
paths. Customer MR clinicians recognize the vibration defined in the illustrations above
is typically short bursts of vibration repeated multiple times as the scan progresses.

3. The customer should consider the impact of this vibration for the evaluation and design
solution.
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2.6 MR Suite Magnetic Field Specifications
@ (Applies to all subsections
W s0®e within this section)

2.6.1 Magnetic Fringe Field

The following illustrations show the static magnet isogauss plot lines for the magnet. This information
must be used to evaluate potential site interaction of GE HealthCare equipment with other non-GE
HealthCare equipment, interaction with ferrous materials on the site, and to locate personnel and
equipment within the site.

The 0.5 mT (5G) line can expand to 6.0 m (19.7 ft.) axially and 4.5 m (14.8 ft.) radially for up to 8 seconds
in the rare event of a quench.

The isogauss plots show an idealized magnetic field relative to magnet isocenter. The actual field
strength can be affected by any of the following:

+ Magnetic shielding
+ Earth's magnetic field
+ Other magnetic fields

+ Stationary or moving metal
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Figure 2-6 Magnetic Fringe Field Side View (UA series magnet)
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Figure 2-7 Magnetic Fringe Field Top View (UA series magnet)
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Figure 2-8 Magnetic Fringe Field Front View (UA series magnet)
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2.6.2 Interference from Changing Magnetic Fields

Metal objects moving within the magnet sensitivity lines can produce a field disturbance during
clinical imaging. If the metal object is moving it will produce a fluctuating dipole type of field which
causes image artifacts. As an example, a car driven inside the moving metal line will act as a dipole and
produce a time varying field which changes the magnet's main field during the scanning. The same
vehicle may park within the moving metal line and remain parked during clinical scanning without
impact to the main field.

Figure 2-9 Magnet Moving Metal Sensitivity Line Plot (Side View, UA series magnet)
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Item Description Item Description
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3 3 Gauss line 6 Floor Below

NOTE

The magnet isocenter, which is 1070 mm (42.1 in.) above the floor, is the origin of both the
x-axis and the y-axis.
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Figure 2-10 Magnet Moving Metal Sensitivity Line Plot (Top View, UA series magnet )
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Table 2-2 Magnet Moving Metal Requirements

Metal Objects Cat-
egory

Definition Of Distance Location

Magnet Minimum Distance Radial X Axial®
m (ft.)

Objects 45.36 -
181.44 kg (100 - 400
lb.)

Distance from isocenter radial x axial

0.3mT (3 G) line

Cars, Minivans,
Vans, Pickup
Trucks, Ambulan-
ces

Distance from isocenter measured to center
of driving or parking lane radial x axial

6.05x 7.65 (20 x 25) (UA series magnet)

Bus, Trucks (Utility,
Dump, Semi)

Distance from isocenter measured to center
of driving or parking lane radial x axial

7.10 x 8.90 (23.3 x 29.2) (UA series magnet)

Objects > 181.44 kg
(400 lb.), Elevators,
Trains, Subways

Place a directional probe (for example, flux
gate sensor) at isocenter of proposed magnet
location aligned along the Z-axis. Measure
peak-to-peak magnetic field change (DC).

Z-axis EMI disturbances must not exceed 560
nanotesla (5.6 milligauss) peak-to-peak.

Notes:

1. Radial distances are magnet X and Y axis. Axial distances are magnet Z axis.
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2.6.3 Electrical Current

1. Electrical currentin high voltage power lines, transformers, motors, or generators near the
magnet may affect magnetic field homogeneity.

2. Magnetic field interference at 50 or 60 Hz must not exceed 1.622 uT (16.22 mG) or 1.710 uT (17.10
mG) RMS respectively at the magnet location (see Figure 2-11 Magnet Allowable Milligauss vs. Line
Frequency for AC Equipment on page 30).

