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Chapter 1  Introduction
1  Object and Scope of this manual

This document is intended as a guide and information resource to properly plan and prepare a site
for the installation of an Innova system.

In addition, this document provides references to the pre–installation documents of the various
product included with an Innova System.

These documents are intended to assist the Installation Specialist and the Site Planner in properly
preparing a site for the installation of this system.

It provides pre–installation data, such as site preparation prior to the delivery of the Innova System,
environmental and electrical requirements and some additional planning aids.

WARNING
MAKE SURE THE ROOM PREPARATION COMPLIES WITH LOCAL
REGULATIONS AS THE PIM IS NOT INTENDED TO REFLECT ALL OF THEM
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2  Responsibilities of the Purchaser/Customer
To ensure that the installation of an Innova System meets the purchaser or customer expectations,
it is important to determine who will take responsibility for the various items during the system
installation process. To help you in determining these responsibilities, review the following
checklists with the customer and assign responsibilities as appropriate:

• Tool and Test Equipment (Chapter 7, Tools and Test Equipment)
• Pre–Installation Checklist (Chapter 7, Pre-Installation Checklist)

Contract Changes:

Be sure to inform the customer that the cost of any alteration or modification not specified in the
sales contract are liable to the customer.

The following GE-supplied equipment must be installed by the Hospital's Contractors, per room
drawings:

• PDB (Electrical Power Distribution Box or Main Disconnect Panel)
• LC Gantry & Table baseplate hole drilling (Per supplied template)
• LP4 Suspension stationary rails (centered on LC Gantry/table floor template)
• LCD Monitor suspension stationary rails
• LP4 cable drape rail(s)
• LC Gantry baseplate grout
• LC Gantry baseplate
• Omega/Tilt table common baseplate (if applicable)
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3  Pre-Installation Process
Complete the checklists in ROOM LAYOUTS, ELECTRICAL CONNECTIONS, and ADDITIONAL
PLANNING AIDS of this manual. They represent an important part of the pre–installation process.
The checklists summarize the required preparations and allow to verify the proper completion of
the pre–installation procedures.

You will find hereafter a chart of the information flow in the pre-installation process.

Illustration 1-1:  
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Chapter 2  Innova System
1  Description of the System
1.1  Innova LC/LP positioner

A complete Innova LC/LP positioner comprises:

• LC positioner including an X–ray tube housing with a collimator and a Revolution Digital
Detector

• LP4 positioner including an X–ray tube housing with a collimator and a Revolution Digital
Detector

• Two C1 cabinets including X–Ray Generator and Digital Imaging System
• One C2 LC/LP cabinet including positioners control
• One or two multi-axis control boxes

1.2  Innova Patient table

Innova Systems can be supplied with an Omega table, which includes a table side control with
Contour Filter.
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Illustration 2-1:  

1.3  X–Ray generator

The Innova System uses two Innova High Voltage Generator System with component parts as
follows according to the power requested (100 kW):

• Two Jedi – C1 Frontal and C1 Lateral cabinets,
• Two Ingrid H.V. tank mounted on the Ulysses X–Ray tube housing.
• Two External recirculating chillers (mandatory for each tube). It is mandatory to place the two

Chillers in the Technical Room.
1.4  X–Ray head

The Innova System uses two Ulysses X–Ray tube housing including an X–Ray tube, a collimator,
Ingrid HV tank, oil/water exchanger, contour filter, etc.
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1.5  Innova Imaging System

An Innova LC/LP System is managed and controlled by a System including:

• Two C1 cabinets, inside which are located the RTAC, the DL, (DL in frontal C1 cabinet only),
the modem, the HUB, the KVM,

• C2 LC/LP positioners control cabinet,
• VCIM console,
• Revolution Digital Detector mounted on Innova LC positioner,
• Revolution Digital Detector mounted on Innova LP4 positioner,
• Two external Digital Detector conditioners are mandatory.
• A 3kVA cabinet UPS to be installed close to PDB (Main Disconnect Panel) whether the Fluoro

UPS option is installed or not.

• LCD NEC 19” 1980 SXi Color Monitor.
• LCD 19” EIZO GmbH SMD 19100G Color Monitor.
• LCD 18” EIZO GmbH (formerly SIEMENS) SMD 18101G B&W Monitor.
• LCD 19” EIZO GmbH SMD 19100G B&W Monitor.

1.6  Monitor suspensions

The common type of this suspension is an XT inboard monitor bridge.

A monitor frame support receiving 6 monitors: 4 B&W Monitor and 2 Color Monitor.

A monitor frame support receiving 8 monitors: 4 B&W Monitor and 4 Color Monitor or 6 B&W
Monitor and 2 Color Monitor.

In the Control Area, a Gyro TV® wall mount can support the optional 48 cm (19") LCD monitors.
1.7  DL and associated devices

An Innova System uses the DL Digital Imaging system.

• The C1 Frontal Cabinet contains:
○ DL Computer,
○ Modem,
○ Firewall unit,
○ Ethernet switch,
○ KVM–local,
○ Video Splitter.

• The user area is made of:
○ DL color LCD monitor (19”),
○ Keyboard,
○ Mouse,
○ Keypads for user dialogue,
○ Repeater monitors.
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1.8  AW workstation option

AW workstation option is composed of a workstation, 1 or 2 monitors 19’’ flat panel in the Control
Room and 1 monitor (flat panel) fixed on suspension (option) and 1 video switcher. Check Innova
Installation Service Manual (JobCard IST0093 - Advantage Window Installation (AW and Video
Splitter) for switcher installation.

1.9  CENTRICITY CA1000 option

Refer to :Centricity Cardiology CA 1000 V2.0 Preinstallation Guide DOC0241470 in the OEMs of
the Innova 2121-IQ/3131-IQ service manual.

1.10  Injectors

The recommended injectors are:

• ILLUMINA (pedestal),
• ACIST E2000 Voyager (pedestal)
• ACIST CVI (Pedestal and Table mount)
• Mark V ProVis (pedestal or rack mounted)
• MEDRAD AVANTA (Pedestal and Table mount)

Other injectors (remote or pedestal) require S.O.I..
1.11  Fluoro UPS (Option)

The Innova LC/LP system can be protected with an optional Fluoro UPS.

There are two types of Fluoro UPS:

• UL for North America and other 480V – 60Hz countries.
• CE for Asia and Europe

WARNING
DO NOT CONNECT THE UPS BATTERIES PRIOR THE COMMISSIONING OF
THE UPS (INITIAL POWER UP).
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NOTICE
General safety instructions

• Move the UPS in an upright position in its original package to the final
destination room.
To lift the cabinets, use a forklift or lifting belts with spreader bars.

• Check for sufficient floor and elevator loading capacity.
• Check the integrity of the UPS equipment carefully.
• If you notice visible damage, do not install or start the UPS. Contact the nearest

Service Center immediately.
WARNING! RISK OF ELECTRICAL SHOCK: Do not remove covers; there are
no user serviceable parts inside.

• All installation, maintenance and service work should be performed by qualified
service personnel.
The UPS contains its own energy source (battery).

• The field–wiring terminals may be electrically live, even when the UPS is
disconnected from the utility.

• Dangerous voltages may be present during battery operation. The battery must
be disconnected during maintenance or service work.

• This UPS contains potentially hazardous voltages.
• Be aware that the inverter can restart automatically after the utility voltage is

restored.
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NOTICE
Installation safety instructions:

• Contractor responsibility:
○ Electrical contractor is responsible for providing and connecting the cables

and configuring the PDB in by-pass mode.
○ GEHC is responsible for powering on the system with the UPS in by-pass

mode.
○ GEDE is responsible for UPS comissioning.

• After removing the sidewalls of the UPS, make sure that all earth connections
when reassembling, are correctly reattached.

• This UPS is intended for use in a controlled indoor environment free of
conductive contaminants and protected against animals intrusion.

• HIGH GROUND LEAKAGE CURRENT: Ground connection is essential before
connecting to AC input!
For Europe only, if a differential breaker is placed on the hospital main supply,
upstream the PDB, the differential shall be set to 300 mA.

• Switching OFF the unit does not isolate the UPS from the utility.
• Do not install the UPS in an excessively humid environment or near water.
• Avoid spilling liquids on or dropping any foreign object into the UPS.
• The unit must be placed in a sufficiently ventilated area; the ambient

temperature should not exceed 104°F (40°C).
• Optimal battery life time is obtained if the ambient temperature does not exceed

77°F (25°C).
• It is important that air can move freely around and through the unit. Do not block

the air vents.
• Avoid locations in direct sunlight or near heat sources.
• Check local regulations for UPS installation.

NOTICE
Storage safety instructions:

• Store the UPS in a dry location; storage temperature must be within –13°F (–
25°C) to 131°F (55°C).

• If the unit is stored for a period exceeding 3 months, the battery must be
recharged periodically (time depending on storage temperature).

NOTICE
Battery safety instructions:

• The battery–voltage is dangerous for person’s safety.
• Never dispose of battery in a fire: They may explode.
• Do not open or mutilate battery: Their contents (electrolyte) may be extremely

toxic.
If exposed to electrolyte, wash immediately with plenty of water.

• Avoid charging in a sealed container.
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1.12  Touch Screen

The Innova LC/LP system contains an InnovaCentral Touch Screen.
1.13  IntraVascular UltraSound (IVUS) Option
1.13.1  Application

Applies to : Innova 2121-IQ/3131-IQ

System MUST Code

Innova 2121 Angio INN2121A XVA212

Innova 2121 Cardio INN2121C XCA212

Innova 3131 Angio INN3131A XVA311

Innova 3131 Cardio INN3131C XCA311

1.13.2  Purpose

Provide site preparation knowledge to the Field Engineers for the Volcano IVUSs5i and s5i/GE
equipment integration to Innova systems.

NOTE: If the preinstallation preparation is an IB update, go to IST Job Card s5i / s5iGE
Mechanical Installation .

Volcano is a manufacturer of IntraVascular UltraSound systems, which are used in the cath lab.
GE has a strategic agreement with Volcano. GE will be selling and servicing some of the Volcano
products.

1.13.3  Product Description

The Volcano IVUS s5i and s5i/GE systems are dedicated equipments for IntraVascular UltraSound
imaging, designed as add on equipment to Vascular Imaging systems. The IVUS s5i/GE
equipment is also capable of recieving patient data from the Innova system.

The Volcano IVUS rev 1 Hardware configuration consists of:

• A computer (IVUS CPU) connected to a monitor (IVUS Monitor), both located in the Control
Room,

• A Patient Interface Module (IVUS PIM) located in the Procedures Room
• Various user interface units to control the system

○ IVUS Control Station,
○ IVUS Joystick,
○ IVUS Keyboard & mouse pad installed in the Control Room,

• Optional Image Printer, located in the Control Room is available for the IVUS system

The IVUS integration to Innova, involves further components :

• Innova Central (Touchscreen) as optional control station,
• Video Signal Switch to route Workstation and IVUS video signals,
• Procedures Room monitor shared by Workstation (AW or Ca1000) and IVUS operations,
• Network cable (IVUS to Innova system),
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• Grounding cable (IVUS CPU to Patient Table ground bar),

The s5i/GE rev 1 is used with phased array catheter provided by Volcano (Eagle Eye Gold
catheter).

The s5i/GE rev 2 includes a new PIM for rotational catheter and another one for FFR capabilities.

The s5i/GE rev 2 release is based on

• S5x platform
• 3.0.2 software release

The new s5x platform introduces 2 new components:

• A new IVUS catheter type (rotational catheter) in addition to the current one (phased array
catheter):
The same Graphical User Interface and application will be used for both catheter types, the
user only needs to plug the desired Patient Interface Module and insert a corresponding
catheter type to be able to start imaging.

• A new application (FFR):
It is a new diagnostic method, the so-called FFRTM (Fractional Flow Reserve) mode which
serves as a blood pressure measurement device in the vascular veins. In this mode the
Volcano s5x device can measure the difference between the patient’s aortic and distal
pressure, which result serves as a good decision-helper for the type of treatment.

It also answers some user enhancement requests:

• Introduction of a sealable Patient Interface Module to prevent oxidation of the catheter
connector.

• Introduction of a set of cable clamps and a Patient Interface Module’s rail hanger with cable
strain relief to decrease cable damage.

• Introduction of a new monitor cable type to increase the system reliability.
• Introduction of a new tableside-based TouchPad device to provide an enhanced user interface,

focusing mainly on characterization of the vessel wall on the IVUS image.
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2  Innova LC/LP Product Identification
2.1  Innova LC/LP Basic Product

The Innova LC/LP positioner system includes C2 LC/LP cabinet, two positioners (frontal and
lateral) and TSUI.

Illustration 2-2:  LC/LP Product Layout

Innova LC/LP positioner including:

• Innova LC Positioner
○ L–arm (Item 1),
○ Pivot (Item 2),
○ C–arc (Item 3),
○ Motorized elevator (Item 4) for the Revolution Digital Detector,
○ X–ray tube (Item 5),
○ Collimator (Item 6),
○ 21 cm Revolution Digital Detector for Innova 2121-IQ (Item 7),
○ 31 cm Revolution Digital Detector for Innova 3131-IQ (Item 7).

• Innova LP4 Positioner
○ Carriage (Item 8),
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○ Pivot (Item 9),
○ C–arc (Item 10),
○ Motorized elevator (Item 11) for the Revolution Digital Detector,
○ X–ray tube + tube elevator (Item 12),
○ Collimator (Item 13),
○ 21 cm Revolution Digital Detector for Innova 2121-IQ (Item 14),
○ 31 cm Revolution Digital Detector for Innova 3131-IQ (Item 14).
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2.2  C1 Frontal Cabinet and C1 Lateral Cabinet
Illustration 2-3:  C1 frontal and lateral cabinets
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2.3  C2 LC/LP Cabinet
Illustration 2-4:  C2 LC/LP Cabinet
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2.4  Omega Patient Table
Illustration 2-5:  Omega tables

2.5  Tilt Patient Table
Illustration 2-6:  Tilt table
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2.6  User Interface
Illustration 2-7:  User interface devices
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2.7  Fluoro UPS (option)
Illustration 2-8:  UPS - UL
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Illustration 2-9:  UPS - CE
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2.8  3kVA Cabinets UPS
Illustration 2-10:  3 kVA UPS - model 9125

Illustration 2-11:  3 kVA UPS - model 9130
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2.9  X–Ray Tube Chiller
Illustration 2-12:  Coolix 4000 chillers (Frontal and Lateral)

2.10  Digital Detector Conditioner
Illustration 2-13:  Thermo-con chillers (Frontal and Lateral)
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2.11  Innova User Area
Illustration 2-14:  Innova User Area devices
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2.12  IVUS Option
Illustration 2-15:  IVUS Rev 1 components
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Illustration 2-16:  IVUS Rev 2 components
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3  System Compatibility
3.1  System Compatibility Cross–Reference – Innova LC/LP Positioner/Table Sub-System

Product Name Pre-Installation Document Number Notes

LC Combo Positioner (Innova 3131-IQ) This document  
LC Cardio Positioner (Innova 2121-IQ) This document  
LP4 Cardio Positioner This document  
LP4 Neuro Positioner This document  
C2 LC/LP Cabinet This document  
Smart Handle (Innova 2121-IQ) This document  
Smart Handle + SP (Innova 3131-IQ) This document  
Smart Box (Innova 2121-IQ) This document  
Smart Box + Sp (Innova 3131-IQ) This document  
Bolus Handle This document Optional

Innova Central Touchscreen This document  
3.2  System Compatibilities Cross–Reference – Tables Sub-System

Product Name Pre-Installation Document Number Notes

Omega V Long Table This document Includes tabletop

Omega IV Table This document Includes tabletop

3.3  System Compatibilities Cross–Reference – Jedi X–Ray Generator Sub-System

Product Name Pre-Installation Document Number Notes

JEDI 100 VASC NA Include in C1 Frontal Cabinet and C1 Lat‐
eral Cabinet

3.4  System Compatibility Cross–Reference – X–Ray Head Sub–System

Product Name Pre-Installation Document Number Notes

Performix 160 A X-Ray tube Not applicable  
Cardio collimator Not applicable  
Angio collimator Not applicable  
COOLIX 4000 Chiller with RS232 5136189-200  

3.5  System Compatibility Cross–Reference – Innova LC/LP Imaging and X–Ray Control
Sub-System

Product Name Pre-Installation Document Number Notes

VCIM NA  
DL Liberty user interface This document  
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Product Name Pre-Installation Document Number Notes

C1 Frontal Cabinet This document  
C1 Lateral Cabinet This document  
Innova 2121-IQ, 21 cm Revolution Digital
detector

This document  

Innova 3131-IQ, 31 cm Revolution Digital
detector

This document  

Detector Conditioner Thermo-Con This document  
3 kVA Cabinets UPS This document  
Power Distribution Box - CE This document  
Power Distribution Box - UL This document  

3.6  System Compatibility Cross–Reference – Monitor Support & Suspension Sub–
System

Product Name Pre-Installation Document Number Catalog Number

Precabled LCD 6 or 8 Monitor Suspension

• Cable Harness 24 M (78 ft, 9 in)
• or Cable Harness 36 m (118 ft, 2 in)

2393190–100  

3.7  System Compatibilities Cross–Reference – 18” & 19” LCD Monitors Sub–System

Product Name Pre-Installation Document Number Catalog Number

LCD NEC 19” 1990 SXi Color Monitor   
LCD 18” EIZO GmbH (formerly SIEMENS)
SMD18101G B&W Monitor

sm 2408074–100  

LCD 19” EIZO GmbH SMD 19100G Color
Monitor

sm 5219983–100  

LCD 19” EIZO GmbH SMD 19100G B&W
Monitor

sm 5219983–100  

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

Chapter 2  Innova System 51



Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

This page left intentionally blank.

