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Information and Support
The purpose of this Installation Data Package (IDP) is to aid Customers, Architects and Engineers in their understanding
of BrainLAB equipment requirements and important facility design issues
BrainLAB/Customer Sales Contract specifies:
•
•
•
•
•

Who shall provide final installation and grouting of Base Frame?
Who shall provide and install the laser positioning lights.
Who shall provide final utility (electrical and plumbing) connections to the equipment?
Where is the utilities' interface point?
Which party is responsible for the equipment rigging?

Equipment Standard Configuration & Options
To simplify the design process, we suggest that the Architect and Customer determine, as early as possible, all optional
rd
equipment configurations ordered or planned for the future. Any BrainLAB provided 3 party vendor items or services
should also be discussed. Below is a summary of the most common options, configurations and services ordered:

Novalis Shaped Beam SurgeryTM System
Linac:

Clinac 600N/Novalis Dose Delivery System (DDS)
Photon Energy
6 МV
Patient Couch
Exact

Micro Multi Leaf Collimator:

m3

Information System Software Modules:

Varis/ARIA

Laser Positioning Lights
CCTV System
Two Way Patient Intercom System

Optional Items
Power Conditioner

[ yes / no ]

Uninterrupted Power Linac Supply

[ yes / no ]

Water Cooling System

[ yes / no ]

IDP Distribution
All participants in the process of designing a Novalis facility should be generally familiar with the entire IDP.
As the central project manager, the Architect should control the distribution of all IDP materials. Below is an outline of the
drawings in this section to which various parties should pay attention on a typical project:
•
Physicist – Pages 1.16 and 1.22
•
Architect – this entire section
•
Electrical Engineer – Pages 1.22, 1.26 or 1.27, 1.28, 1.31, 1.32, 1.33, 1.34, 1.35, 1.36, 1.37 and the BrainLAB
supplied Component Information Table
•
Mechanical Engineer – Pages 1.22, 1.33, 1.38 and the BrainLAB supplied Component Information Table
•
Structural Engineer – Pages 1.22, 1.23, 1.28, 1.33 and the BrainLAB supplied Component Information Table
•
Contractor – To ensure that accurate, project-specific information is used for construction, the contractor should
obtain all information from the Architect’s construction documents.
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Typical Duties of the Parties
To help assure a trouble-free project, good communications between the Customer, Architect and Contractor, and a clear
agreement with the assignment of responsibilities involved in the construction or remodeling of the Novalis room, we
suggest inclusion of the following material in the appropriate sections of the Architectural Specification. Refer to the
BrainLAB Terms and Conditions of Sale and the Customer Purchase Order for a complete description of project-specific
responsibilities.
The customer shall:
•
•
•
•
•
•
•

Provide As-Built Documentation (existing facility).
Provide seismic testing for all supportive anchoring.
Provide supervision and temporary services and facilities.
Verify that the BrainLAB Pre-Installation Checklist is completed.
Provide equipment and material storage during construction.
Provide Punch-List resolution and Warranty follow- up.
Provide unloading space for forklift or crane and truck.

The Architect shall:
•
•
•
•
•
•

Work with the Hospital project manager and IS department on placement of the equipment
Provide complete Architectural & Engineering Construction Documents for review.
Provide Construction Documents.
Provide Construction Regulatory Agency approval.
Monitor conformance of the construction to the Construction Documents.
Provide As-built documentation.

The Contractor shall:
•
•
•
•
•
•
•
•
•
•
•
•
•

Provide structural alterations as required
Provide casework, cabinetry, doors or other millwork
Provide shielding and shielded door.
Provide mechanical/electrical systems as required for room occupancy, including plumbing, fire protection systems,
HVAC, lighting and power distribution
Provide and connect mechanical and electrical utilities, as required for the Novalis DDS operation, to an interface
point
Provide monitoring systems including radiation detection, as selected by Customer
Request Base frame shipment.
Provide periodic and final cleanup.
Provide clear rigging route from the drop-off point to the room
Remove Novalis shipping crates.
Pull Novalis interconnect cables.
Provide and pull network cables, where required.
Maintain treatment room and control equipment area in a dust-free and vandal-proof condition during Novalis DDS
assembly and run-up.