3. The following equation can be used as a general guide in determining allowable current in feeder
lines at a given distance from the magnet isocenter:

a. For3.0T Magnet: I= (8.55X2)/S, where:

b. 1=Maximum allowable RMS single phase current (in amps) or maximum allowable RMS line
current (in amps) in three phase feeder lines

c. S=Separation (in meters) between single phase conductors or greatest separation between
three phase conductors

d. X=Minimum distance (in meters) from the feeder lines to isocenter of the magnet

Figure 2-11 Magnet Allowable Milligauss vs. Line Frequency for AC Equipment
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Refer to Sample Calculation AC Power Equipment Minimum Distance on page 141 for additional
examples.

5480759 Revision 7 SIGNA™ PET/MR System 30/149



Preinstallation Manual

2.6 MR Suite Magnetic Field Specifications

2.6.4 Non-MR System Equipment Sensitivity to Magnetic Fields

Site plans must include consideration for magnetic field interaction with all customer equipment.

This section lists equipment known to be sensitive to high magnetic fields.

Use the table for reference only. The Tesla (Gauss) limits in the table are approximate for that type of
equipment. Refer to OEM manuals for the equipment at your site to determine the actual Tesla (Gauss)

limits.

Table 2-3 Magnetic Proximity Limits (For Reference Only)

mT (Gauss) Limit Equipment
0.05mT (0.5 G) Nuclear camera
0.1mT (1 G) Positron Emission Tomography scanner Video display (tube)
Linear Accelerator CT scanner
Cyclotrons Ultrasound
Accurate measuring scale Lithotriptor
Analog image intensifiers Electron microscope
Bone Densitometers
0.3mT (3 G) Power transformers Main electrical distribution transformers
0.5mT (5 G) Cardiac pacemakers Biostimulation devices
Neurostimulators
1mT (10 G) Magnetic computer media Telephone switching stations
Hard copy imagers Water cooling equipment
Line printers HVAC equipment
Video Cassette Recorder (VCR) Major mechanical equipment room
Film processor Credit cards, watches, and clocks
X-ray tubes
Large steel equipment, including:
Emergency generators Air conditioning equipment
Commercial laundry equipment Fuel storage tanks
Food preparation area Motors greater than 5 horsepower
5mT (50 G) Metal detector for screening Telephones
LCD panels
No Limit Digital Detectors
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2.7 Multiple MR System Requirements

@ (Applies to all subsections
W within this section)

2.7.1 Multiple Magnets

When installing multiple magnets, the 0.3 mT (3 G) lines must not intersect or the magnets will
be interactive. Contact the GE HealthCare Project Manager of Installation (PMI) for any questions
regarding magnetic field interaction.

Magnet Rooms cannot share walls.

Figure 2-12 Two Magnet Installation (No Interaction)

(3G) (3G)

2.7.2 Shared Equipment Rooms

When installing multiple MR Systems in a shared Equipment Room, of the same field strength, the
following conditions must be met:

1. Referto Figure 2-13 Cabinet Separations in Shared Equipment Room (Top View) on page 33 for
cabinet location examples.

The RF cabinet of the existing installed system must be separated from the RF bay of the PGR by at
least 2000 mm (79 in.).

This requirement does not apply if the existing system is one of the following: 1.5T SIGNA HDxt

- SIGNA Works Edition (HD28), Brivo MR355/MR360, SIGNA Prime, SIGNA Creator/Explorer, SIGNA
Star, SIGNA Star AIR, SIGNA Aviator, SIGNA Aviator AIR, SIGNA MR355/360, SIGNA MR380, SIGNA
Victor, SIGNA Voyager, SIGNA Voyager AIR, Discovery MR450, Optima MR450w, SIGNA Artist, SIGNA
Artist Evo, SIGNA Pioneer, SIGNA Hero, Discovery MR750, Discovery MR750w, SIGNA Architect,
SIGNA Premier, SIGNA PET/MR, or SIGNA 7T.

2. Penetration panels must be separated by at least 3000 mm (118 in).
3. Cables from different MR Systems must not be routed together.