52 3  System Compatibility



Chapter 3  Physical Requirements of room
1  Presentation of the 3 Rooms
1.1  Examination room

• Innova LC Positioner
• Innova LP4 Positioner
• Omega Patient Table
• Performix X–Ray Tube Assembly (x 2)
• Collimator (x 2)
• Innova Digital Detector (x 2)

WARNING
THE ELECTRONIC CABINETS (C1 FRONTAL, C1 LATERAL, C2, COOLIX 4000
CHILLERS, DETECTOR CONDITIONERS AND FLUORO UPS WHEN
INSTALLED) INCLUDE FANS THAT ARE CREATING AIR–CIRCULATION OF
PULSED–AIR. WHEN THIS PULSED AIR IS IN AN ENVIRONMENT THAT MAY
CONTAIN AIRBORNE PATHOGENS LIKE AN EXAM ROOM/CONTROL ROOM,
THERE IS A RISK OF TRANSMISSION OF THESE AIRBORNE PATHOGENS
FROM PATIENTS TO OTHER PATIENTS OR CLINICAL PERSONNEL
(NOSOCOMIAL DISEASES).
TO REDUCE THIS RISK, THE ELECTRONIC CABINETS MUST BE INSTALLED
IN A ROOM SEPARATED FROM EXAM ROOM/CONTROL ROOM, I.E.,
TECHNICAL ROOM.

1.2  Technical room
• C2 LC/LP Cabinet
• C1 Frontal Cabinet and C1 Lateral Cabinet
• Coolix 4000 Chiller (2 Cabinets)
• Detector Conditioner HEAT DRY 1 (2 Cabinets)
• Fluoro UPS (option) (1 Cabinet)
• Power Distribution Box (Main Disconnet Panel)
• 3 kVA cabinets UPS

1.3  Control room
• VCIM
• DL Flat Panel
• DL Keyboard
• Monitors
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2  Environmental Requirements/Limitations
2.1  Room Climate

NOTICE
Avoid extremes in temperatures

Innova system room climate requirements – relative humidity and temperature (individual products
or components are classed by their installation area)

Table 3-1:  

INSTALLATION
ROOM OF

PRODUCT OR
COMPONENT

RELATIVE HUMIDITY (NON- CONDENS‐
ING) TEMPERATURE

 
IN-USE STORAGE IN-USE (See Note

(3a))
RECOMMENDED

(See Note (3b))
STORAGE / TRANS‐

PORT

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

Examination
room 30% 75% 10% 70% +15°C

+59°F
+32°C
+90°F

Design for Patient/
Operator Comfort

-10°C
+14°F

+50°C
+122°F

Technical room
(See Note (1)) 30% 75% 10% 70% +10°C

+50°F
+35°C
+95°F

+13°C
+55°F

+25°C
+77°F

-14°C
+8°F

+50°C
+122°F

Technical room
with Fluoro UPS
optional

30% 75% 10% 70% +20°C
+68 °F

+25°C
+77°F

+20°C
+68 °F

+25°C
+77°F

-5°C
+23°F

+50°C
+122°F

Control room 30% 75% 10% 70% +10°C
+50°F

+35°C
+95°F

+20°C
+68°F

+25°C
+77°F

-10°C
+14°F

+50°C
+122°F

Innova Digital
Detector See Note (2)

NOTE: (1): The target temperature (best recommended) is 18°C (64°F).

The target humidity (best recommended) is 50% RH.
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NOTE: (2): The detector should be stored at 10 to 40 °C (50 to 104 °F) and less than or equal
to 90% RH in the plastic wrapped shipping box. (This should include two bags of
desiccant as well). The lowest temperature (e.g. 10 ºC (50 °F)) and humidity is
preferable. If they are to be stored outside of their shipping box or in the inner shipping
box without plastic wrapping they should be stored at 20 °C (68 °F) or less and 30% RH
or less. In terms of transportation, do not expose to temperatures below –20 ºC (–4 °F)
in its shipping box for more than 15 hours. The detector will reach the ambient
temperature after 20 to 25 hours. The detector should not be allowed to reach
temperatures less than –10 ºC (14 °F) or irreparable damage to the detectors scintillator
will occur. Care must be taken when removing a detector from a shipping box. If the
detector has been subject to cold temperatures for an extended period the detector in
the box should be allowed to sit in the plastic wrapped box to reach room temperature.
This will prevent condensation from occurring. Condensation on the detector can cause
irreparable damage to the electronics. Storage 10 to 40 ºC (50 to 104 °F); 10 to 90 %
RH, 250 day storage transportation –20 to +60 ºC (–4 to 140 °F) and 10 to 80% RH. The
Detector chiller HEAT DRY 1 is shipped within GE Healthcare packaging.

NOTE: (3a): In use temperature limits specify the range where the system shall work. Operating
outside these limits could occur severe performance and reliability issues.

(3b): Recommended temperature limits specify the range where it is recommended to
adjust air conditioning control in order to warranty current operations inside the in use
range.

2.1.1  Relative Humidity and Temperature

Refer to Table 3-1. To obtain relative humidity and temperature requirements for components not
specified in Table 3-1, refer to the appropriate component Pre–Installation Manual listed in Chapter
2, System Compatibility.

2.1.2  Altitude and Atmospheric Pressure

Refer to Table 3-2. To obtain altitude and atmospheric pressure requirements for components not
specified in Table 3-2, refer to the appropriate component Pre–Installation Manual listed in Chapter
2, System Compatibility.

Table 3-2:  

INSTALLATION ROOM
OF PRODUCT OR COM‐

PONENT
ALTITUDE (meters) ATMOSPHERIC PRESSURE (kPa)

 
IN-USE STORAGE / TRANS‐

PORT IN-USE STORAGE / TRANSPORT

MIN MAX MIN MAX MIN MAX MIN MAX

Examination room -30 2440 -30 2440 70 106 70 106

Technical room (see No‐
tice below) -30 2440 -30 2440 70 106 50 106

Control room 0 2440 0 2440 N/A N/A N/A N/A
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NOTICE
In some cases condensation occurs and water drops from outlets and pipes of the
air conditioner in the technical room.

Therefore, it is critical to install the cabinets where there is no risk of flood from the
air conditioner.

Products or components applying toTable 3-1 and Table 3-2:
2.2  Equipment Heat Output (Dissipation)
2.2.1  Standard System

Refer to Table 3-3. To obtain heat output information for components not specified in Table 3-3,
refer to the appropriate component Pre–Installation Manual listed in Chapter 2, System
Compatibility.
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Table 3-3:  

HEAT OUTPUT

Stand by Moderate Use (8 cas‐
es / a 10 hour day)

Typical Use (13 cas‐
es / a 10 hour day)

Maximum Use (maxi‐
mum peak power dur‐
ing exam)

Room Core System kW BTU/hr kW BTU/hr kW BTU/hr kW BTU/hr

Exam
Room

Innova LC/LP positioner
and table

0.61 2076 0.75 2540 1.21 4128 1.62 5517

Ctrl Room DL user area with 1 TFT
monitor

0.16 546 0.16 546 0.16 546 0.16 546

3 B&W flat monitors 0.25 859 0.25 859 0.25 859 0.25 859

Ctrl Room Total 0.41 1405 0.41 1405 0.41 1405 0.41 1405

Tech
Room

C1 Frontal Cabinet 0.71 2421 0.99 3389 1.29 4412 1.59 5435

C1 Lateral Cabinet 0.31 1057 0.56 1923 0.86 2946 1.16 3969

C2 Cabinet 0.29 989 0.83 2813 1.34 4571 1.81 6171

Coolix X-Ray tube chiller
Frontal (1) (2)

2.53 8619 4.49 15309 5.49 18725 6.93 23625

Coolix X-Ray tube chiller
Lateral (1) (2)

2.53 8619 4.19 14274 4.79 16319 6.93 23625

Detector conditioner
Frontal

0.21 709 0.21 709 0.21 709 0.21 709

Detector conditioner Lat‐
eral

0.21 709 0.21 709 0.21 709 0.21 709

Main disconnect panel
PDB

0.60 2216 0.65 2216 0.65 2216 0.65 2216

3kVA Cabinet UPS - mod‐
el 9125

0.16 546 0.16 546 0.16 546 0.16 546

3kVA Cabinet UPS - mod‐
el 9130 (4)

0.37 1257 0.37 1257 0.37 1257 0.37 1257

Tech Room Total 7.54 25885 12.29 41888 15 51153 19.65 67003

Total for core system 8.56 29366 13.44 45832 16.63 56685 21.68 73925

 
Room Options (3) Stand by Moderate Use Typical Use Maximum Use

Exam
Room

7 in room B&W TFT mon‐
itors 0.59 2005

Same values as Stand
by

Same values as
Stand by

Same values as Stand
by

In room AW TFT monitor 0.12 409

Typical injector 0.09 320

Exam room total 0.80 2734

Ctrl Room

AW work station 0.35 1201

2 AW TFT monitors 0.24 818

Printer 0.31 1054

Ctrl room total 0.90 3073

 
Typical configuration without fluoro
UPS 10.27 35173 15.15 51640 18.33 62493 23.39 79732

Note (1): Air flow requirements 1200 m3/h (706 CFM)

Note (2): For more details, consult appropriate pre–installation manual
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HEAT OUTPUT

Stand by Moderate Use (8 cas‐
es / a 10 hour day)

Typical Use (13 cas‐
es / a 10 hour day)

Maximum Use (maxi‐
mum peak power dur‐
ing exam)

Room Core System kW BTU/hr kW BTU/hr kW BTU/hr kW BTU/hr

Note (3): For UPS 20 kVA option refer to Section 2.2.2

Note (4): On batteries heat output = 0.52 kW / 1755 BTU

Note (IVUS): For IVUS environmental limitations and heat output, refer to Section 2.2.3

CAUTION
Make sure there is a ventilation air flow, preferably ensured by natural air flow,
otherwise by enforced ventilation, so that hydrogen concentration is below 1%
(according to Standard IEC 62040-1-2).

2.2.2  Fluoro UPS Option
Illustration 3-1:  

The heat produced by the UPS is transferred to the environment by its ventilation. Cooling air
enters the cabinets through the air inlet (grids) located at the bottom and exhausted through the
outlet on the roof. A suitable ventilation or cooling system must be installed to extract the heat from
the UPS room.

NOTICE
Do not put anything on the top of the cabinet.

If the UPS is placed on a raised floor, the airflow for UPS cooling should enter from underneath
the UPS, through the appropriate aperture on the raised floor.

If the UPS runs in a dusty environment, we recommend strongly to install filters on the air inlet of
the UPS room. In this case it should be considered that these filters can cause reduced speed at
the air inlet.

The size of the air inlet has therefore to be dimensioned accordingly.

Contact your Local Distributor or one of the Service Centre, which will help you to find valuable
solutions.
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Table 3-4 indicates the typical heat dissipation at nominal load and specify cooling air flow in two
situations:

• 1000 m (3280 ft) altitude, cooling air between 25°C (77°F) and 30°C(86°F)
• 250 m (820 ft) altitude, cooling air below 18°C (64°F)

Table 3-4:  

Fluoro UPS Typical heat output On–line cooling air flow at 30°C /
86°F

Typical on-line cooling air flow at
18°C / 64°F

CE version 1.50 kW (5101 BTU/hr) 625 m3/h (368 CFM) 227 m3/h (134 CFM)

UL version 4720 BTU/hr (1.38 kW) 301 CFM (511 m3/h) 119 CFM (203 m3/h)

2.2.3  IVUS Option
2.2.3.1  Environmental Limitations in Use (room climate)

Table 3-5:  IVUS Rev 1

Humidity (non condensing) : 30 - 80 %  
Temperature (at 20% Relative Humidity ) : 15 - 32 C (60 - 90 F)

Altitude (Relative to see level) : max 3048 m (max 10000 ft)

Table 3-6:  IVUS Rev 2

Humidity (non condensing) : 30 - 80 %  
Temperature (at 20% Relative Humidity ) : 5 - 35 C (41 - 95 F)

Altitude (Relative to see level) : max 3048 m (max 10000 ft)

2.2.3.2  Heat Output

Device Location Heat output

PC Control room 335 W – 1206 BTU/h

Monitor Control room 125 W – 427 BTU/h

Printer Control room 67 W – 229 BTU/h (idle)

CAUTION
Take any steps necessary to provide correct temperature and dust free
environment for correct operation of PC in the control room.

2.3  IEC60601–1–2 Electromagnetic Standard Compliance & Documentation
2.3.1  General Scope

This equipment complies with IEC-60601-1-2: Edition 2.1 and Edition 3 EMC standard for medical
devices.

The Innova system is suitable to be used in the electromagnetic environment, as per the limits &
recommendations described in the tables here after:

• Emission Compliance level & limits (Table 3-7).
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• Immunity Compliance level & recommendations to maintain equipment clinical utility (see
Table 3-8,Table 3-9 and Table 3-10).

NOTE: This system complies with above–mentioned EMC standard when used with supplied
cables up to maximum lengths referenced in the MIS MAPS or system cables
interconnect diagrams.

2.3.2  Electromagnetic Emission

The Innova system is suitable for use in the specified electromagnetic environment. The purchaser
or user of the Innova system should assure that it is used in an electromagnetic environment as
described below:

Table 3-7:  

Emissions Test Compliance Electromagnetic Environment

Radio–Frequency

Emissions

CISPR11

Group1 Class A

limits

The Innova system is suitable for use in all establishments other than domestic and
those directly connected to the low voltage power supply network that supplies
buildings used for domestic purposes.

Group1 Class A

limits

The Innova system uses RF energy only for its internal function. Therefore, the RF
emission is very low and not likely to cause any interference in nearby electronic
equipment.

Harmonic emissions

IEC 61000–3–2

Not applicable The Innova system is suitable for use only in establishments not directly connected
to a public low voltage power supply network.

Voltage fluctuations/
flicker emissions

IEC 61000–3–3

Not applicable The Innova system is suitable for use only in establishments not directly connected
to a public low voltage power supply network.

2.3.3  Electromagnetic Immunity
2.3.3.1  Electromagnetic Immunity

The Innova system is suitable for use in the specified electromagnetic environment. The purchaser
or user of the Innova system should assure that it is used in an electromagnetic environment as
described below:

Table 3-8:  

Immunity Test IEC 60601–1–2 Test
Level

Compliance Level Electromagnetic Environment

Electrostatic dis‐
charge (ESD)

IEC 61000–4–2

6 kV contact

8 kV air

6 kV contact

8 kV air

Floors are wood, concrete, or ceramic tile, or floors are covered
with synthetic material and the relative humidity is at least 30
percent.

Electrical fast transi‐
ent/burst

IEC 61000–4–4

2 kV for power sup‐
ply lines

1 kV for input/output
lines

2 kV for power supply
lines

1 kV for input/output
lines

Mains power quality is that of a typical commercial and/or hospital
environment
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Immunity Test IEC 60601–1–2 Test
Level

Compliance Level Electromagnetic Environment

Surge

IEC 61000–4–5

1 kV line(s) to
lines(s)

2 kV line(s) to earth

1 kV line(s) to lines(s)

2 kV line(s) to earth

Mains power quality is that of a typical commercial and/or hospital
environment.

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines

IEC 61000–4–11

0 % Un for 5 sec 0 % Un for 5 sec Mains power quality is that of a typical commercial and/or hospital
environment. If the user of the Innova system requires continued
operation during power mains interruptions, it is recommended
that the Innova system be powered from an uninterruptible power
supply or a battery.

Power frequency
(50/60 Hz) magnetic
field

IEC 61000–4–8

3 A/m 3 A/m

1 A/m

Power frequency magnetic fields are at levels characteristic of a
typical location in a typical commercial and/or hospital environ‐
ment.

At that disturbance amplitude level the monitor image might
present some slight flicker. For image quality improvement, the
monitor might be removed from the low frequency magnetic field
source vicinity.

At that disturbance amplitude level the system is fully operational.

Note: These are guidelines. Actual conditions may vary.

2.3.3.2  Electromagnetic Immunity IEC 60601–1–2

The Innova system is suitable for use in the specified electromagnetic environment. The purchaser
or user of the Innova system should assure that it is used in an electromagnetic environment as
described below:

Table 3-9:  

Immunity Test IEC 60601-1-2 Test Level Compliance Level Electromagnetic Environment

   

Portable and mobile RF communications equipment are used
no closer to any part of the Innova system, including cables,
than the recommended separation distance calculated from
the equation appropriate for the frequency of the transmitter.

Conducted RF IEC
61000-4-6

3 V, 150 kHz to 80 MHz [V1= ] 3 V At that disturbance amplitude the monitor image might
present some slight flicker. For image quality improvement,
the monitor might be removed from the electric field source
vicinity.

  [V2= ] 0.3 V At that disturbance amplitude the system is fully operational.
Radiated RF IEC
61000-4-3

3 V/m, 80 kHz to 800 MHz [E1=] 3 V/m At that disturbance amplitude the monitor image might
present some slight flicker. For image quality improvement,
the monitor might be removed from the electric field source
vicinity.

 
3 V/m, 800 MHz to 2.5
GHz

[E2=] 0.3 V/m At that disturbance amplitude the system is fully operational.

 
[E3=] 3 V/m

At that disturbance amplitude the monitor image might
present some slight flicker. For image quality improvement,
the monitor might be removed from the electric field source
vicinity.

  [E4=] 0.3 V/m
At that disturbance amplitude level the system is fully opera‐
tional.
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Immunity Test IEC 60601-1-2 Test Level Compliance Level Electromagnetic Environment

   
Note: P is the power rating of the transmitter in watts (W)
according to the transmitter manufacturer and d is the rec‐
ommended separation distance in meters (m).

   
Field strengths from fixed RF transmitters, as determined by
an electromagnetic site survey,* are less than the compliance
level in each frequency range.**

   

Interference may occur in the vicinity of equipment marked

with the following symbol:

NOTE: * Field strengths from fixed transmitters, such as base stations for cellular telephones
and land mobile radios, amateur radio, AM and FM radio broadcast, and TV broadcast
cannot be estimated accurately. To assess the electromagnetic environment due to fixed
RF transmitters, an electromagnetic site survey should be performed. If the measured
field strength exceeds the RF compliance level above, observe the Innova system to
verify normal operation in each use location. If abnormal performance is observed,
additional measures may be necessary, such as re–orienting or relocating the Innova
system

**Over the frequency range 150 kHz to 2.5GHz, the recommended field strengths is here
less than 0.3V/m.

The Recommended Separation Distances are listed in Table 3-10.