BrainLAB shall:
•
•
•
•
•

Provide Novalis equipment.
Provide planning assistance.
Provide construction document review.
Provide periodic on-site inspection of work by others.
Provide assembly and run-up.
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Regulatory Requirements
•
•

•

•

The Customer is responsible for obtaining all permits and for meeting all requirements relating to applicable state and
local codes, registrations, regulations and ordinances affecting the BrainLAB equipment.
The radiation control regulations in several regions prohibit BrainLAB from delivering equipment until the Customer
can provide evidence of meeting certain requirements. BrainLAB is often required to verify that Customers located in
these regions have either licensed or registered their equipment and/or registered their facility before a machine can
be delivered, installed, or released for clinical use. Customers should obtain their license or file their registration in a
timely manner to avoid delivery and installation delays which can occur if these requirements have not been met.
BrainLAB must also verify that Customers located in certain regions have had their facility plan review approved by
the regional radiation control agency before the delivery of equipment can be authorized. Customers are encouraged
to submit their plan review to the appropriate agency early enough for BrainLAB to verify compliance with these
requirements well in advance of a scheduled delivery date.
Questions about regulatory requirements should be directed to your regional radiation control agency. Documentary
evidence of compliance with the above requirements should be provided to the BrainLAB Project Coordinator. In
accordance with Occupational Safety and Health Administration (OSHA) regulations, BrainLAB provides a Material
Safety Data Sheet (MSDS) packet which identifies hazardous substances used in these machines. If you require an
advance copy of the MSDS packet for your machine, please contact your regional Sales Manager.

Installation Data Package
IDP Notes

1.02.1

This page is intentionally left blank.

Information and Support
The purpose of this Installation Data Package (IDP) is to aid Customers, Architects and Engineers in their understanding
of BrainLAB equipment requirements and important facility design issues.
For more information, contact your regional Project Site Coordinator or BrainLAB at:
BrainLAB AG
Kapellenstrasse 12
85622 Feldkirchen
GERMANY
T +49.89.991568 0
F +49.89.991568 33

Digital IDP
Available from the BrainLAB Web Page are AutoCAD .DWG files for all sections of the IDP. These IBM-PC-compatible
files contain the Printed IDP details that are most useful for incorporation into the Architect's contract documents. A
Printed Installation Data Package or Digital Installation Data Package is required to use the Digital Drawing files.
Each detail, as designated by a letter in the lower left corner, is saved in a separate file for easy insertion into the
Architect's documents. A AutoCAD file name can be found in the lower right corner of each detail. These files are provided
by BrainLAB to simplify the design and drafting process and must be modified by the Architect and Engineers to satisfy all
site-specific conditions and regional regulations.

Keynotes
The drawings in the following section utilize keynotes to describe all non-graphic information. To simplify their use, these
keynotes have been organized into the following general categories
General Keynotes
10 General Notes
Layout Notes
20 General Layout Notes
21 Equipment Layout / Clearances
22 Rigging
23 Dimension Descriptions
24 Installation Notes
Finish Notes
30 Finishes
31 Control Equipment Casework
32 Room Storage Casework
Structural/Anchorage Notes
40 Base Frame Installation / Anchorage
41 Component Anchorage Brackets
42 Laser Positioning Light Mounting
Mechanical Notes
50 General Mechanical Notes
51 Plumbing
52 Coolant System
53 Ventilation
54 Compressed Air System
55 Fire Protection
Electrical Notes
60 General Electrical Specifications
61 Laser Positioning Lights
62 Room Lighting
63 Safety Device Systems
64 Cable Access Runs
65 Pull / Junction Boxes
66 Circuit Breakers / UVRs
67 Communications
68 Misc Electrical Components
69 Power Receptacles / Switches
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Shielding Notes
70 Radiation Shielding
71 Other Shielding
Room Description Notes
80 Room Labels / Descriptions

Component Dimensions, Weights and Other Information
Information regarding BrainLAB-supplied components, such as weights, dimensions, wattage and decibel output levels,
is located on the BrainLAB-Supplied Component Information Table at the end of this section.