4. Two systems cannot share common power or ground feeds.
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NOTE

*The 2000 mm (79 in.) requirement does not apply if the existing system is one of those
listed in the requirements in item 1 above.

Figure 2-13 Cabinet Separations in Shared Equipment Room (Top View)

2000 mrm®

Figure 2-14 Panel Separations in Shared Equipment Room (Top View)
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2.8 MR Suite Temperature and Humidity

@ @ % (Applies to all subsections
W W w @ within this section)

This section provides temperature and humidity requirements for the MR suite.

NOTE

Make sure the HVAC system has the correct capacity for the room size, equipment heat
output, and environmental conditions to maintain correct temperature and humidity for
the protection of the patient.

Specific construction requirements for each room can be found in the following chapters:
+ Magnet Room
« Equipment Room

« Control Room

2.8.1 Temperature and Humidity Requirements

1. The customer is responsible for HVAC system design, purchase, and installation.

2. The temperature and humidity requirements must not be exceeded at any point during the day
(both working or non-working hours).

3. Aseparate thermostat must be provided for the Magnet Room.

Table 2-4 Room Temperature and Humidity Requirements

Temperature Humidity
Room Range °C (°F) Change °C/Hr (°F/ Range %RH Change %RH/Hr?
Hr)!
Equipment Room (at 15-32 (59-89.6)3 3(5) 30-70 5
Inlet to Equipment)
Magnet Room 15-21 (59-69.8) 3(5) 30-60 5
Operator Room 15-32 (59-89.6) 3(5) 30-70 5

Notes:

1. Operating temperature gradient limits shall be between -3°C/Hr (-5°F/Hr) and 3°C/Hr (5°F/Hr), when averaged over
1 hour.

2. Operating humidity gradient limits shall be between -5% RH/hour and 5% RH/hour, when averaged over 1 hour.
3. Maximum ambient temperature is derated by 1°C per 300 m above 2000 m (not to exceed 2600 m).

5480759 Revision 7 SIGNA™ PET/MR System 34/149



Preinstallation Manual 2.8 MR Suite Temperature and Humidity

2.8.2 Equipment Heat Output Specifications

This section details the heat output for specific components. These heat outputs define the minimum,
maximum and an assumed average condition over a 12-hour period. Actual heat output and room
temperature may vary due to environmental factors, room insulation, clinical usage, and any non-GE
HealthCare equipment used in the MR suite. Also, due to large variations in heat loads, the HVAC
system may require unloaders, hot gas bypass, and reheat to maintain humidity levels.

Table 2-5 System Heat Output for Air Cooling

Component Magnet Room Equipment Room Control Room
W (BTU/hr) W (BTU/hr) W (BTU/hr)
Maximum | Average | Idle |Maximum | Average | Idle |Maximum | Average | Idle
e s | o [ oo [ s
Table (PT) (8189) (4095) | (1915)
Blower Box 450 (1535) 450 450
(1535) | (1535)
Penetration Panel | 300 (1024) | 150 (512) 0 3135 1568 1568
Cabinet (PEN) (10697) (5349) (5349)
Secondary Penetra- 0 0
tion Wall (SPW)
Main Disconnect 132
Panel (MDP) 264 (901) | 132 (450) (450)
Power Gradient RF 6137 3068 2500
Cabinet (PGR) (20940) | (10470) | (8530)
Cryocooler Com- 500 500
pressor (CRY) 500 (1706) (1706) (17086)
Heat Exchanger 1000 500 500
Cabinet (HEC) (3412) (1706) (1706)
Magnet Monitor 240
(MON) 240 (819) | 240 (819) (819)
Operator Work-
space Equipment 1450 (4947)
(ow)
PET Cabinet (PET) 3820 3195 3195
(13041) | (10908) | (10908)
PET Electronics 1090 1090 1090
(3721) (3721) | (3721)
PET Chiller (P-Chill) 7000 2500 2500
(24000) (8500) | (8500)
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Table 2-6 System Options Heat Output for Air Cooling