These are guidelines. Actual conditions may vary.
2.3.3.3  Recommended Separation Distances for Portable and Mobile RF Communications Equipment
IEC 60601–1–2

Table 3-10:  

Frequency of Transmitter 150 KHz to 26 MHz 26 MHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz

Equation d = [3.5 / V2]√P d = [3.5 / V2]√P d = [3.5 / E2]√P d = [3.5 / E4]√P

Rated Power of Trans‐
mitter (watts)

Distance (meters) Distance (meters) Distance (meters) Distance (meters)

10 mW 1.2 1.2 1.2 2.3

100 mW 3.8 3.8 3.8 7.3

1 12 12 12 23 (*)

10 38 38 38 73

100 120 120 120 230

For transmitters rated at a power not listed above, the DISTANCE can be estimated using the
equation in the corresponding column, where P is the power rating of the transmitter in watts (W)
according to the transmitter manufacturer.

NOTE: These are guidelines. Actual conditions may vary.
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2.3.4  Limitations Management

Adhering to the distance separation recommended in Table 3-10, between 150 KHz & 2.5 GHz,
will reduce disturbances recorded at the image level, but may not eliminate all disturbances.
However, when installed and operated as specified herein, the system will maintain its basic safety
and essential performance by continuing to acquire, display, and store diagnostic quality images
safely.

For example, a 1 W mobile phone (800 MHz to 2.5 GHz carrier frequency) shall be put 23 meters
(see (*) Table 3-10) apart from the Innova system (in order to avoid images interferences risks).

2.3.5  Use Limitation

The use of accessories, transducers, and cables other than those specified may result in degraded
ELECTROMAGNETIC COMPATIBILITY of the Innova system
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2.3.6  Installations Requirements & Environment Control

NOTICE
In order to minimize interference risks, the following requirements shall apply:

• Cables shielding & grounding:
All interconnect cables to peripheral devices must be shielded and properly
grounded. Use of cables not properly shielded and grounded may result in the
equipment causing radio frequency interference.

• Separated Power supply distribution panel & separated power line:
○ This product complies with the radiated emission limits as per the CISPR11

Group1 ClassA standard at the premises of a typical user. .
○ The Innova system is predominantly intended for use (e.g. in hospitals) with

a dedicated supply system, and with an X–ray shielded room.
○ In case of using in a domestic environment (e.g. doctors’ offices), in order

to avoid interferences, it is recommended to use a separated AC power
distribution panel & separated power line, and an X–ray shielded room.

• Subsystems, options & accessories Power supply distribution:
All components, accessories subsystems, systems which are electrically
connected to the Innova system, have to be all AC power supplied by the same
power distribution panel & line.
NOTE: In order to avoid interferences, the same AC power distribution panel

should supply all Innova system components , accessories,
subsystems and options as the Advantage Workstation, and the
UPS. That same AC power distribution panel should be supplied by
a separated AC power line (coming from a separated transformer line
and winding).

• Stacked components & equipment:
The Innova system should not be used adjacent to or stacked with other
equipment; if adjacent or stacked use is necessary, the Innova system should
be observed to verify normal operation in the configuration in which it will be
used.

• Low frequency magnetic field:
In case of an Innova system, the Gantry (digital detector) shall be apart 1meter
from the generator cabinet, 1m. from the PDB cabinet, 1 m. from the UPS
cabinet, and 1 meter apart from monitors. These distances specifications shall
minimize the low frequency magnetic field interference risk.

• Static Magnetic Field Limits : The Innova system is compatible with the Earth
magnetic Field. Earth magnetic Field is lower than 1 Gauss.

• Electrostatic discharges environment & recommendations:
○ In order to reduce electrostatic discharge interference, install a charge

dissipative floor material to avoid electrostatic charge buildup.
○ The relative humidity shall be at least 30 percent.
○ The dissipative material shall be connected to the system ground reference,

if applicable.
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2.4  Radiation Protection

Because x–ray equipment produces radiation, special precautions may be needed or special site
modifications may be required. The General Electric Company does not make recommendations
regarding radiation protection. It is the purchasers’ responsibility to consult a radiation physicist
for advise on radiation protection in x–ray rooms.

2.5  Audible noise
• Less than 50 dB (A) at 1 meter for an Innova LC Positioner.
• Less than 50 dB (A) at 1 meter for an Innova LP4 Positioner.
• Limited to 50 dB (A) at 1 meter for Omega V table.
• Limited to 55 dB (A) at 1 meter for C2 LC/LP Cabinet.
• Limited to 60 dB (A) at 1 meter for the COOLIX 4000.
• Limited to 65 dB (A) at 1 meter for C1 Frontal Cabinet.
• Limited to 65 dB (A) at 1 meter for C1 Lateral Cabinet.
• Limited to 52 dB (A) (background of 35 dB (A)) at 1 meter for Digital Detector Conditioner

Thermo–Con.
• Less than 50 dB (A) at 1 meter for a DL LCD monitor.
• Less than 50 dB (A) at 1 meter for the Fluoro UPS.

The values contained inTable 3-11 are the results of the measurement performed on the first
Innova 3131-IQ system installed on a clinical site.

Table 3-11:  Gantry Noise measurements

Measurements Gantry (FRT, LAT, both) Gantry positions Peak (db) Mean (db)

Ambient (System off)  1 N/A 55.7

System ON (no motion, no X-
Ray)  2 N/A 58.2

Motions

FRT (Detector lift) 1 86.2 66.3

LAT (C-Arc) 2 86.3 63.7

FRT and LAT 2 85.1 66.9

First scopie (anode accelera‐
tion)

FRT 1 80.2 60.3

LAT 2 80.3 59.6

Fluoro

FRT 1 79.7 59.2

LAT 2 79.5 59.1

FRT and LAT 2 79.8 60.2

NOTE: Noise generated by system cabinets all together is 70dB. If cabinets are installed too
close to the exam room (e.g. behind sliding doors) appropriate measures have to be
implemented during the pre-installation to effectively reduce noise in the exam room.

2.6  Windows and curtains

When the examination room has a window with an aperture outside of the controlled light area
(day light, other...) a curtain has to maintain the light intensity under a limit fixed to 150 lux.
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3  Structural Requirements
3.1  Room Size

For Room size dimensions, refer to Chapter 4, Room Layout Drawings.

For additional details, refer to Chapter 4, Room Layout Considerations.
3.2  Elevator and Door Size Requirements

Minimum door sizes also apply to hallways and elevators. For additional details, refer to Chapter
7, Shipping Information

3.2.1  Door Height

The minimum door height (to accommodate Innova positioner on its dolly) is 2001 mm (78.8 in).
3.2.2  Door Width

The minimum door width needed (to accommodate the Innova LC/LP shipping dolly) is 1040 mm
(41 in) with the cable inlet and the dolly stabilizers removed.

NOTE: Door widths are based on a straight–in approach requiring a 2440 mm (96 in) wide
corridor. Calculations need to be made for accommodation of equipment through
narrower corridors.

3.2.3  Elevator Depth

The minimum elevator depth needed to accommodate the Innova LP4 shipping dolly is 2954 mm
(116.3 in).

3.3  Floor
3.3.1  General Vascular GE Healthcare Policy

GE Healthcare’s Customer is responsible for the structural analysis and mounting of the base
plates. If GE Healthcare is forced to mount the base plate, the Local Customer Team must hire a
structural engineer to design and approve the mounting method and provide GE Healthcare with
an engineering report.

The floor level cannot exceed a general levelness of 5 mm (0.2 in) for any 2 meters (79 in).

NOTICE
The floor slabs on which the equipment is to be installed must have a levelness of
1 mm (0.04 in) per meter (40 in). Position of baseplates and table basement
depends on the type of installation. The two types of installation are given in
Illustration 3-2.
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Illustration 3-2:  

The preferred installation method for the Innova LC/LP Positioner or the Omega tables is through-
bolting. The through-bolting method can be used in all seismic zones. If through-bolting cannot be
used, use provided floor anchors instead.

Illustration 3-3:  Through–Bolt Supplied (Slab Type Floor Construction)

3.3.2  Floor requirements when using provided floor anchors

The maximum pullout force per provided anchor was calculated assuming:

• A concrete compression strength of 17.24 MPa at 28 days (which is the minimum required
compression strength).

• Anchors installed to the required hole depth of 165.1 mm (6.5 in) minimum, and
• Center of anchor hole to concrete edge distance 79.4 mm (3.12 in).

Make sure to obtain data on compression strength of the concrete before using floor anchors.
3.3.3  Pan Type Floor Construction Requirement

For Pan type floor construction, steel channels must be designed by a local structural engineer to
span floor joists. See Illustration 3-4.
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NOTE: For specific floor preparation procedures, refer to Single Plane and Biplane Innova
Systems Pre–Installation Kit Installation Procedures.

Illustration 3-4:  Through–Bolt Supplied (Pan Type Floor Construction)

Illustration 3-5:  
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NOTE: Prepare the floor such that the Tilt Table baseplate will be flush with the floor surface.

For alternative table bolts or seismic area, refer to template drawing shown in Illustration
Gantry and table mounting holes contained in Chapter 5, Mounting Requirements.

3.3.4  Hole dimension and preferred location in concrete floor

In the examination room, the Innova LC Positioner is not placed on a computer floor but directly
put on concrete floor, the location of the cable access needs to be carefully planned.

Otherwise, if the cable run is located under the concrete floor, the cables will have to come through
the floor and in this case you will need two holes, one for the LC Positioner and the other for the
patient table.

The diameter of both holes must be the same 225 mm or 9 in.

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

Chapter 3  Physical Requirements of room 69



Illustration 3-6:  Hole location in concrete floor
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Table 3-12:  D distance of Illustration 3-6

 ANGIO / CARDIO CARDIO / NEURO

Omega IV Compact NA 1395 mm (54.9 in)

Omega V Long 1278 mm (50.3 in) 1395 mm (54.9 in)

Omega V non motorized Long 1278 mm (50.3 in) 1395 mm (54.9 in)

NOTICE
Due to the plastic bushing used in the USA to protect cables from the sharp edges
of conduits it is necessary to place the cable conduit inside the table cable access
opening but the height of the outcoming conduit plus bushing is limited to 12 mm
(1/2 in).

NOTE: Refer to table Chemical anchors Pull out efforts and recommendations in Chapter 5,
Mounting Requirements for pull out effort on each fixation bolts.

3.3.5  Water Pipe Requirements
Illustration 3-7:  Water Conduit location

NOTICE
In some countries, depending on local regulations, it may be forbidden to run
electrical cables and water pipes in the same conduit. In this case, two separate
conduits are required.
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Illustration 3-8:  Water Conduit location

NOTE: For further information on kit 2286398 (S18101SK), refer to Innova LC Positioner and
Omega/Tilt Table Floor Preparation Kits (GE Healthcare supplied) in Chapter 5,
Mounting Requirements.
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Illustration 3-9:  Cable Curvature

Illustration 3-10:  Cable Curvature

NOTE: In case of on grade cabling, because of the minimum curvature constraint of 150 mm
(6”), the cable will have to come from the side between Innova LC/LP Positioner and
patient table.
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3.3.6  Seismic areas

Chiller: The seismic kit for both Coolix 4000 is included with the chiller when shipped.

In Seismic areas all cabinets must be anchored to the floor. See Chapter 2, System
Compatibility for referential documents. Frontal C1, Lateral C1 & C2 Cabinets: Wall support
2285242.

Every sub–system is delivered on site with its proper seismic kit.

• Monitor Flat Panel Seismic Kit: 2353317
• VCIM seismic kit: 2365510.

Anti–seismic means be installed before opening the system for normal use.
3.4  Ceiling
3.4.1  LP4 rails

The required ceiling rail height for the LP4 is 2845 mm +/–5 mm (9 ft. 4 in +/–0.2 in). The rails must
be mounted so that the distance from isocenter to the wall where the park position is designated
is an absolute minimum of 3050 mm (10 ft. 1 in). The recommended distance is equal to 4.275 m
(14 ft). This includes the 150 mm (6 in) clearance between the end of the rails and the wall.
SeeIllustration 3-11 andIllustration 3-12 Potential Wall Interferences. Also, the lips on the rails must
face toward isocenter.

NOTE: Do not attempt to install the LP4 at any height other than 2845 mm (9 ft. 4 in) without
first contacting your General Electric Medical Systems representative.

The ceiling suspension rails must be parallel to each other. The distance between the center of
the rail mounting holes must be 97.8 –0 +0.2 cm. (38–1/2, –0 +1/16, in). The rails must be level to
3 mm (1/8 in) over the entire length of the rail.

NOTE: It is the responsibility of the Hospital's Contractor to properly install the LP4 Stationary
rails per the room drawings.
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Illustration 3-11:  Location of Stationary Rails on Ceiling – Recommended max. configuration

NOTE: It is recommended to install the LP4 Stationary Rails at the maximum configuration
(Illustration 3-11). Some room configurations may require shorter
configurations.Illustration 3-12 shows the Absolute Minimum configuration allowed.
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Illustration 3-12:  Location of Stationary Rails on Ceiling – Absolute min. configuration

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

76 3  Structural Requirements



Illustration 3-13:  LP4 Rail Mounting Specifications
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3.4.2  Monitor Suspension Rails

Aluminum rails support the In-room Monitor Bridge used in Innova 2121-IQ/3131-IQ system X-Ray
rooms.

3.4.2.1  Reference

For additional details on ceiling requirements for stationary rails, refer to:

• Direction 46–019639, Advantx (VHLA) XT Stationary Rails Installation and Adjustment.
• Direction 2393190-100, Pre-Installation Manual for LCD Monitor Suspension with 4, 6, or 8

monitors.
3.4.2.2  Rail Mounting

Attach stationary rails to structural steel with through-bolts in concrete ceilings. Do not use screw
anchors in direct tension.

Mount stationary rails directly to the ceiling slab or to flush–mounted unistrut or halfen structure.
In higher rooms with false ceiling, mount stationary rails to rigid vertical members hung from ceiling
slab.

Securing a supplementary channel to the bottom of the vertical members and mounting the
stationary rails to this channel can greatly reduce the number of vertical members.

The stationary rail support structure must be leveled before installation can begin. Do not assume
that any support structure is level within specified tolerances, particularly after removing
suspensions from an existing room.

3.4.2.3  Bolt Specifications

• The maximum load per bolt will not exceed 350 lbs (1557 N).
• Each bolt must not “pull out” or otherwise fail under a vertically downward dead load of 1400

lbs (6228 N).
3.4.2.4  Rails selection

Monitor suspension rails in different lengths can be selected. Please refer to the GTC or contact
the GE representative.

3.5  Walls
3.5.1  General requirement

The C1 Cabinets, the C2 Cabinet, and the PDB Cabinet must be securely fastened to the wall to
prevent them from tipping.

3.5.2  Seismic Areas

Consider local seismic codes when planning cabinet mounting. Consult seismic expert to
determine which mounting method is appropriate for the seismic region. Certain seismic regions
require additional reinforcement in walls. See Chapter 2, System Compatibility for referential
documents.
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4  Functional Requirements
4.1  Electrical Requirements

Innova System requires a specific power line, with three phase (see Illustration in Chapter 6, Power
Distribution).

Table 3-13:  ELECTRICAL REQUIREMENTS: system without Fluoro UPS

Model (max
output power)

(kW)

Line peak pow‐
er (kVA)

Frequency
(Hz)

Mains voltage
(V)

Peak currents
(A)

Standby cur‐
rent / phase (A)

Mains wiring Added trans‐
former

120 180 50 380± 10 %

243 per C1 23
per chiller 20
for C2 19 3Ph + PG None

120 180 50 400/415± 10 %

243 per C1 23
per chiller 20
for C2 19 3Ph + PG

See note be‐
low

120 180 50 440 ± 10 %

243 per C1 23
per chiller 20
for C2 18 3Ph + PG

A 150 kVA
440/400 V self
transformer

120 180 60 480 ±10 %

192 per C1 18
per chiller 16
for C2 16 3 Ph + PG None

120 180

60

(Korea / Tai‐
wan / Brazil...)

380/400/415 ±
10 %

243 per C1 23
per chiller 20
for C2 19 3Ph + PG

A 12 kVA xxx/
480 V self
transformer for
chillers

120 180

60

(Japan)
380 to
460+/-10%

243 per C1
cabinet. 23 per
chiller. 20 for
C2 cabinet 19 to 17 3Ph + PG

A 150kVA xxx/
480V self
transformer

NOTE: About X-Ray tube chillers, chiller voltage range details are:

• 342 VAC (323 VAC for less than 3 seconds*) to 418 VAC*, 50 Hz if the switch is on
50 Hz.

• 432 VAC (408 VAC for less than 3 seconds*) to 528 VAC*, 60 Hz if the switch is on
60 Hz.

* : A voltage drop may occasionally occur at startup and during operation.

If the main power supply is outside this range, a 12 KVA or two 6kVA self-transformer
must be used to supply both Chillers.