Project Site Coordination
The BrainLAB Project Site Coordination provides the documents and services listed below:
Standard and Supplemental Data
Installation Data Package (IDP) - This package contains equipment and facility information required by the Customer, as
well as the Customer's Architect, Engineers and Contractor. The IDP outlines the facility requirements to insure the quick
and efficient installation of BrainLAB equipment. All information provided in the IDP shall be processed by the Customer's
Design Professionals for local regulatory agency and site-specific facility requirements. This information must then be
incorporated into the Construction Documents. Novalis does not require modification to suit specific sites and all facility
requirements are defined in the IDP, BrainLAB does not provide shop drawings.
Supplemental Information - There are supplemental documents available from BrainLAB on request. Typical documents
available include
• AutoCAD drawing files
• Sample Seismic Calculations – These studies analyze the forces acting on the equipment's base frame connection to
the floor
• Specialized shielding documents
• Third Party specification documents
Site Specific Support
All site-specific documents are provided to aid the Customer during the facility design and construction document
preparation processes. These documents are intended to supplement the IDP with site-specific recommendations only.
They do not provide additional engineering information and are not construction documents. All information provided in the
IDP shall be processed by the Customer's Design Professionals for local regulatory agency and site-specific facility
requirements. This information must then be incorporated into the Construction Documents. Since Novalis does not
require modification to suit specific sites and all facility requirements are defined in the IDP, BrainLAB does not provide
shop drawings.
Preliminary Department Plan Review – The Project Site Coordination Department will require a preliminary plan of the
proposed department. Upon receiving the plan, comments on the following are provided:
Circulation paths, rig paths, special relationships, control area size and configuration, accelerator room size and
configuration.
Proposal Drawing - This drawing shows the equipment in the proposed room in both plan and cross-section. A shielding
analysis of the equipment room with the proposed equipment is included on request and on additional cost. It also
includes recommendations for a schematic console layout, cabinets, sinks and support equipment as well as references to
the appropriate sections of the IDP for these items. Where there are required site-specific variances to the information in
the IDP (usually on existing facilities), additional information may be shown on this drawing. The Project Site Coordination
Department requires a dimensioned floor plan (or an extracted DWG or DXF AutoCAD file of the specific area) room
section, existing or proposed shielding layout and existing utility information.
Site Visit - In special circumstances, a Project Site Coordinator or other BrainLAB representative will visit the site to
review the facility or to consult with the Customer, Architect, and Engineers.
Construction Document Review - The Review of the Customer's construction documentation is usually Project Site
Coordination Department's final contact with the project. In this review the architectural and engineering documents are
checked to determine that the required additions or modifications to the facility are appropriate for BrainLAB equipment.
BrainLAB checks only for those items that affect the operation of our equipment. BrainLAB does not check for compliance
with various regulatory agency requirements. The review is made to the extent that the submitted plans allow. This does
not include verification of the adequacy of radiation shielding, which must be approved by the facility's Physicist of Record.
The review does not constitute nor imply approval of either the architectural or engineering documents. BrainLAB
expressly denies any responsibility for the accuracy or adequacy of the construction documents prepared by the
Customer's design consultants!
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Project Site Coordination
A Project Site Coordinator inspects the on-site conditions and construction preparations. The Coordinator also supervises
critical construction phases, such as base frame installation and final connections, etc. Please contact your regional
Project Site Coordination department:
Radiotherapy International
rt.coordination@brainlab.com
Radiotherapy North America
us.rt.coordination@brainlab.com
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Anchorage Ceiling Bracket
A bolt with a looped head used to suspend the Couch during maintenance. Three are recommended for new construction
and are located over the Isocenter. Retrofitting eyebolts to existing concrete structures is not recommended.
Arc Therapy
A form of radiation therapy in which the radiation beam is continuously directed toward the isocenter as the Gantry of the
Novalis DDS is rotated in an arc.
Attenuation
The reduction of intensity upon passage of radiation through a medium caused by absorption and scattering.
Base Frame/Plate
BrainLAB-supplied assembly that anchors the Stand/Gantry and the Couch to the building structure.
Breakdown
The manner in which a Novalis DDS is disassembled for shipment. Three-piece breakdown leaves the Stand and Gantry
connected. A four-piece breakdown separates the Stand and Gantry, and is used to shorten the space required for
passage into the treatment room. The four-piece breakdown involves extra cost.