Component Magnet Room Equipment Room Control Room
W (BTU/hr) W (BTU/hr) W (BTU/hr)

Maxi- | Average Idle Maxi- | Average Idle Maxi- | Average Idle
mum mum mum

Multi-Nuclear Spec-

troscopy Cabinet 7205 (24584)

(MNS)

MR Elastography 141 (480)

(MRE)

SPiCE Workstation 632 (2157)

(Sw)
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2.9 Facility Coolant Requirements

@ @ % (Applies to all subsections
W W seee (svv within this section)
Important

Equipment Failure. A continuous supply of facility liquid coolant to the Heat Exchanger
Cabinet (HEC) is required at all times for correct system operation. Failure to provide liquid
coolant with the requirements listed in this section may cause equipment failure.

2.9.1 Heat Exchanger Cabinet (HEC) Coolant Requirements

1. The facility must provide an uninterrupted supply of liquid coolant to the Heat Exchanger Cabinet
(HEC) at magnet delivery. Coolant circuit must be operational at magnet delivery.

2. The facility must provide pipe/hose, filter, and connectors to the HEC.

3. The customer must provide and install an in-line flow meter on either the supply or return facility
coolant hose. The flow meter must be capable of visually displaying volumetric flow between 76
and 189 L/min (20 and 50 GPM) and configured for the properties of the cooling fluid in use.

Table 2-7 Facility Liquid Coolant Requirements

Parameter Requirements
Availability Continuous
Antifreeze No more than 40% propylene glycol-water (PGW) or ethylene glycol-water (EGW)
Minimum Flow 114 L/min (30 GPM)
Maximum Flow 132 L/min (35 GPM)

Maximum Pressure Drop in HEC | 2.4 bar (34.8 psi) with 40% propylene glycol-water (PGW) or ethylene glycol-water
at Minimum Flow (EGW); 1021 kg/m3 density

1.5 bar (21.8 psi) with pure water; 1000 kg/m3 density

Maximum Pressure Drop in HEC | 3.3 bar (47.8 psi) with 40% propylene glycol-water (PGW) or ethylene glycol-water
at Maximum Flow (EGW); 1021 kg/m3 density

2.25 bar (32.6 psi) with pure water; 1000 kg/m?3 density

Temperature rise at Minimum 9.6°C (17.3°F) with 40% propylene glycol-water; 3730 J/(kg K) specific heat; 1021
Flow kg/m3 density; 70 kW heat

Temperature rise at Maximum | 8.4°C (15.1°F) with 40% propylene glycol-water; 3730 J/(kg K) specific heat; 1021
Flow kg/m3 density; 70 kW heat

Maximum Inlet Pressure to HEC | 6 bar (87 psi)

Chiller Size Minimum 70 kW

Condensation Protection Facility Plumbing to the HEC must be properly routed and insulated to prevent
equipment damage or safety hazards.

Minimum Continuous Heat 7.5 kW

Load

Inlet Temperature 610 12°C (42.8 to 53.6°F) measured at the inlet to the HEC
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Table 2-7 Facility Liquid Coolant Requirements (Table continued)

Parameter

Requirements

Customer supplied feeder hose
(from main water supply to
HEC)

38.1 mm (1.5 in.) minimum hose inside diameter

Hose connections to the HEC

38.1 mm (1.5in.) male NPT

Figure 2-15 Allowable Facility Water Temperature and Flow
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Item Description Item Description
1 Flow [gpm] 4 Temperature [°F]
2 Temperature [°C] 5 No more than 40% Propylene Glycol
3 Flow [L/min]

Figure 2-16 Pressure Drop through HEC (40% PGW, 1021 kg/m?3)
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2 Flowrate [L/min] 5 Max HEC Cooling
3 Pressure [bar] 6 Min HEC Cooling
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Figure 2-17 Temperature Rise through HEC (40% PGW, 3730 J/kg-K, 1021 kg/m?3)
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