Examples:

• With a main power supply at 480 VAC/50 Hz, use a self-transformer to supply the
Chillers at 380 VAC/50 Hz,

• With a main power supply at 380 VAC/60 Hz, use a self-transformer to supply the
Chillers at 480 VAC/60 Hz.
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Table 3-14:  ELECTRICAL REQUIREMENTS: system with Fluoro UPS UL

Model (max
output power)

(kW)

Line peak pow‐
er (kVA)

Frequency
(Hz)

Mains voltage
(V)

Peak currents
(A)

Standby cur‐
rent / phase (A)

Mains wiring Added trans‐
former

120 180 60 480 ± 10 %

192 per C1 18
per chiller 16
for C2 17 3 Ph + N+ PG None

120 180

60

(Japan)
380 to
460+/-10%

243 per C1
cabinet. 23 per
chiller. 20 for
C2 cabinet 19 to 17 3Ph + PG

A 150kVA xxx/
480V self
transformer

Table 3-15:  ELECTRICAL REQUIREMENTS: system with Fluoro UPS CE

Model (max
output power)

(kW)

Line peak pow‐
er (kVA)

Frequency
(Hz)

Mains voltage
(V)

Peak currents
(A)

Standby cur‐
rent / phase (A)

Mains wiring Added trans‐
former

120 180 50
380/400/415 ±
10 %

243 per C1 23
per chiller 20
for C2 20 3 Ph + N+ PG None

120 180

60

(Korea / Tai‐
wan / Brazil ...)

380/400/415 ±
10 %

243 per C1 23
per chiller 20
for C2 20 3 Ph + N+ PG

A 12 kVA xxx/
480 V self
transformer for
chillers

NOTE: PDB maximum rating is equal to 211 kVA.

NOTICE
Line impedance should be compliant with IEC 601.2.7 Refer to the table Max Line
Impedance for feeder line between Generator cabinet and Hospital  in Chapter 6,
Power and Grounding Recommendations.

NOTICE
When a Fluoro UPS is or will be installed, a Neutral line is mandatory. An IT or Delta
configuration power input requires the installation of an isolation transformer (see
transformer specification below).

NOTICE
With or without Fluoro UPS, for compliance with NFC15-211 (if applicable), the use
of a medical grade isolation transformer is required. Distribution shall be of TNS
type. (see transformer specification below).

4.1.1  Optional Isolation transformer specifications

It shall be :

• Secondary star 3Ph+N
• 150 kVA minimum
• Power distribution shall be of TNS type with Neutral grounded
• Primary-Secondary transformer voltage drop shall be less than 3.1% during following peak

current:
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Line V 380 400 415 480

I peak 243 233 223 192

Illustration 3-14:  TNS scheme

4.2  Room Speaker

The speaker must be installed out of the patient vicinity in order to not disturb the environment, to
give access to the FE for maintenance operations and to medical staff to adjust the tone signal
level and be able to see the power LED indicator.

4.3  Room Lighting

Requirement for lighting concern the following, general, light–technique characteristics:

• Illuminator level.
• Lighting distribution.
• Preventing the operator from being dazzled by the light (by direct light sources or by reflection

on bright objects).

The Illumination level must be compliant with established lighting technical rules and be as
constant as possible.

Technical room, operating room and control room shall be provided with appropriate lighting in the
maintenance area (maintenance area to be considered are service workplaces). It corresponds to
service areas as defined for any of the product components.

The minimum required average luminance Em shall be of 500Lx and minimum color rendering
factor Ra of 80 as per IEC/EN 12464-1 (Light and lighting. Lighting of work places. Indoor work
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places: Illumination requirements for indoor workplaces corresponding to assembly of medium
size electrical components, e.g. control panel) for the electrical industry).
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5  Emergency
During an examination, any operator can encounter two main cases of failures.

5.1  Main power supply cut

In this case, refer to Chapter 6, Physical Runs.
5.2  System failure

In the event of a system failure with a patient on table during an examination, the operator can
utilize a Surgical Imaging mobile unit to finish the examination.

In this case a wall outlet single phase + ground is required to feed the mobile. It is also requires a
free space around the patient table to proceed with the mobile instead of Innova LC Positioner.
The table has to rotate to 90º. The minimum room width of 4400 mm (14.5 in) may not be sufficient
for this scenario.
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6  Insite
The preferred Insite connection uses a broadband modem. This connection requires a dedicated
Ethernet Jack (RJ45) that must be located less than 1 meter (3 feet) from the C1 frontal cabinet

For complete descriptions of the GEHC connectivity solutions, please refer to the Broadband
Solutions catalogue available through your local GEHC sales and service representative.

Connectivity Process and pre-installations checklists are available in the Broadband Connectivity
PIM available through your local GEHC sales and service representative.

The analog modem is also fitted inside the C1 cabinet. A dedicated phone line with a local socket
used only for a connection to a modem will preferably be located close to the cabinet. The phone
outlet must be located less than 1 meter (3 feet) from the C1 cabinet

A modem compliant to each country is supplied with the Innova System.

InSite requires an Internet Address connecting it to the Innova System. This address must be
available before installing the system. A request form has been defined. For more information,
please refer to Chapter 8, IP Addressing Process  or contact your GE Healthcare OLC
representative.

NOTICE
The C1 frontal cabinet comes equipped with a Firewall unit. The hospital network
must be capable of connecting to this firewall. In the case that it cannot be, please
contact GE Healthcare to discuss alternatives.

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

84 6  Insite



Chapter 4  Room Layouts
1  Room Layout Considerations
1.1  Service Access

Allow appropriate space for service access of equipment. Consult component pre–installation
directions for clearance information.

1.2  Clinical Access

Make sure that you plan the room with the following clinical access requirements:

• Provide easy access to the patient table. Stretchers and other mobile hospital equipment must
reach the table quickly.

• Gantries installation shall make a provision so that the clearance is 500 mm (19.7in ) around
the LC and LP4 gantries.

• The layout of the table in the room shall make a provision so that clearance between maximum
table position (head side) and any object in the room (e.g. wall, device) be superior to 500 mm
(19.68 in) (650 mm (25.5 in) if Head Extender is used).

• Provide sufficient space around the patient table for the unimpeded conduct of CPR (Cardiac
Pulmonary Resuscitation). With the table in this position, the table must be capable of rotating
+/- 45°.

• Clinicians at the patient table must be able to communicate with assistants in the control area.
• There must be an unrestricted view of the video monitors and physiological monitoring

equipment from the vascular table.
• Operators in the control area must have easy access to the control console. However, position

the controls (including handswitches) so that the operator cannot take exposures while looking
around or standing outside the control booth’s lead glass window.

• Operators in the control area must have easy access to video recorders and injector
programmers, film and video storage cabinets, and service and operating manuals.

• Consult customer on the number and location of nonelectrical lines (air, oxygen, vacuum,
water, etc.) in the vascular room.

1.3  Peripheral Equipment

Consult hospital personnel regarding additional space requirements for the following types of
hospital equipment:

• Storage cabinets.
• Sinks.
• Oxygen stations.
• IV apparatus.
• Injectors.
• Heart monitoring equipment.
• Crash cart.

1.4  Emergency Stop

It is recommended to install, in an accessible location, an additional EPO button that allows the
instantaneous switching off of all power from the System (EXCEPT THE INPUT CABLE OF THE
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3kVA UPS FOR CE CONFIGURATION WITHOUT FLUORO UPS), including UPS and Fluoro
UPS outputs.

To remove input power from THE INPUT CABLE OF THE 3kVA UPS (FOR CE CONFIGURATION
WITHOUT FLUORO UPS), turn OFF the PDB main breaker

Protect the Emergency Stop from accidental actuation.
1.5  Patient Environment Equipment

The components that may be installed within patient vicinity need to be medical equipment (”patient
vicinity is defined in the standardization as a space within the room 1.83 m (6 ft) beyond the
perimeter of the examination table and extending vertically 2.29 m (7 ft, 6 in) above the floor.”).
For the Innova System, the equipment are:

• Table
• C–arm
• Monitors
• Injector

1.6  Recommended Room Lighting
Illustration 4-1:  

Zone 1: Intensive lighting needed by operator. Manually cut not located at false ceiling level.
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Zone 2: Variable lighting without specular reflection on display and monitor screens. Indirect
lighting but preferable from ceiling. Automatically cut by the Innova system.

Zone 3: Variable lighting without artifact on display and monitor screens. manually cut.

Zone 4: Normal lighting manually cut. (For maintenance).

NOTICE
Zone 5: Nothing is permitted in this zone, that means:

- no mounting hardware can protrude below the finished ceiling height (top surface
of LP4 stationary rails), such as Unistrut mounting bolts, support brackets,
sprinklers, air vents, etc.

1.7  Preference Cabinet locations

NOTE: This is applicable for all types of cabinets (including PDB).

The clear width of the service area in front of the cabinet doors to insure electrical safety shall be
at least 0.9 m. In cases where 2 cabinets are installed face to face (both sides of the access way),
the clear width shall be at least 1.2 m.
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Illustration 4-2:  

NOTE: The order of the cabinets above is C1 frontal, C1 lateral and C2 cabinets. This is just an
example, cabinets can follow different orders.

CAUTION
The service area dimensions shown above are minimum requirements. Service
areas must comply with local regulations if more stringent.

1.8  Layout Constraints

Table 4-1:  System Layout constraints Technical and Exam room on same floor

Location Constraint Name Parameter Specification Comment

Technical room Cabinets location Maximum relative
distance

9 m (29 ft, 6 in) Make sure to provide enough
space for storing extra cable length
(e.g. Plinth)

Technical room Tube chillers location  The chiller shall be
no more than 5 m (15
feet) below or 8 m
(25 feet) above the
X-ray tube
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Location Constraint Name Parameter Specification Comment

Technical room Detector conditioner loca‐
tion

 In tech room Max. 3
m (9 ft, 10 in) below
LP4 rails

 

Technical room PDB location  In Tech Room  
Technical to Exam
room

Distance between LC foot
and C1 or C2 entry.

Relative distance 19.5 m (64 ft) Tech and Exam room on same
floor. 22 m (72 ft) for HV cables.

Technical to Exam
room

Distance between LC foot
and tube chiller

Relative distance 22 m (72 ft) Tech and Exam room on same
floor

Technical to Exam
room

Distance between LC foot
and Detector Conditioner

Relative distance 22 m (72 ft) Tech and Exam room on same
floor

Technical to Exam
room

Distance between LP4
wall-box and C1 or C2 en‐
try

Max relative dis‐
tance (proj. on floor)

10.5 m (34 ft, 5 in) Tech and Exam room on same
floor

Technical to Exam
room

Distance between LP4
wall-box and tube chiller

Max relative dis‐
tance (proj. on floor)

11 m (36 ft, 1 in) Tech and Exam room on same
floor

Technical to Exam
room

Distance between LP4
wall-box and Detector
Conditioner

Max relative dis‐
tance (proj. on floor)

19 m (62 ft, 4 in) Tech and Exam room on same
floor

Exam room Minimum rail length past
iso-centre towards foot end

Length 1.3 m (4 ft, 2 in) LP4 parking at patient foot end not
allowed

Table 4-2:  Layout constraints Technical on above floor with respect to Exam room

Location Constraint Name Parameter Specification Comment

Technical room Cabinets location Maximum relative
distance

9 m (29 ft, 6 in) Make sure to provide enough
space for storing extra cable length
(e.g. Plinth)

Technical room Tube chillers location  The chiller shall be
no more than 5 m (15
feet) below or 8 m
(25 feet) above the
X-ray tube

 

Technical room Detector conditioner loca‐
tion

 In tech room Max. 20
cm (7.9 in) above
LP4 rails

 

Technical room PDB location  in Tech Room  
Technical to Exam
room

Distance between LC and
C1 or C2 entry.

Maximum relative
distance

16.5 m (54 ft, 1 in) Tech on floor above Exam room
(assume LC foot to ceiling 3 m (9 ft,
10 in))

Technical to Exam
room

Distance between LC foot
and tube chiller

Relative distance 19 m (62 ft, 4 in) Tech on floor above Exam room
(assume LC foot to ceiling 3 m (9 ft,
10 in))

Technical to Exam
room

Distance between LC foot
and Detector Conditioner

Relative distance 19 m (62 ft, 4 in) Tech on floor above Exam room
(assume LC foot to ceiling 3 m (9 ft,
10 in))

Technical to Exam
room

Distance between LP4
wall-box and C1 or C2 entry

Relative distance 13.5 m (44 ft, 3.5 in) Tech on floor above Exam room

Technical to Exam
room

Distance between LP4
wall-box and tube chiller

Maximum relative
distance

14 m (45 ft, 11 in) Tech on floor above Exam room

Technical to Exam
room

Distance between LP4
wall-box and Detector Con‐
ditioner

Relative distance 22 m (72 ft, 2 in) Tech on floor above Exam room
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Location Constraint Name Parameter Specification Comment

Exam room minimum rail length past
iso-centre towards foot end

Length 1.3 m (4 ft, 7 in) LP4 parking at patient foot end not
allowed

For exam and control rooms, several configurations are possible.

The pre–installation instructions shall define a room layout where the location of the remote
controls versus the moving parts of equipment. This layout shall define the maximum distance
between the remote control location and equipment and the axis of the equipment (L axis) versus
the remote controls (dead angles concern).

WARNING
CARRIAGE COVERS CAN ENCLOSE DUST PARTICLES. CARE SHOULD BE
TAKEN TO AVOID PROPAGATION.

IT IS RECOMMENDED TO AVOID DIRECT AIR FLOW BETWEEN LP RAILS.

NOTE: Motion controls installed in remote location from the table shall be installed at a location
where all the positioner axis are visible by the operator.

Refer to Illustrations in Room Layout Drawings to see possible exam / control rooms layouts.
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2  Room Layout Drawings

WARNING
LOCATION IN TECHNICAL ROOM FOR ELECTRICAL CABINETS IS
MANDATORY. THE ELECTRONIC CABINETS (C1, C2, COOLIX 4000 CHILLER,
DETECTOR CHILLER AND FLUORO UPS WHEN INSTALLED ) INCLUDE FANS
THAT ARE CREATING AIR–CIRCULATION OF PULSED–AIR. WHEN THIS
PULSED AIR IS IN AN ENVIRONMENT THAT MAY CONTAIN AIRBORNE
PATHOGENS LIKE AN EXAM ROOM/CONTROL ROOM, THERE IS A RISK OF
TRANSMISSION OF THESE AIRBORNE PATHOGENS FROM PATIENTS TO
OTHER PATIENTS OR CLINICAL PERSONNEL (NOSOCOMIAL DISEASES).
TO REDUCE THIS RISK, THE ELECTRONIC CABINETS MUST BE INSTALLED
IN A ROOM SEPARATED FROM EXAM ROOM/CONTROL ROOM, I.E.,
TECHNICAL ROOM.

Table 4-3:  Exam room dimensions

Room Dimensions Length x Width Ceiling Height

Recommended: 11570 mm x 8000 mm (38 ft 0 in x 26 ft 2 in) 2845 mm ± 5 mm (9 ft 4 in ± 0.2 in) is mandatory
ceiling heightMinimum: 6900 mm x 4400 mm (22 ft 8 in x 14 ft 5 in)

Table 4-4:  Room Layout components (see Illustration 4-3):

1  3 kVA UPS cabinet

2 PDB Power Distribution Panel

3 C1F C1 Frontal Cabinet

4 C2 Positioner cabinet

5 C1L C1 Lateral cabinet

6 F-UPS Fluoro UPS

7 Det Cond LAT Lateral Detector conditioner

8 Chiller LAT Lateral Tube chiller

9 Det Cond FRT Frontal Detector conditioner

10 Chiller FRT Frontal Tube Chiller

11  LP4 stationary rails

12  Cable drape rail

13 LP4 Lateral Gantry

14 LC Frontal Gantry

15  6 or 8 LCD Monitor suspension

16  Counter balanced eye or thyroid shield

17 TBL Omega table

18  Customer supplied storage cabinet

19  XT Stationary Rails

20 WBC1 Operators console

21  AW workstation
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22  IVUS Volcano ready kit

NOTE: The phone and/or Network drop outlet must be located less than 1 meter (3 feet) from
the C1 Frontal Cabinet (20).
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Illustration 4-3:  Room Layout for Innova System
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3  IVUS Option Room Layout
Illustration 4-4:  IVUS Rev 1
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Illustration 4-5:  IVUS Rev 2
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Chapter 5  Physical Characteristics
1  Dimension Drawings

Refer to this section for the dimensional drawings of the components of the Innova 2121-IQ and
3131-IQ systems. This section also contains the LC, LP4 and patient table sweep volume curves.
These systems include:

Innova LC/LP Positioner, Omega Table, C2 LC/LP Cabinet, C1 Frontal Cabinet / C1 Lateral
Cabinet, 3kVA cabinets UPS, Chillers, Optional Fluoro UPS and PDB (main disconnect). In
addition, refer to this section for Positioner/table relative position drawings.

Table 5-1:  

Title QTY Illustration

Exam Room

Innova LC Positioner Dimensions:

- Side View

1

Illustration 5-1

- Top View Illustration 5-2

- Front View Illustration 5-3

Innova LP4 Positioner Dimensions: - Side View

1

Illustration 5-4

Innova LP4 Positioner Dimensions: - Top View Illustration 5-5

Innova LP4 Positioner Dimensions: - Front View Illustration 5-6

Omega IV Table Dimensions 1 Illustration 5-7

Omega V Table Dimensions 1 Illustration 5-8

Omega Table side clearence (CPR access)  Illustration 5-9

Gas Box Outlets Omega Table 1 Illustration 5-10

Innova LC/LP Positioner And Omega Patient Table Relative Positions: - Side View 1 Illustration 5-11

Innova LC/LP Positioner And Omega Patient Table Relative Positions: - Top View 1 Illustration 5-12

LP4 Positioner Cable Drape Length 1 Illustration 5-13

Technical Room

C2 LC/LP Cabinet Dimensions 1 Illustration 5-14

C1 Frontal Cabinet Dimensions 1 Illustration 5-15

C1 Lateral Cabinet Dimensions 1 Illustration 5-16

Coolix 4000 Chiller Dimensions and Floor Space Diagram 2 Illustration 5-17

Thermo-Con Detector Conditioner (and Mounting brackets) Dimensions 2 Illustration 5-18

3 kVA Cabinets UPS - models 9125 and 9130 1 Illustration 5-19 and
Illustration 5-20

Fluoro UPS Cabinets (Optional)
1 (UPS UL) Illustration 5-21

1 (UPS CE) Illustration 5-22

Control Room

DL Keypad Dimensions 1 Illustration 5-23

DL Image Monitor Dimensions 1 Illustration 5-24

VCIM 1 Illustration 5-25
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Illustration 5-1:  Innova LC Positioner Dimensions - Side View

Illustration 5-2:  Innova LC Positioner Dimensions - Top View
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Illustration 5-3:  Innova LC Positioner Dimensions - Front View
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Illustration 5-4:  Innova LP4 Positioner Dimensions - Side View
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Illustration 5-5:  Innova LP4 Positioner Dimensions - Top View
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Illustration 5-6:  Innova LP4 Positioner Dimensions - Front View
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Illustration 5-7:  Omega IV Table Dimensions
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NOTE: The 500 mm (19.7 in) minimum clearance between the table foot end and nearest object
must take Into account any table devices installed on the table end rail. If there are any
devices installed on the table foot end, the width of these devices must be added to the
existing 500 mm (19.7 in) to maintain absolute minimum distance of 500 mm (19.7 in).

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

104 1  Dimension Drawings



Illustration 5-8:  Omega V Table Dimensions
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NOTE: The 500 mm (19.7 in) minimum clearance between the table foot end and nearest object
must take Into account any table devices installed on the table end rail. If there are any
devices installed on the table foot end, the width of these devices must be added to the
existing 500 mm (19.7 in) to maintain absolute minimum distance of 500 mm (19.7 in).
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Illustration 5-9:  Omega Table side clearence (CPR access)
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Illustration 5-10:  Gas box outlets Omega table
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Illustration 5-11:  Innova LC/LP Positioner And Omega Patient Table Relative Positions - Side
View

NOTE: (1) For LC isocenter to Table distance, refer to Table 5-2.

(2) in the case of LP4 Off iso feature installed, the LP4 will work in the range - 200 mm
(7.9 in) and 200 mm (7.9 in) from isocenter.

(3) LP4 parking not allowed at patient foot end.
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Illustration 5-12:  Innova LC/LP Positioner and Omega Patient Table Relative Positions - Top View

Table 5-2:  Patient Table - LC isocenter distances

 ANGIO / CARDIO CARDIO / NEURO

Omega IV NA 1395 mm (54.9 in)

Omega V - non motorized 1278 mm (50.3 in) 1395 mm (54.9 in)

Omega V - motorized 1278 mm (50.3 in) 1395 mm (54.9 in)

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

110 1  Dimension Drawings



Illustration 5-13:  LP4 Positioner Cable Drape Length

Maximum cable drape length is 6 m / 236 in (with vinyl zipper cable cover of 6.2 m / 244 in) from
LP4 to ceiling exit point. This includes sag between drape points (A, B, C and D).

The worst case LP4 cable drape extension, including sag, is:

• 1.85 m (72.8 in) between A and B
• 2.05 m (80.7 in) between B and C
• 2.30 m (90.5 in) between C and D
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Illustration 5-14:  C2 LC/LP Cabinet Dimensions
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Illustration 5-15:  C1 Frontal Cabinet Dimensions
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Illustration 5-16:  C1 Lateral Cabinet Dimensions

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

114 1  Dimension Drawings



Illustration 5-17:  Coolix 4000 Chiller Dimensions and Floor Space Diagram

Exact dimensions of the Coolix 4000 chiller depend on model type.

Required floor space depends on ambient room temperatures. When in doubt, allow for maximum
floor space.
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Illustration 5-18:  Thermo-Con Detector Conditioner (and Mounting brackets) Dimensions
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Illustration 5-19:  3 kVA Cabinets UPS - model 9125
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Illustration 5-20:  3 kVA Cabinets UPS - model 9130
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Illustration 5-21:  Fluoro UPS Cabinets (Optional) - UPS UL

The left, right or back side of the UPS cabinet can be positioned against the wall.

The front side of the UPS cabinet must be accessible for maintenance operation.

In front of the cabinet, the clear width of the service area to insure electrical safety shall be at least
0.9 m. In cases where 2 cabinets are installed face to face (both sides of the access way), the
clear width shall be at least 1.2 m.

Recommended minimum clearance between ceiling and top of the UPS should be 400 mm (16”)
for proper cooling air exhaust.
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Illustration 5-22:  Fluoro UPS Cabinets (Optional) - UPS CE

The UPS cabinet can be positioned against the wall but, in order to improve the ventilation and to
make easier the maintenance operations for UPS and battery, we recommend a minimum distance
of 200 mm (8”) from the wall.

The right side of the UPS cabinet must be accessible for maintenance operation.

In front of the cabinet, the clear width of the service area to insure electrical safety shall be at least
0.9 m. In cases where 2 cabinets are installed face to face (both sides of the access way), the
clear width shall be at least 1.2 m.

Recommended minimum clearance between ceiling and top of the UPS should be 400 mm (16”)
for proper cooling air exhaust.
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Illustration 5-23:  DL Keypad Dimensions
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Illustration 5-24:  DL Image Monitor Dimensions
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Illustration 5-25:  VCIM
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2  Mounting Requirements
2.1  Floor Loading and Recommended Mounting Methods

See Table 5-3. To obtain floor loading and recommended mounting methods for components not
specified in Table 5-3, refer to the appropriate component Pre-Installation Manual listed in Chapter
2, System Compatibility.

Table 5-3:  

PRODUCT OR
COMPONENT

NET
WEIGHT
KG (LBS)

DIMENSIONS MM (INCHES) LOAD BEARING
AREA MM (IN‐
CHES)

WEIGHT/ OC‐
CUPIED AREA MOUNTING METHOD

WIDTH DEPTH HEIGHT

Innova LC Position‐
er

670
(1477) for
2121-IQ
and 705
(1556) for
3131-IQ

See Illustrations Innova LC Posi‐
tion Dimensions:

• Side view
• Top view
• Front view
in Dimension Drawings

Circle diameter 600
(23.62)

 Recommended:

• Through-Bolts
(12)
Alternates:

• On Grade 5/8 in,
Anchors (12)

• Above Grade 3/4
in. Anchors (12)

See Illustration 5-26,Il‐
lustration 5-27 and Il‐
lustration 5-28

Innova LP4 Posi‐
tioner

735
(1620) for
2121-IQ
and 797
(1757) for
3131-IQ

See Illustrations Innova LP4 Posi‐
tioner Dimensions:

• Side view
• Top view
• Front view
in Dimension Drawings

NA  NA

Table 754.6
(1664)
See note
1

See Illustration Omega Table Di‐
mensions in Dimension Drawings

571.5x429
(22.5x16.9)

2410 kg/m2
(492.3 lb/ft2)

Same as Innova LC
Positioner

C2 LC/LP Cabinet 283 (624)
See Illustration C2 LC/LP Cabinet
Dimensions  in Dimension Draw‐
ings

600x900
(23.63x35.44)

478 kg/m2 (98 lb/
ft2)

 

C1 Frontal Cabinet 404.5
(891)

See Illustration C1 Frontal Cabi‐
net Dimension in Dimension
Drawings

600x900
(23.63x35.44)

838 kg/m2 (172
lb/ft2)

 

C1 Lateral Cabinet 320
(706.6)

See Illustration C1 Lateral Cabinet
Dimension in Dimension Draw‐
ings

600x900
(23.63x35.44)

838 kg/m2 (172
lb/ft2)

 

COOLIX 4000
143 (317)
See note
3

556 (21.9)
See note
2/3

830 (32.7)
See note
3

1900 (43)
See note
3

Four casters Not applicable  

Detector Condition‐
er Thermo-Con

14.6
(32.2)

See Illustration Detector Chiller
Thermo–Con Dimensions in Di‐
mension Drawings

13.5x11.14
(344x283)  See note 4

Fluoro UPS UL In‐
verter cabinet

541
(1065)

680.2
(26.78) 800 (31.5) 1800.9

(70.90)    

Fluoro UPS CE 483
(1064) 680 (26.8) 800 (31.5) 1450

(57.1)    
UPS 3 kVA - model
9125 37 (81.6) 89 (3.5) 640 (25.2) 432 (17)    
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PRODUCT OR
COMPONENT

NET
WEIGHT
KG (LBS)

DIMENSIONS MM (INCHES) LOAD BEARING
AREA MM (IN‐
CHES)

WEIGHT/ OC‐
CUPIED AREA MOUNTING METHOD

WIDTH DEPTH HEIGHT

UPS 3 kVA - model
9130 36 (79) 214 (8.43) 412 (16.2) 346 (13.6)

with feet    
Power Distribution
Box CE 225 (496) 800 (31.5) 300 (11.8) 1800

(70.8)    
Power Distribution
Box UL

389.5
(859) 1016 (40) 356 (14) 2120 (83)    

DL keypad 1.4 (3) 283
(11.55) 300 (11.8) 82 (3.25)    

DL LCD monitor 8.2 (18) 179 (7) 387 (15.2) 504 (19.8)    

VCIM 0.95
(2.09) 450 (17.7) 150 (5.9) 50 (2)    

Videostation VCR
See note 3 12 (26.5) 370

(14.57)
270
(10.63) 144 (5.67)    

6 monitors suspen‐
sion 126 (277)       
8 monitors suspen‐
sion 170 (375)       
Components common to IVUS Rev 1 & Rev 2 Option

IVUS PIM (Ultra‐
sound probe) 2 (4.4) 38 96 177    
IVUS Control Sta‐
tion 4 (8.8) 120 360 240    

IVUS Joystick 1 (2.2) 90 76 102    
IVUS Isolation
transformer 7 (15.4) 97 267 171    

IVUS CPU 15 (33.1) 396 162 510    
IVUS Keyb. &
mouse pad 1 (2.2) NA NA NA    

IVUS monitor 15 (33.1) 420 432 240    
IVUS Image printer 6 (13.2) 158 184 18    
IVUS 4-way Video
Switch 1 (2.2) 44 222 241    
Components specific to IVUS Rev 2 Option

PIMr 1,5 (3,2) 356 102 102    
Pimette 1 (2,2) 142 76 18    
Touchpad controller 1 (2,2) 211 180 76    
Printer HP 1,3 (2,8) 227 138 117    

NOTE: (1) including 353 lbs (160 kg) patient.

NOTE: (2) Depth.

NOTE: (3) Maximum dimensions given. Exact dimensions depend on chiller manufacturer type.
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NOTE: (4) For regions without seismic constraints, the Detector Conditioner Thermo-Con can
be floor or wall mounted. For regions with seismic constraints, the Detector Conditioner
Thermo-Con must be floor mounted.

2.2  Positioner and Table Floor Mounting

The distances between the Innova LC Positioner and the Tables are critical for a proper clinical
usage. For this reason, GE Healthcare provides two floor mounting templates to ensure these
components are properly placed in relation to one another.

Table 5-4:  

Title Illustration

Innova LC Positioner Floor Mounting Methods
Illustration 5-26 and Illustra‐
tion 5-27

Cable Conduit For On-Grade Floor Anchor Kit Illustration 5-28

Inner Base Plate For Above Grade Floor Anchor Kit Illustration 5-29

Fixing Bolt Overview Illustration 5-30

Gantry and table mounting holes Illustration 5-31
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Illustration 5-26:  Innova LC Positioner Floor Mounting Methods (1/2)
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Illustration 5-27:  Innova LC Positioner Floor Mounting Methods (2/2)
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Illustration 5-28:  Cable Conduit For On-Grade Floor Anchor Kit
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Illustration 5-29:  Inner Base Plate For Above Grade Floor Anchor Kit
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Illustration 5-30:  Fixing Bolt Overview

NOTE: For more details on Omega/Tilt Baseplate, refer to Illustration 5-31.
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NOTE: With any kind of fixation methods (Bolts M20, Mechanical anchors or Chemical anchors),
the number of holes used mandatory is:

• Gantry baseplate : 12 max and 8 min holes used are acceptable
• Table baseplate : 10 max and 8 min holes used are acceptable
• Floor baseplate : 24 max and 12 min holes used are acceptable

we can have only 2 consecutive holes omitted.

Pull out efforts and recommendations about chemical anchors not provided by GE.

The following table provides the recommended chemical anchors for Omega/LC baseplates and
for the floor plate ordered locally that they could be used instead of bolts provided by GE.

Table 5-5:  Chemical anchors Pull out efforts and recommendations

 Gantry baseplate Table baseplate Omega Table Omega Floor plate (to be ordered
locally)

Mark I on Illustration 5-30 J on Illustration 5-30 A on Illustration 5-31 K on Illustration 5-30

Pull out effort 736 daN per bolt if 12
used and 1992 daN per
bolt if 8 used

1120 daN per bolt if 10
used and 2000 daN per
bolt if 8 used

4432 daN per bolt with 4
bolts

272 daN per bolt if 24 used
and 2008 daN per bolt if 12
used

Number of holes in the
plate

12 max (8 min mandato‐
ry)

10 max (8 min mandato‐
ry)

4 mandatory 24 max (12 min mandato‐
ry)

Recommended chemi‐
cal anchors example 1

Supplier HILTIHVU ad‐
hesive capsule + HAS
Anchor rod

Supplier HILTIHVU ad‐
hesive capsule + HAS
Anchor rod

Supplier HILTIHVU adhe‐
sive capsule + HAS An‐
chor rod

Supplier HILTIHVU adhe‐
sive capsule + HAS Anchor
rod

Threaded rod M16 A4-70 / 333 131 5/8 M20 A4-70 / 333 135 3/4 M20 A4-70 / 333 135 3/4 M16 A4-70 / 333 131 5/8

Hole diameter in the
floor

18 mm

(11/16 in)

24 mm

(7/8 in)

24 mm

(7/8 in)

18 mm

(11/16) in

Hole depth in the floor 125 mm

(5 in)

170 mm

(6-5/8 in)

170 mm

(6-5/8 in)

125 mm

(5 in)

Minimum floor thick‐
ness

180 mm

(7 in)

220 mm

(8-1/2 in)

220 mm

(8-1/2 in)

180 mm

(7 in)

Max Tightening Torque 80 N.m

(59 ft-lb)

150 N.m

(110 ft-lb)

150 N.m

(110 ft-lb)

80 N.m

(59 ft-lb)

NOTE: The floor plate ordered locally needs to be in steel.

Refer to supplier technical documents for all specification and installation data about
chemical anchors.
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Illustration 5-31:  Gantry and table mounting holes
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Table 5-6:  D distance of Illustration 5-31

 ANGIO / CARDIO CARDIO / NEURO

Omega IV Compact NA 1395 mm (54.9 in)

Omega V Long 1278 mm (50.3 in) 1395 mm (54.9 in)

Omega V non motorized Long 1278 mm (50.3 in) 1395 mm (54.9 in)
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2.3  Innova LC Positioner and Omega/Tilt Table Floor Preparation Kits (GE Healthcare
supplied)

Illustration 5-32:  

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

Chapter 5  Physical Characteristics 135



Illustration 5-33:  Anchor kit choice

All GE supplied vascular system floor preparation are contained in catalog. There are some
additional gantry/table mounting kits based on each mounting method: through bolts or floor
anchors.

• Base plate assembly (mandatory) 2285048 – Refer to Table 5-7
• If there is no integrated baseplate plan (2359194) delivered with S18101SG, please refer to

drawings 2359194 (Angio configuration Illustration 5-34) or 2359194 (Cardio configuration
Illustration 5-35). Please order locally the integrated base plate based on this plan..

• Assembly and separation (Select kit) 2285050 – Refer to tables, Section 2.3
○ Above grade, Floor anchors without insert – 2285051.
○ Through bolts without insert – 2285646.
○ On grade, Floor anchors – 2286398.
○ Above grade, Floor anchors and insert – 2285052.
○ Through bolts and insert – 2285053.
○ Floor plate / Base plate Assembly – 2285632.

• Templates (select kit) – 2285054 – Refer to Section 2.4
Angio/Cardio/Neuro templates – 2285056 (containing 2185979, 2127792 and 2360133 Innova
2000 and Innova 2100–IQ/3100/4100 templates).

2.3.1  2285048 - Base Plate Assembly

Table 5-7:  

Item Name Part # Description Quan. Notes

 Baseplate 2285059 12 Hole Floor Baseplate 1 pc  
 Lift Plate 2290939 Lifting Straps 2 pc  
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Item Name Part # Description Quan. Notes

Hex Head
Screw

5166535 Hex Head Screw 1/2”-13UNC L1
1/2” 12.9 Black

2 pc  

 Grease 2295599 Lithium grease lubricant 100g 2 pc  
 Doc 2230112-1-100 Vascular Gantry Baseplate and Ta‐

ble
1 pc  

 Doc 2229297-100 LCA/LCV+/LC+ System Baseplate
and Omega IV/V/EP Table Floor
Preparation

1 pc  

 Doc 2290880-2-100 Innova Pre-Installation Kit Install
Procedure

1 pc  

NOTE: The 12 LC baseplate mounting screws are delivered with the system's LC Gantry. These
screws are:

• cap screws 5166774; Screw Socket Head Cap 1/2”-20 UNF L1 1/2” 12.9 Black (used
when installing new system on old baseplate (US threads))

• cap screws 2300939; Hex Head Cap screw; M12 40/40 Class 12.9 Black ; used to
attach L-brackets on table shipping pallet to positioner dolly for table positioning
(used when the new baseplate is metric threads)

2.3.2  2360538 – Tilt Table Add–On Kit

Table 5-8:  

Item Name Part # Description Quan. Notes

 Omega / Tilt
common

Plate

2361993 Plate to be anchored under the ta‐
ble

1 pc  

Hex Screws 5120708 Screw M16x40x40 Inox A4-70
Pass

10 pc 4 only are used for Omega

Washer, Flat 99125091 Washer Plain - Large 17 mm/40
mm

10 pc  

Floor Anchor 46-302265P1 5/8 diameter 6” floor anchor bolts 6 pc  

Dowel 2290937-2 Wood Dowel; 16 mm diameter 6 pc  

Bolt, Hex 2296892 Through bolt M20-500-400 6 pc  

Washer, Flat 99142204 Washer plain 21 mm/40 mm for
Through Bolts; one for each bolt

6 pc  

Plate 2290941 Special Steel Spacer Plate; 4 in. x
4 in. (102 mm x 102 mm); one for
each bolt

6 pc  
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Item Name Part # Description Quan. Notes

Nut, Hex 99141607 Hex Nut M20 STL galvanized, two
for each bolt

12 pc  

Dowel 2290937 Wood Dowel; 24 mm diameter 6 pc  

Cap 5130979 Plastic Cap 10 pc  

M16 Plug 5130982 Plastic Plug 6 pc see note *

NOTE: * M16 plug is needed only when Omega V table is replaced by Tilt table. Therefore,
these plugs have to be kept (bag let inside the table base) until Tilt table is installed (no
need to fit them with Omega table).

2.3.3  2285050 – Assembly and separation select kit
2.3.3.1  2285051 – Above grade, Floor Anchors without insert (S18101SD)

Table 5-9:  

Item Name Part # Description Quan. Notes

Floor Anchor 46-302265P1 Floor Anchor Bolt; 5/8 - 10x6” - (16
mm) drilling. (16 mm) drilling.

12 anchors for LC Positioner and
4 anchors for Table

16 pc Above Grade anchor mount‐
ing method hardware

Grout assy 2285055 - 10 kg Powdered Mortar Ardex
K-15

- RTV Silicon Rubber Adhesive

- 18 mm making tape adhesive

- Open cell foam

1 kit Used in constructing LC Po‐
sitioner grout dam

Dowel 2290937-2 Wood Dowel; (16 mm) diameter 12 pc  

2.3.3.2  2285646 – Through bolts without insert (S18101SH)

Table 5-10:  

Item Name Part # Description Quan. Notes

Bolt, Hex 2296892 Through Bolt; M20 - 500-400

12 bolts for LC Positioner and
4 bolts for Table

16 pc Through Bolt mounting
method hardware

Washer, Flat 99142204 Special Flat Washer for Through
Bolts; one for each bolt

16 pc same as above

Plate 2290941 Special Steel Spacer Plate; 4 in. x
4 in. (102 mm x 102 mm); one for
each bolt

16 pc same as above
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Item Name Part # Description Quan. Notes

Nut, Hex 99141607 Hex Nut M20 STL galvanized two
for each bolt

32 pc same as above

Grout assy 2285055 - 10 kg Powdered Mortar Ardex
K-15

- RTV Silicon Rubber Adhesive

- 18 mm making tape adhesive

- Open cell foam

1 kit Used in constructing LC Po‐
sitioner grout dam

Dowel 2290937 Wood Dowel; 24 mm diameter 12 pc  

2.3.3.3  2286398 – On grade, Floor anchor (S18101SK)

Table 5-11:  

Item Name Part # Description Quan. Notes

Floor Anchor 46-302265P1 Floor Anchor Bolt; 5/8-10 x 6 in.

12 anchors for LC Positioner and
4 anchors for Table

16 pc On Grade anchor mounting
method hardware

Grout assy 2285055 - 10 kg Powdered Mortar Ardex
K-15

- RTV Silicon Rubber Adhesive

- 18 mm making tape adhesive

- Open cell foam

1 kit Used in constructing LC Po‐
sitioner grout dam

Dowel 2290937-2 Wood Dowel; 16 mm diameter 12 pc  

 Cable Con‐
duit

2285057 Cable conduit - sheet metal part 1 pc  

 Vinyl Trim 2296890 Gripping Range; 1.5 to 3 mm THK 1 m  

 Vinyl Trim 2296891 Vinyl trim with segmented metal
core 12 mm

1 m  

2.3.3.4  2285052 – Above grade, Floor anchor with insert (S18101SE)

Table 5-12:  

Item Name Part # Description Quan. Notes

Floor Anchor 46-302265P1 Floor Anchor Bolt; 5/8-10 x 6 in.
drilling

12 anchors for LC Positioner and
4 anchors for Table

16 pc Above Grade anchor mount‐
ing method hardware
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Item Name Part # Description Quan. Notes

Grout assy 2285055 - 10 kg Powdered Mortar Ardex
K-15

- RTV Silicon Rubber Adhesive

- 18 mm making tape adhesive

- Open cell foam

1 kit Used in constructing LC Po‐
sitioner grout dam

Dowel 2290937-2 Wood Dowel; 16 mm diameter 12 pc  

Water Elec‐
tric Separa‐
tor

2268647 Manufactured part introduced in
Positioner key hole to fit 1 electrical
conduit of 6”.

1 pc Electrical and water con‐
duits separated inch size.

2.3.3.5  2285053 – Through bolts with insert (S18101SF)

Table 5-13:  

Item Name Part # Description Quan. Notes

Bolt, Hex 2296892 Through Bolt; M20 - 500-400

12 bolts for LC Positioner and
4 bolts for Table

16 pc Through Bolt mounting
method hardware

Washer, Flat 99142204 Special Flat Washer for Through
Bolts; one for each bolt

16 pc same as above

Plate 2290941 Special Steel Spacer Plate; 4 in. x
4 in. (102 mm x 102 mm); one for
each bolt

16 pc same as above

Nut, Hex 99141607 Hex Nut M20 STL galvanized two
for each bolt

32 pc same as above

Grout assy 2285055 - 10 kg Powdered Mortar Ardex
K-15

- RTV Silicon Rubber Adhesive

- 18 mm making tape adhesive

- Open cell foam

1 kit Used in constructing LC Po‐
sitioner grout dam

Dowel 2290937 Wood Dowel; 24 mm diameter 12 pc  

Water Elec‐
tric Separa‐
tor

2268647 Manufactured part introduced in
Positioner key hole to fit 1 electrical
conduit of 6”.

1 pc Electrical and water con‐
duits separated inch size.
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2.3.3.6  2285632 – Floor plate / Base plate assembly (S18101SG)

Table 5-14:  

Item Name Part # Description Quan. Notes

Hex Screws 2360523 Screw M16x30x30 Inox A4-80
Pass

12 pc For floor plate / Base plate
assembly

Washer 99125091 Washer P 17 mm/40 mm 34 pc 24 are used for the position‐
er integration

Hex Screws 99133570 Screw M16x40x40 Inox A4-80
Pass

10 pc 4 only are used for Omega

NOTE: The kit 2285632 Floor plate / Baseplate assembly is needed when the floor plate is
installed. This part isn’t GE part. It’s ordered locally.

2.3.4  2285056 - A/C/N Templates

Table 5-15:  

Item Name Part # Description Quan. Notes

A/C/N Tem‐
plates

2185979 LC Positioner and Omega C/N Pa‐
tient Table floor mounting template

1 pc  

2127792 LCV+ Gantry and Omega A Patient
Table floor mounting template

1 pc  

2360133 Innova 4100 Template 1 pc Specific for Innova 4100

NOTE: For further template details, refer to template drawing Illustration 5-31.

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

Chapter 5  Physical Characteristics 141



Illustration 5-34:  Baseplate plan 2359194 - Angio configuration
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Illustration 5-35:  Baseplate plan 2359194 - Cardio configuration
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2.4  Injector Mounting Requirements

CAUTION
Table accessory rail load consideration:

The maximum load per table accessory rail is 40 kg at 150 mm (60 N.m). Therefore:

• Only light extra load not exceeding 5 kg at 100 mm (i.e IV pole with its
accessories, pressure head...) is authorized on the same table accessory rail
as the injector.

• Never install injector and radiation protection on the same table accessory rail.
• Typical installation on the front table accessory rail is Smart handle or Smart

box, Table Side System Control (TSSC), InnovaCentral/Touchscreen, Table
panning device and cables support.

• If needed an optional rail can be installed at table foot end of the Omega V table
for other options.
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Chapter 6  Electrical Connections
1  Power Distribution

NOTE: All short AC power cable less than 3 meters, between peripherals and respective power
strip, are not shown. All have a single phase line, a neutral line and a ground wire.

Illustration 6-1:  Power distribution - CE
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Illustration 6-2:  Power distribution - UL

Cable CE UPS configuration UL UPS configuration
Max length

Recommended (1) Type Max gauge Recommended (1) Type

R rectifier 5 x 10 mm² 3ph+N+PE AWG3 AWG6 3ph+N+PE 24 m (78ft 8in)

L out /load 5 x 10 mm² 3ph+N+PE AWG3 AWG6 3ph+N+PE 24 m (78ft 8in)

(1) Size and type may be adapted locally per local regulation.
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2  Power Distribution System

NOTICE
It is recommended to separate power supply cables from the other cables.

2.1  Power Distribution Box - CE
Illustration 6-3:  PDB CE - 50 Hz
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Illustration 6-4:  PDB Schematic CE - 1/2
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Illustration 6-5:  PDB Schematic CE - 2/2
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2.2  Power Distribution Box - UL
Illustration 6-6:  PDB UL - 60 Hz (US only)
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Illustration 6-7:  PDB Schematic UL - 1/2
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Illustration 6-8:  PDB Schematic UL - 2/2
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3  Grounding
A vascular lab is a critical care area and requires a special grounding system for patient safety.
An equipotential grounding system is recommended for meeting patient safety requirements.

Reference: For general system grounding requirements and information on establishing an
equipotential grounding system, refer to:

- Grounding Continuity – Job card in the Installation manual

NOTICE
All shielded cables shall have a connection to ground at each extremity without
regard to the grounding to the scheme below.

NOTICE
Metallic covers on cable connectors shall be tested to ground.
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Illustration 6-9:  Grounding distribution
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Table 6-1:  

CABLE FROM TO WIRE GAUGE

28189 C1 Frontal Cabinet LCD Monitor Suspension AWG6

28190 C1 Frontal Cabinet LCD Monitor Suspension AWG6

2308096 C1 Frontal Cabinet Jedi AWG6

2308096 C1 Lateral Cabinet Jedi AWG6

10906B Injector Omega Table AWG10

10908B Injector Omega Table AWG10

11257A C2 Cabinet Injector AWG22

27030A LC Gantry Frontal XRT AWG16

27280A LP Gantry Lateral XRT AWG16

27468A C1 Frontal Cabinet Omega Table AWG6

27470A Omega Table LC Gantry AWG6

27471A Omega Table LC Gantry AWG6

27473A C1 Frontal Cabinet Omega Table AWG6

27508A Omega Table TSUI Remote Box AWG6

27681A C1 Frontal Cabinet C2 Cabinet AWG6

28225A Injector Omega Table AWG10

28578A C1 Frontal Cabinet LP Gantry AWG6

28783A C1 Lateral Cabinet Frontal Detector Chiller AWG16

28786A C1 Frontal Cabinet C1 Lateral Cabinet AWG6

28799A C1 Frontal Cabinet C2 Cabinet AWG14

28800A C1 Frontal Cabinet Frontal Detector Chiller AWG16

28801A C1 Frontal Cabinet Frontal Detector PWS AWG16

28802A C1 Lateral Cabinet Frontal Detector PWS AWG16

28803A C1 Frontal Cabinet Control Booth Power Strip 1 AWG6

28804A C1 Frontal Cabinet Control Booth Power Strip 2 AWG6

28806A C1 Frontal Cabinet LP Gantry AWG6

28807A C1 Lateral Cabinet Lateral Live Monitor AWG6

28808A C1 Lateral Cabinet Lateral Roadmap Monitor AWG6

28831A PDB C1 Frontal Cabinet AWG14

28832A C1 Frontal Cabinet C1 Lateral Cabinet AWG14

28834A PDB 3kVA UPS AWG14

28835A PDB 3kVA UPS AWG14

28837A PDB Omega Table AWG14

28839A C1 Frontal Cabinet Frontal Live Monitor AWG6

28840A C1 Frontal Cabinet Frontal Roadmap Monitor AWG6

28841A PDB C1 Frontal Cabinet AWG14

28842A C1 Frontal Cabinet C1 Lateral Cabinet AWG14

91712542 Omega Table Table right rail AWG18

hospital AW Power Strip Ground -

hospital PDB C1 Frontal Cabinet 35 mm² AWG1

hospital PDB C1 Frontal Cabinet 35 mm² AWG2

hospital PDB C1 Lateral Cabinet 35 mm² AWG1
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CABLE FROM TO WIRE GAUGE

hospital PDB C2 Cabinet 6 mm² AWG8

hospital PDB Fluoro UPS 10 mm² AWG6

hospital PDB Fluoro UPS 10 mm² AWG6

hospital PDB Frontal XRT Chiller 6 mm² AWG10

hospital PDB Ground 35 mm² mini AWG2/0 mini

hospital PDB Injector AWG10

hospital PDB Lateral XRT Chiller 6 mm² AWG10

Table rail
grounding bar
2268160 Table right rail Table left rail N/A

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

156 3  Grounding



4  Power and Grounding Recommendations
• A breaker with cut-out capability shall be installed by the customer (or his contractor) next to

the PDB. It is needed for the LOTO procedure in front of the PDB.
• The main facility ground conductor to the PDB shall be copper wire and the minimum size as

required by the local coding regulations, such as the NEC. For countries, which are not covered
by local requirement (like NEC), the ground wire to earth should be at minimum of AWG 2/0
(150 A breaker) UL or 35mm2 (80 A breaker) CE, or same size (100%) as feeder wires,
whichever is larger.

• Power cables must not be used to supply other systems
• Cables shall be in conformity with local regulation (UL, CSA, IEC, CCC).

Table 6-2:  

Max Line Impedance for feeder line between Generator cabinet and Hospital

V 380 400 420 440 460 480

Ohms 0.09 0.096 0.102 0.108 0.114 0.12

NOTE: These 3 phases cables are not furnished by GE Healthcare. Provided by installer.

• These cables must be kept separated as much as possible from room system cables.
• The shield of any shielded cable coming from the distribution cannot replace the

ground wire.

Reference: For specific Vascular system grounding maps and connection details, refer to the
MisMap and mis chart listed in MIS (Master Interconnect System).
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Table 6-3:  System FEEDER from hospital

Power supply voltage 480 V  
Panel (PDB) to C1 run in m (ft)
8 (26) 16 (52) 24 (79)

Feeder run length: 10 m (30 ft) 2/0 2/0 2/0

WARNING
RECOMMENDED FEEDER CABLE GAUGE :
FOR PHASES, NEUTRAL & GROUND PDB
INPUT TERMINALS ACCEPT 2/0 AND 3/0
AWG. BIGGER CABLES NEEDS A SIZE RE‐
DUCTION BEFORE PDB ENTRY.

20 m (70 ft) 2/0 2/0 2/0

30 m (100 ft) 2/0 2/0 3/0

40 m (130 ft) 2/0 2/0 250

50 m (160 ft) 2/0 3/0 300

60 m (200 ft) 3/0 4/0 400

80 m (260 ft) 4/0 350 600

100 m (330 ft) 300 500 see Note

120 m (390 ft) 400 600 see Note

 
Power supply voltage

380 V 400 V 415 V

Panel (PDB) to C1 cabinet run
8 m 16 m 24 m 8 m 16 m 24 m 8 m 16 m 24 m

Feeder run length: 10 m 35 35 35 35 35 35 35 35 35

20 m 35 35 70 35 35 50 35 35 50

30 m 50 70 95 35 50 70 35 50 70

40 m 50 70 120 50 70 95 50 70 95

50 m 70 95 185 70 95 120 70 95 120

60 m 95 120 240 70 95 185 70 95 150

80 m 120 185 300 95 150 300 95 120 240

100 m 185 240 see note 150 240 see note 120 185 see note

120 m 240 300 see note 185 300 see note 185 240 see note

NOTICE
Recommended feeder cable section in mm² : for PHASES, NEUTRAL & GROUND PDB input terminals accept 35² to 95².
Bigger cables needs a size reduction before PDB entry.

NOTE: Increasing transformer power will decrease its voltage loss and feeder cables section. To be calculated site by site.
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5  IVUS Rev 1 Option
5.1  Wiring Diagram

The connection cables between the IVUS Control Room and Procedures Room components run
in a dedicated under floor conduit (see Section 5.2).

A GND wire between the C1 cabinet and the IVUS CPU runs in the underfloor conduit prepared
for the Control Booth cables between Equipment Room and Control Room.

Illustration 6-10:  

5.2  IVUS Floor Conduits

A 3 inches and max. 25 m long conduit between Control and Patient Rooms shall be prepared
below the floor for the IVUS Innova interconnection cables.

• Locate the position of the IVUS components in the Control Room, according to the workflow
requirement of the operators.
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• Establish a 76 mm (3”) conduit below floor from the IVUS CPU location in the Control Room,
to the foot end area of the Patient Table in the Procedures Room:
○ Locate the Procedures Room exit of the conduit close to the centerline of the Patient Table
○ Locate it as close to the Patient Table base as possible, considering :

■ Room for access to the table for service purposes
■ Limitation from other cables connected to the table
■ Location of the table plate
■ Location of Mac-Lab conduit
■ Location of Physio or Med Gases connections
■ The IVUS cables are moving cables, they have to allow the Patient Table motions

(Panning, Lifting and Rotating)

• Use similar solutions (i.e. protection against cleaning fluids, etc. ) as it is used for the Mac-Lab
conduit

• See also guidance on Typical Layout drawing 4-58f sheets E1 and S2, showing Mac-Lab and
P/M Gas location recommendations.

5.3  Run Interconnection cables through the Conduit

Use the IVUS PIM (#806365003) as reference to the procedures below.

• Unpack , and check the completeness of the Preinstallation kit :
○ 1pcs - Custom PIM cable 30 m (98 ft, 5 in) - Volcano ID :806452001
○ 2pcs - CAT5 cable 30 m (98 ft, 5 in) - Volcano ID :803391001
○ 1pcs - Custom Twin axial cable - Volcano ID :806380001
○ 1pcs – Ground Cable, 30 m (98 ft, 5 in) s5i – Volcano ID :806889001
○ 1pcs - IVUS preinstallation Manual - Volcano ID :806365003

• Install 806889001 Ground Cable through the Control Booth conduit (see note)
• Install the cables through the IVUS conduit from the Control Room end :

○ 806452001 Room - PIM cable, round shaped connector end to the Procedures
○ 803391001 - Ethernet cable (1pcs)

• Install the optional cables through the IVUS conduit from the Control Room end :
○ 803391001 - Ethernet cable if 2 IVUS remote control items will be installed 1 IVUS Control

Station and 1 IVUS Joystick)
○ 806380001 - ECG cable in case, if NON Mac-Lab ECG will be installed

NOTE: For the ground cable, see the IVUS service manual for special instructions
concerning cable running and cutting .

NOTE: If the installation has the MaC-Lab ECG in the configuration, the ECG cable shall
not be run through the conduit, it will be used in the Control Room to connect
Mac-Lab and IVUS PCs.

NOTE: You should consider running the ECG cable through the conduit in case, the
customer requires interconnecting to a NON Mac-Lab ECG at the table base.

In this case you shall hide the unconnected cable in the conduit for future
expansion options.
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NOTE: Same applies to the 2nd Ethernet cable, if a later extension of the IVUS remote
controls expected.

• Ensure sufficient cable length on the Procedures Room end of the cables according to the
table below

Cable Free length from the conduit exit

PIM cable 2.4 m (8 ’)

Control Station cable 2.1 m (7 ’)

Joystick cable 2.7 m (9 ’ )

ECG cable Depends on the ECG location

NOTE: The incorrect cable length might cause reliability issues during the operation !

Make sure, that the out of conduit parts of the cables with the connectors are properly protected
during the rest of the installation

5.4  Electrical Requirements

The power for the IVUS hardware components delivered with the product (PC, monitor, Video
Switch and printer) is supplied through the IVUS Safety Isolation Transformer .

The customer is in charge to provide a wall outlet to supply the Safety Isolation Transformer. This
outlet shall be located in the control room suitable to the IVUS components positioning. The
maximum rated power of the Safety Isolation Transformer is 600 VA, the maximum continuous
system power consumption for s5i and s5iGE IVUS systems is 400 VA.

The s5i and s5iGE IVUS systems can be configured to work on 100, 120, or 230 VAC. The
difference between the supported configurations is limited switching the fuse values. See table
below :

Line Voltage Fuse value

100 VAC 8 A

120 VAC 6.3 A

230 VAC 3.15 A

Frequency: 50/60 Hertz

The country specific power cords are pre-selectable in the GTC.

NOTICE
The IVUS will be connected to a standard hospital outlet. There is no grounding
requirement specified at site preparation.

5.5  Ethernet Network Requirement

The IVUS CPU located in the control room shall be connected to the hospital Ethernet network. A
wall Ethernet outlet shall be available in the control room to connect the device.
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DICOM Image Storage:

Saving patient cases to DVD: The archived images are stored in DICOM format with Volcano s5i
system acting as a File Set Creator (FSC), following the guidelines in the 2004 DICOM 3.0
specification.

Sending patient cases to DICOM server: The Volcano s5i supports the ultrasound multi-frame
image storage SOP class as an SCU (service class user).

For more information, see the Volcano s5 DICOM Conformance Statement located on line at :

http://www.volcanocorp.com/pages/products/s5/productinfo/s5_DCS.pdf
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6  IVUS Rev 2 Option
6.1  Wiring Diagram

The connection cables between the IVUS Control Room and Procedures Room components run
in a dedicated under floor conduit (see Section 6.2).

A GND wire between the C1 cabinet and the IVUS Rev 2 CPU runs in the underfloor conduit
prepared for the Control Booth cables between Equipment Room and Control Room.

Illustration 6-11:  

6.2  IVUS Floor Conduits

A 3 inches and max. 25 m long conduit between Control and Patient Rooms shall be prepared
below the floor for the IVUS Innova interconnection cables.
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• Locate the position of the IVUS components in the Control Room, according to the workflow
requirement of the operators.

• Establish a 76 mm (3”) conduit below floor from the IVUS CPU location in the Control Room,
to the foot end area of the Patient Table in the Procedures Room:
○ Locate the Procedures Room exit of the conduit close to the centerline of the Patient Table
○ Locate it as close to the Patient Table base as possible, considering :

■ Room for access to the table for service purposes
■ Limitation from other cables connected to the table
■ Location of the table plate
■ Location of Mac-Lab conduit
■ Location of Physio or Med Gases connections
■ The IVUS cables are moving cables, they have to allow the Patient Table motions

(Panning, Lifting and Rotating)

• Use similar solutions (i.e. protection against cleaning fluids, etc. ) as it is used for the Mac-Lab
conduit

• See also guidance on Typical Layout drawing 4-58f sheets E1 and S2, showing Mac-Lab and
P/M Gas location recommendations.

6.3  Run Interconnection cables through the Conduit

Use the IVUS Rev 2 PIM (#806365002) as reference to the procedures below.

• Unpack , and check the completeness of the Preinstallation kit :
○ 1 pcs - Custom PIM cable 30 m (98 ft, 5 in) - Volcano ID :806452001
○ 1 pcs - CAT5 cable 30 m (98 ft, 5 in) - Volcano ID :807055001
○ 1 pcs - Custom Twin axial cable - Volcano ID :806380001
○ 1 pcs - Ground Cable, 30 m (98 ft, 5 in) s5i – Volcano ID :806889001
○ 1 pcs - IVUS Rev 2 Preinstallation Manual - Volcano ID :806365002

• Install 806889001 Ground Cable through the Control Booth conduit (see note)
• Install the cables through the IVUS conduit from the Control Room end :

○ 806452001 PIM cable, round shaped connector end to the Procedures Room
○ 807055001 - Ethernet cable (1 pcs)

• Install the optional cables through the IVUS conduit from the Control Room end :
○ 806380001 - ECG cable in case, if NON Mac-Lab ECG will be installed
○ 808631002 – FFR cable option - 15m
○ 808632002 – FFR cable option - 27m

NOTE: For the ground cable, see the IVUS Rev 2 service manual for special instructions
concerning cable running and cutting .

NOTE: If the installation has the MaC-Lab ECG in the configuration, the ECG cable shall
not be run through the conduit, it will be used in the Control Room to connect
Mac-Lab and IVUS PCs.
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NOTE: You should consider running the ECG cable through the conduit in case, the
customer requires interconnecting to a NON Mac-Lab ECG at the table base.

In this case you shall hide the unconnected cable in the conduit for future
expansion options.

NOTE: Same applies to the 2nd Ethernet cable, if a later extension of the IVUS remote
controls expected.

• Ensure sufficient cable length on the Procedures Room end of the cables according to the
table below

Cable Free length from the conduit exit

IVUS PIM cable * 2.4 m (8 ’)

FFR cables for Pimette ** 0m (0’)

Control Station cable 2.1 m (7 ’)

Joystick cable 2.7 m (9 ’)

ECG cable Depends on the ECG location

* Consider the 12’ length of the PIMr cable, if PIMr exists.

** Pimette has 3 m cable.

NOTE: The incorrect cable length might cause reliability issues during the operation !

Make sure, that the out of conduit parts of the cables with the connectors are properly protected
during the rest of the installation

6.4  Electrical Requirements

The power for the IVUS hardware components delivered with the product (PC, monitor, Video
Switch and printer) is supplied through the IVUS Safety Isolation Transformer.

The customer is in charge to provide a wall outlet to supply the Safety Isolation Transformer. This
outlet shall be located in the control room suitable to the IVUS components positioning. The
maximum rated power of the Safety Isolation Transformer is 600 VA, the maximum continuous
system power consumption for s5i and s5iGE IVUS systems is 400 VA.

The s5i and s5iGE IVUS systems can be configured to work on 100, 120, or 230 VAC. The
difference between the supported configurations is limited switching the fuse values. See table
below :

Line Voltage Fuse value

100 VAC 8 A

120 VAC 6.3 A

230 VAC 3.15 A

Frequency: 50/60 Hertz
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The country specific power cords are pre-selectable in the GTC.

NOTICE
The IVUS Isolation Transformer will be connected to a standard hospital outlet.
There is no grounding requirement specified at site preparation.

6.5  Ethernet Network Requirement

The IVUS CPU located in the control room shall be connected to the hospital Ethernet network. A
wall Ethernet outlet shall be available in the control room to connect the device.

DICOM Image Storage:

Saving patient cases to DVD: The archived images are stored in DICOM format with Volcano s5i
system acting as a File Set Creator (FSC), following the guidelines in the 2004 DICOM 3.0
specification.

Sending patient cases to DICOM server: The Volcano s5i supports the ultrasound multi-frame
image storage SOP class as an SCU (service class user).

NOTE: All this applies to the IVUS mode of the s5i/GE, not for the FFR mode.

For more information, see the Volcano s5 DICOM Conformance Statement located in the
806365-005 Volcano Service Manual.
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7  X-Ray ON Lamp Distribution
The fitter shall install an X-Ray On lamp in the Exam room, and in the control room if necessary,
outside the patient area, so that they are connected to the equipment through connection terminals.

NOTE: Innova 2121-IQ/3131-IQ provides 24 VAC for driving X-Ray ON line.

Hospital or contractor to provide 1.5 mm2 (AWG 14) wires to connect to the system.

X-Ray ON lamp is active during X-Ray exposures.

WARNING
THE X-RAY ON LAMP MUST BE INSTALLED IN THE EXAM ROOM TO
CONFORM TO INTERVENTIONAL STANDARD IEC/EN 60601-2-43.
SIGNAL INDICATING THE X-RAY ON SHALL BE PERCEPTIBLE BY THE
OPERATOR IN ALL THE LOCATIONS DEFINED FOR THE PERSONNEL WHO
MAY RECEIVE SCATTERED RADIATION.

In the control room, an additional X-Ray on light must be installed if the console (VCIM) indicator
cannot be perceived by all the persons in the control room.

Illustration 6-12:  X-Ray ON cabling between C2 cabinet and PDB
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8  Ready For X-Ray Lamp
Innova 2121-IQ/3131-IQ provides contacts for driving a Ready for X-Ray lamp. These contacts
are terminals 5 and 6 of TB2 bulkhead connector of the C2 cabinet.

Illustration 6-13:  X-Ray READY cabling between C2 cabinet and PDB

NOTE: Check local regulations if this indication is required.

If needed, the lamp needs to be provided by the hospital or their contractor.
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9  Room Light Distribution
Innova 2121-IQ/3131-IQ has the ability to control an external relay that applies power to the room
light (dry contacts).

The relay is to be provided by the hospital or contractor.

The wire size to connect to the C2 cabinet is 1.5 mm2 (AWG 14).

Relay rating is max 600 VAC

Illustration 6-14:  ROOM LIGHT cabling between C2 cabinet and PDB
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10  Room Speaker
The remote speaker provides the operator in the exam room, the indication of record exposure
sequence (same level information as provided by the control room control panel).

The speaker must be installed in the exam room out of the patient vicinity to give easy access to
the FE for maintenance operations and to medical staff to adjust the tone signal level and to be
able to see the power LED indicator.

Illustration 6-15:  

WARNING

THE REMOTE SPEAKER KIT SHALL NOT BE INSTALLED IN THE PATIENT
VICINITY.

Patient Vicinity Definition : see  Patient Environment Equipment in Chapter 4, Room Layout
Considerations
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11  Door Interlocks

CAUTION
IEC 60601–2–43 requires not to install door interlocks. It is the responsibility of the
field service to check that this requirement is not in contradiction with local
regulation. In case of conflict, follow local regulation. No other measures employed
for radiation protection should cause the interruption of irradiation and any other
disturbance of a procedure in progress.

Illustration 6-16:  C2 cabinet bulkhead RM DOOR connecting

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

Chapter 6  Electrical Connections 171



12  Emergency
12.1  Partial UPS Fluoro (option)

A Fluoro UPS (20 kVA) has been designed for Innova 2121-IQ, 3131-IQ. This partial UPS lets the
customer complete an exam in fluoro mode in case of a power failure. The autonomy provided by
this UPS is 5 minutes of fluoro every 24 hours.

12.2  Full UPS Record (compatability)

An UPS sized for a minimum of 150 kVA is required to supply the system in record mode. Such
an UPS would provide to the customer about 10 minutes of autonomy.

The UPS output shall follow the same output specifications as shown in Optional Isolation
transformer specifications in Chapter 3, .

Contact your local GE Healthcare representative for more information and/or public power
distribution analysis.
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13  Injectors
The injector is provided with an additional ground cable (P/N #2135737) to meet equipotentiality
requirement at patient vicinity.

Injector emergency power off:

• if no emergency power off is required for the injector, the injector can be powered from a wall
outlet socket.

• if emergency power off circuit must include the injector, ensure the power for the injector is via
the PDB.

13.1  Remote Injector (rack mount)

A power cord is supplied with the injector.

110 VAC or 230 VAC are supplied from the main disconnect room device. The injector must be
connected to this supply.

13.2  Pedestal Injector

A power cord is supplied with the injector.

In all cases (110 VAC or 230 VAC), it will be connected to a wall outlet near the operator location,
fed by the main disconnect room device.

13.3  Injector L.F. ILLUMINA

As a result of power demand availability for all functions of this new injector, in any cases it will be
connected to a wall outlet sized to 1500 W, 110 VAC or 230 VAC as nominal voltage. The wall
outlet is fed by the main disconnect room device.
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14  Advantage Windows
A power cord is supplied with Advantage Windows. It is connected to outlet fed by the main
disconnect room device.

Verify that the ground between AW, AW spliter and monitors ground are equipotential (0.1 ohm
equipotentiallity between room ground point (busbar) and wall outlets).

NOTICE
To power the AW splitter, use the appropiate cable out of lot P/N 2385173.

Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Pre-Installation Manual
GE Healthcare Direction 5177951-4-1EN, Revision 1

174 14  Advantage Windows



15  MAC-LAB System EX
For location of MAC–LAB Acquisition Unit Floor mount kit 408431–001, refer to Electrical Ducts in
Cable Channeling.

For MAC–LAB System EX, refer to:

- Marquette document P/N 2000465–001 Preinstallation Guide
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16  MIS (Master Interconnect System)
Innova system interconnect cables are described in MIS (Master Interconnect System) documents.
These documents specify all interconnections between components within the system.

Reference: For specific Vascular system interconnect maps and connection details, refer to the
following

• Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Mismaps
• Innova 2121-IQ/3131-IQ Biplane Cardiovascular Imaging System Mis Charts

General Guidelines

Innova System introduces a new system interconnect with a star distribution for all cables from
the technical area. Cable group 1 for Exam room and cable group 2 for control room. The cable
group shall be put in place during the same action. The cables are routed in the same duct.

The HV cables could be pulled separately.
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17  Cable Channeling
17.1  General

High voltage and power cables must be separated from other cables. Use a separate trough in
the duct system, or use a separate conduit. Minimize cable length between the line disconnect
and the System Cabinet power unit to reduce voltage regulation problems and wiring costs.

For information about the cables supplied with your system, please refer to Physical Runs.

Raceways or cables trays containing electric conductors shall not contain any pipe, tube or equal
for steam, water, air, gas, drainage or any service other than electrical

17.2  Conduit

Separate conduits must be used for power and signal wires. These wires must be kept separated
from each other.

Using conduit imposes some important considerations when used with this system. Of primary
concern, the majority of cables used are pre–terminated. Pre–termination greatly simplifies
interconnection but makes cable–pulling difficult because of the added dimensions of the
connectors.

Conduit must be large enough to pass the cable and connector through with all other cables already
in the conduit. Also, the size of conduit chosen must allow for future growth. There is the possibility
of additional cables being added later as the system is developed and options are added.

The use of conduit is recommended for cables running overhead between rooms, especially when
a diagonal run provides the shortest cable path

17.3  Electrical Ducts

It’s important that electrical ducts have separate compartments for power and signal wires. These
wires must be kept separated from each other for proper system operation.

Electrical ducts have advantages, when used with a single room or two adjacent rooms. Electrical
ducts combine cabling in a neat and functional appearance, with accessibility and room for
expansion.

NOTE: Medrad AVANTA, IVUS and Mac-lab cables exit behind the table in the patient room.

It is the responsibility of the site planner to provide the appropriate solution to the table
exit (e.g gas box, Clab II, Tram module, connection interface box)
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NOTE: MEDRAD Avanta Table mount: A 76.2 mm (3 in) and max 25 m (984 in) length conduit
between technical room and patient room shall be prepared below the floor for the three
injector cables. It is recommended to use the MEDRAD Avanta floor mounting bracket
to cover the duct hole in the patient room if there is no gases box.

Floor mount installation can be accomplished one of two ways:

• Connectors mounted in trough under mounting bracket (Figure 1)
• Connectors mounted above mounting bracket (Figure 2)

Illustration 6-17:  MEDRAD Avanta floor mounting methods

For further MEDRAD Avanta floor mounting, see the Installation guide MEDRAD
Avanta Floor Mounting Bracket.
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Illustration 6-18:  Floor ducts and outlets
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18  Physical Runs

NOTICE
All lengths of cable are:

• in useable meter when you look at group level, or
• in meters (connector to connector) when you look at the cable level.

Suspension are always pre–cabled with 36 meter cables of connector to connector Monitor options
includes their 24 meters length for cabling

In case 24 m required, they have to be added in the order and replaced on site.

For a description of how to use the following 5 cable group schematics, see below:

Illustration 6-19:  Description of cable group diagrams

Cable length data is as follows:

• Cable Length = the total cable length, connector to connector (example above is 24 meters).
• X + Y = used length for connection within system (example above is 5 meters).
• Cable Length - (X + Y) = available length for conduit run (example above is 19 meters).
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Illustration 6-20:  CABLE GROUP 1 – FROM TECHNICAL AREA TO EXAM ROOM
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Illustration 6-21:  CABLE GROUP 2– FROM TECHNICAL AREA TO CONTROL ROOM
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Illustration 6-22:  CABLE GROUP 3 - FROM TECHNICAL AREA TO TECHNICAL AREA
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Illustration 6-23:  CABLE GROUP 4 - FROM TECHNICAL AREA TO EXAM AREA
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Illustration 6-24:  CABLE GROUP 5 - FROM TECHNICAL AREA TO EXAM AREA
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Chapter 7  Additional Planning Aids
1  Shipping Information
1.1  Product Shipping Information

Refer to Table 7-1. To obtain shipping information for components not specified in Table 7-1, refer
to the appropriate component Pre-Installation Manual listed in Chapter 2, System Compatibility.

Table 7-1:  

PRODUCT OR COMPONENT
DIMENSIONS MILLIMETERS (INCHES) WEIGHT

POUNDS (KILO‐
GRAMS)

METHOD OF SHIP‐
MENTHeight Length Depth

Innova LC Positioner 1950 (77) 2790 (110) 1160 (45.5) 2,340 (1060) Shipping Dolly. See Il‐
lustration 7-1

2300 (90.5) 2900 (114) 1380 (54.5) 2,645 (1200) Air shipment. See Il‐
lustration 7-2

Innova LP4 Positioner (on longer dolly) 2135 (84) 2954 (116.3) 1590 (62.5) 2700 (1225) Shipping Dolly. See Il‐
lustration 7-3

Innova LP4 Positioner (on shorter dolly) 2135 (84) 2790 (109.8) 1590 (62.5) 2700 (1225) Shipping Dolly. See Il‐
lustration 7-4

C1 Frontal Cabinet 1800 (70.8) 900 (35.4) 650 (25.6) 1146 (520)
On pallet. See Illustra‐
tion 7-6C1 lateral Cabinet 1800 (70.8) 900 (35.4) 650 (25.6) 1003 (455)

C2 Cabinet 1800 (70.8) 900 (35.4) 650 (25.6) 904 (410)

Omega Table Base Assembly 1240 (49) 960 (38) 2140 (84.2) 1,290 (585) On pallet See Illustra‐
tion 7-7

Omega Table Top Assembly 220 (9) 3470 (137) 840 (33) 155 (70) On pallet See Illustra‐
tion 7-7

Power Distribution Box (PDB) CE 2040 (80.3) 940 (37) 720 (28.3) 525 (238) See Illustration 7-8

Power Distribution Box (PDB) UL 762 (30) 2438 (96) 1067 (42) 1206 (548) See Illustration 7-9

DL User parts 1040 (41) 860 (33.9) 680 (26.8) 220 (100) On pallet

Videostation VCR 290 (11.5) 540 (21.3) 410 (16.2) 210 (95) On pallet

X-Ray tube housing 960 (37.7) 770 (30.3) 710 (28) 250 (113) On pallet

Chiller 1350 (53) 870 (34.8) 1040 (41) 670 (304) On pallet

Cables     On pallet

Monitor susp. bridge 640 (25.2) 980 (38.6) 3060 (120.5) 445 (210) On pallet

Monitor susp. rails 380 (15) 300 (12) 5960 (235) 355 (160) On pallet

UL Fluoro UPS cabinet (*) 2100 (82.7) 890 (35) 1000 (39.4) 1235 (561) On pallet

CE Fluoro UPS cabinet (*) 1750 (68.9) 890 (35) 1000 (39.4) 1287 (585) On pallet

Cabinets 3kVA UPS 570 (22.4) 320 (12.6) 485 (19.1) (82.7) 37.5  

(*) Estimated values
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1.2  Detail of Innova Shipping Information
1.2.1  Innova LC Positioner Gantry On Shipping Dolly

Illustration 7-1:  
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1.2.2  Innova LC Positioner Air Shipment
Illustration 7-2:  
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1.2.3  Innova LP4 Positioner Gantry On Shipping Dolly (Longer and shorter dollies)
Illustration 7-3:  On Longer type dolly

NOTE: The dimensions above are for shipping. When the LP4 and dolly are in rolling
configuration for hospital access, the dimensions are Height : 2001 mm (78.8 in) and
width : 1040 mm (41 in)
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Illustration 7-4:  On shorter type dolly
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1.2.4  Innova LP4 Positioner Stationary Rails Packaging
Illustration 7-5:  
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1.2.5  Innova C1 Frontal, C1 Lateral, and C2 LC/LP Cabinets
Illustration 7-6:  C1 and C2 Cabinets on pallets

The shipping weight is of about 36.7 kg (81 lbs) per dolly.

NOTE: Please use appropriate transportation and lifting means when handling the system
cabinets. Professional handling is required.
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1.2.6  Omega Shipment
Illustration 7-7:  
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1.2.7  Power Distribution Box (PDB) CE
Illustration 7-8:  

1.2.8  Power Distribution Box (PDB) UL
Illustration 7-9:  
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1.2.9  Other Elements Package

NOTE: All OEM parts are shipped inside there original boxes group as needed on pallets.

Illustration 7-10:  
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2  Tools and Test Equipment
Refer to Table 7-2. To obtain a list of tools and test equipment for components not specified in
Table 7-2, refer to the appropriate component Pre-Installation Manual listed in Chapter 2, System
Compatibility.

Table 7-2:  

PRODUCT OR COMPO‐
NENT

TOOL OR TEST EQUIP‐
MENT

USED FOR SOURCE RECEIVED (DATE)

Innova LC Positioner Service Engineer's Tool
Case

General Use  

Level, Protractor Type Positioner Checks  

Plumb Line included in
46-216640G1

Positioner Checks  

Torque Wrench 2 to 20
daN.m (15 ft. lbs. to 150
ft. lbs.)

Positioner Checks  

1/2 inch Ratchet Wrench
(2)

Raise and Lower Posi‐
tioner shipping dolly

 

Wrench, Spanner
(46-176584P1)

High Voltage Cable In‐
stallation

 

Laptop Computer (MS-
DOS Windows)

Positioner Configura-tion
and Calibration

 

Innova LP4 Positioner Ladders Installation  

LP4 Toolcase (shipped
with LP4)

Installation  

5-axis Laser Alignment
tool (shipped with PIM kit)

Installation  

Status Display Same as for Innova LC (Service Engineer's Tool Case)

Omega Table Same as for Innova LC (Service Engineer's Tool Case)

   

   

   

C2 LC/LP cabinet Same as for Innova LC (Service Engineer's Tool Case)

   

   

X-Ray Head Same as for Innova LC (Service Engineer's Tool Case)

   

   

C1 Cabinet Same as for Innova LC (Service Engineer's Tool Case)

   

   

Same as for Innova LC (Service Engineer's Tool Case)
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PRODUCT OR COMPO‐
NENT

TOOL OR TEST EQUIP‐
MENT

USED FOR SOURCE RECEIVED (DATE)

Ethernet adaptation kit for
laptop 2128794

General use (to be or‐
dered before delivery of
system)

 



DL User parts  
   

   

Monitor Suspension Ladders Installation  

XT Lifting Tool (x2)
46-156940G2

Installation  

Chiller Phillips/Flathead screwdriver. Open chiller. Install wiring and hoses.
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3  Route Survey
3.1  Step One — Sketch

Start preparing Route Survey by sketching a floor plan of the hospital or clinic which will receive
the equipment. Include all areas on the delivery route from outside the building to destination. See
Illustration 7-11.

Reference Numbers: Numbers in circles refer to Route Survey data. The Route Survey is a form
on which site data are listed (see Section 3.2).

Illustration 7-11:  

3.2  Step Two — Survey

Data concerning the intended delivery route are recorded on the Route Survey in the following
pages. Record all loading capacities, corridor widths, door openings, turning radii, flooring
materials, elevator sizes, obstructions and so on.

3.3  Step Three — Check

Verify equipment can be transported via the route specified in Section 3.1. Compare Route Survey
compiled in Section 3.2 to equipment specifications in this and other applicable pre–installation
directions.
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Table 7-3:  

Route Survey

Ref. no. Area: loading dock, doorway, hallway, turn, elevator, ob‐
struction, etc.

Limitations: loading capacity, height, width, depth flooring
material, radius, etc.
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4  European Process Order Select
Several components like cables, stationary rails, etc. are length selectable. This selection should
reflect the particularities encountered by an Installation Specialist on Site.

All cable and component selections must be sent at least 6 weeks before RSDD to your PMC. The
selection tool is available on the website: http://gein.euro.med.ge.com/european_installations/
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5  Pre-Installation Checklist

GE Healthcare Site Readiness Checklist

GEHC Global Order # : Customer:

GEHC On-site Representative : MI Supplier:

Name of customer reviewed with : Lead Installer:

GEHC PMI : Phone Number:

Target Site Prep Completion Date: Helper:

The customer is responsible for proper site preparation and site readiness regardless of any GEHC inspections/assessments.

For MR Magnet Delivery: Ensure cryogen vents, power for the cooling system and exhaust fan system are installed and operational (0.7T, 1.5T
& 3T) and chilled water supply is available 24x7 that meets system cooling equipment requirements.

Inspection Date:  

Item # GEHC Minimum Requirements
Storage:
Is item
ready?

Predict (Pre-ship) Verify (Deliv‐
ery):

Is item
ready?

Validate
(Mech In‐

stall):

Is item
ready?

Comments

If "N", please enter in com‐
ments or action plan

Is this
item

ready?

Will
item be
ready?

1

Equipment installation drawings must
match actual room size and must meet
clearance requirements. Deviations that
meet installation requirements may be
red-lined, if red-lining is allowed by local
code. Seismic requirements are identified
on construction drawings.

X     

 

2

Delivery route to installation or storage
area meets requirements and has been
discussed and scheduled with the custom‐
er. Ensure floor protection is discussed,
requirements identified, and will be avail‐
able at time of delivery and installation.

    X

 

3

Rooms that will contain equipment, includ‐
ing storage areas, are dust free. Room
security to prevent unauthorized access
and theft has been discussed with cus‐
tomer. The customer is aware of these
security issues, implications and respon‐
sibility.

     

 

4

In room HVAC ductwork and units (in
room) must be mechanically installed and
dust free. Installation rooms appear to
meet environmental conditions (see Fur‐
ther Definitions) and observed issues
have been communicated to the custom‐
er. If being stored, storage area must meet
PIM storage criteria.

     

 

5
Ceiling grid is installed, Unistrut is located
per the installation drawings, and perma‐
nent lighting is installed and operational.

X     
 

6

Floor is clean and prepared for final floor
covering. Customer has verified floor lev‐
eling meets the equipment installation
drawings and PIM specs and no visible
defects are observed. Gantry and table
baseplate are installed prior to delivery (if
applicable)

X     
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7
Access to a working phone at the facility
for emergency use, including MR magnet
delivery.

X     
 

8

All walls primed (final coat not needed on
Day 1), and counter tops that will support
equipment must be installed. No dust-pro‐
ducing cabinetry work in installation areas.

X     
 

9

Mechanical supplier has been provided
with a set of equipment installation draw‐
ings for reference. For California, permit‐
ted construction drawings or PMI-speci‐
fied installation drawings are required.

X X X X  
 

10

Conduit/electrical cable ducting/dividers/
access flooring installed, with the excep‐
tion of surface-mounted floor ducting. Wir‐
ing to the main disconnect panel is
installed and compliant with equipment in‐
stallation drawings or pre-installation man‐
ual.

X X X X  

 
Issued Date: 7/9/07 Rev 11 GEHC Only: COE # (888) 799.7266 Option 5 (PMI Support)
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Chapter 8  IP Addressing Process
1  IP Addressing Process

To obtain an IP address, contact the following for your pole:

• GEMSAM:
Contact: OnLine Center–Americas, Network Products and Services (NP&S)
Telephone: 1–800–321–7937
NOTE: Press [1] for the Online Center. Follow the phone tree instructions to select X–Ray

modality. When prompted, select the option for obtaining an IP address.
• GEMSE:

Use the new mail form called INSFORM.xls or INSFORM.txt for obtaining an IP Address.
If you have questions or need clarification regarding the use of this form, do not hesitate to ask
the Operation support OnLine.
Contact: OnLine Center–Europe
Telephone: +33 (0)1 30 83 13 00
FAX: +33 (0)1 30 70 99 70
NOTE: The INSITE FORM is on the formatted sheet (.xls) or text sheet (.txt) that can be

found on the Sevice CD–Rom.
• GEMSA:

Contact: OnLine Center–Asia
Network Products and Services (NP&S)
Telephone: (81) 426 56 0033
FAX: (81) 426 56 0053
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Chapter 9  Seismic Calculations
1  Overview

Seismic requirements are determined and specified by the hospital architect of record and may
require approval by the specific state or country agency.

Seismic attachment hardware shown on seismic calculations may differ from harware supplied
with system. Any additional hardware that is required will be the responsibility of the institution
and/or their contractor. Contact your Installation Specialist with any related questions.

Seismic calculations included in this chapter are per California Building Code.
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2  Calculations
Seismic calculations are included for the following:

• C1 Frontal Cabinet, Section 2.1
• C1 Lateral Cabinet, Section 2.2
• C2 LC/LP Cabinet, Section 2.3
• Coolix 4000 Chiller, Section 2.4
• Thermocon Detector Chiller, Section 2.5
• Fluoro UPS CE Cabinet, Section 2.6
• Fluoro UPS UL Cabinet, Section 2.7
• 3 kVA Cabinet UPS - model 9125, Section 2.8
• 3 kVA Cabinet UPS - model 9130, Section 2.9
• LC Positioner, Section 2.10
• LP4 Positioner, Section 2.11
• Power Distribution Box (PDB - CE), Section 2.12
• Power Distribution Box (PDB - UL), Section 2.13
• Omega IV Table, Section 2.14
• Omega V Long Table with Baseplate, Section 2.15
• Omega V Long Table, Section 2.16
• Overhead Flat Panel Suspension – Ceiling mounted, Section 2.17
• 8 Monitor Flat panel Suspension – Ceiling mounted, Section 2.18
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2.1  C1 Frontal Cabinet
Illustration 9-1:  C1 frontal cabinet - Slab on grade / Upper floor
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2.2  C1 Lateral Cabinet
Illustration 9-2:  C1 Lateral cabinet - Slab on Grade / Upper Floor
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2.3  C2 LC/LP Cabinet
Illustration 9-3:  C2 LP/LC cabinet - Slab on floor / Upper floor
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2.4  Coolix 4000 Chiller
Illustration 9-4:  Coolix 4000 chiller - Slab on grade
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Illustration 9-5:  Coolix 4000 chiller - Upper floor
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2.5  Thermocon Detector Chiller
Illustration 9-6:  Thermocon Detector Chiller - Slab on grade
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Illustration 9-7:  Thermocon Detector Chiller - Upper floor
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2.6  Fluoro UPS CE Cabinet
Illustration 9-8:  Fluoro UPS CE cabinet - Slab on grade
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Illustration 9-9:  Fluoro UPS CE cabinet - Upper floor
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2.7  Fluoro UPS UL Cabinet
Illustration 9-10:  Fluoro UPS UL cabinet - Slab on grade
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Illustration 9-11:  Fluoro UPS UL cabinet - Upper floor
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2.8  3 kVA Cabinet UPS - model 9125
Illustration 9-12:  3 kVA Cabinet UPS (model 9125) - Slab on grade
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Illustration 9-13:  3 kVA Cabinet UPS (model 9125) - Upper Floor
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2.9  3 kVA Cabinet UPS - model 9130
Illustration 9-14:  3 kVA Cabinet UPS (model 9130) - Slab on grade
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Illustration 9-15:  3 kVA Cabinet UPS (model 9130) - Elevated Floor
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2.10  LC Positioner
Illustration 9-16:  LC Positioner - Slab on grade 1/2
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Illustration 9-17:  LC Positioner - Slab on grade 2/2
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Illustration 9-18:  LC Positioner - Upper floor - 1/2
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Illustration 9-19:  LC Positioner - Upper floor 2/2
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2.11  LP4 Positioner
Illustration 9-20:  LP4 Positioner 1/2
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Illustration 9-21:  LP4 Positioner 2/2
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2.12  Main Disconnect Panel (PDB - CE)
Illustration 9-22:  Main Disconnect Panel (PDB - CE) - Slab on grade
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Illustration 9-23:  Main Disconnect Panel (PDB - CE) - Upper floor
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2.13  Main Disconnect Panel (PDB - UL)
Illustration 9-24:  Main Disconnect Panel (PDB - UL) - Slab on grade
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Illustration 9-25:  Main Disconnect Panel (PDB - UL) - Upper floor
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2.14  Omega IV Table
Illustration 9-26:  Omega IV Table - Slab on grade 1/2
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Illustration 9-27:  Omega IV Table - Slab on grade 2/2
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Illustration 9-28:  Omega IV Table - Upper floor 1/2
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Illustration 9-29:  Omega IV Table - Upper floor 2/2
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2.15  Omega V Long Table with Baseplate
Illustration 9-30:  Omega V Long table w/baseplate - Slab on grade 1/2
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Illustration 9-31:  Omega V Long table w/baseplate - Slab on grade 2/2
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Illustration 9-32:  Omega V Long table w/baseplate - Upper floor 1/2
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Illustration 9-33:  Omega V Long table w/baseplate - Upper floor 2/2
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2.16  Omega V Long Table
Illustration 9-34:  Omega V long table - Slab on grade 1/2
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Illustration 9-35:  Omega V Long table - Slab on grade 2/2
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Illustration 9-36:  Omega V Long table - Upper floor 1/2
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Illustration 9-37:  Omega V Long table - Upper floor 2/2
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2.17  Overhead Flat Panel Suspension – Ceiling mounted
Illustration 9-38:  Overhead Flat Panel Suspension 1/2
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Illustration 9-39:  Overhead Flat panel suspension - 2/2
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2.18  8 Monitor Flat panel Suspension - Ceiling Mounted
Illustration 9-40:  8 Monitor Flat panel Suspension - ceiling mounted 1/2
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Illustration 9-41:  8 Monitor Flat panel Suspension - ceiling mounted 2/2
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