CCTV
A closed-circuit television is used for observing patients from the control console. The system can be color or black-andwhite and consists of one or two cameras and one or two monitors. Verify quantity of cameras required with regional
regulatory agencies. The primary camera will normally include an auto-focus and low-light level lens with power zoom. It
will be mounted on a bracket incorporating pan-tilt features. The control console must include remote controls for the
zoom and pan-tilt.
Circuit Breaker
A device designed to open the circuit automatically at a predetermined over current without damage to itself or the
protected device it serves.
Collimator
A movable, radiation-limiting device, located in the head of the Gantry, used to define the radiation field. Also small lead
conical beam shaping devices attached as an accessory to the Novalis DDS head with a bayonet mount.
Computerized Tomography (CT)
Technique for making computer-generated images of a predetermined plane section of a patient's body by rotating an xray tube around a patient.
Control Equipment Casework
Casework designed to accommodate Novalis DDS control equipment and workstations. The Control Equipment Casework
is located outside the treatment room. The control equipment is used for setting mechanical and treatment parameters.
Couch
The assembly used to support the patient during treatment or simulation. It can move vertically, longitudinally and
transversely to position the patient treatment field at Isocenter. The minimum travel radius must be free of obstructions. Its
maximum travel radius defines the maximum distance from isocenter throughout its travel range that the Couch can
operate.
Door Interlock
A switch that enables a fail-safe safety circuit linked to the Novalis DDS when the door to the room is closed. The door
must be closed before radiation treatment or simulation can proceed. If the door is opened during treatment or simulation,
the beam is turned off.
Emergency-Off Switch
A "mushroom" button used to disable the Novalis DDS. The switch must have a manual reset feature. Emergency-Off
switches are provided at equipment Stand, and Couch. Additional switches must be provided to disable the Novalis DDS
without entering the Primary Beam and in accordance with local regulations.
Experimental Access Conduit
The installation of an experimental access (physics) conduit between the interior of a Clinac or VariSource treatment room
and an accessible point outside the treatment room, may be requested by the Customer. It is used periodically with a
Water Phantom/Beam Scanner System in linac rooms. The conduit should be oriented as perpendicular to the isocenter
as possible.
Freight
Refers typically to the shipment of BrainLAB equipment, beginning with the pick-up at the factory and ending freight-onboard (FOB) at the facility. See also Rigging
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Gantry
Rotating part of the Stand/Gantry assembly. The Gantry of the Novalis DDS contains the accelerator guide and the m3.
Information System
VARiS or IMPAC
In-Room Monitor
Display that describes the status of the equipment setup and patient parameters. The staff uses this monitor in the
treatment room as they set up the patient. It is important to locate the monitor such that viewing the monitor during the
Setup process shall not distract the therapist from the patient. Selection between the Information System display and the
control display is by a T-Switch at the console. Consult with the Customer regarding monitor location preference.
Intercom
Two-way electronic communication device used to monitor the patient audibly in the treatment room from the control
console during treatment. The intercom is important for dialog between the therapist setting the patient up and the
radiation equipment operator, and to monitor the patient when the therapist is out of the treatment room. The intercom
should have duplexing and be voice-activated or continuous-on in the room and push-to-talk at the control console.
Isocenter
The point in three-dimensional space about which the Gantry, Collimator and Couch turntable rotate in common. This
point is the central reference for all calibrations and critical dimensions. It is a guide for positioning the Base Frame pit,
Lasers, Couch, Novalis DDS and the patient during treatment procedures.
Junction Box
A conduit body that is used to access and terminate conductors or house an electrical device. For purposes of linac
requirements, the manufacturer-supplied cables are pulled and housed in conduits terminated at Pull Boxes, while the
lighting control relays are housed in a junction box.
Laser Positioning Lights
Laser devices used to position the patient on the couch for treatment or simulation. Usually three lasers are used in the
treatment room. Their red light beams intersect at the isocenter. The side and an optional overhead laser throw both
vertical and horizontal beam planes that create a crosshair. The sagittal laser is located ahead of the Couch and at least
seven feet above the floor and throws only a vertical beam plane. Rigid installation of the lasers is critical. Green lasers,
as well as remote controlled lasers are available at extra cost.
Last Man Out
See Search/Evict.
Maze
A treatment room entrance hallway designed to reduce radiation levels, particularly neutrons, at the entrance door. The
length of and occupancy beyond the maze affects the amount of shielding required in and around the door.
Micro-Multileaf Collimator (m3 or mMLC)
System designed to define the silhouette of a beam of radiation.
Network
A system of interconnected computers. A computer network usually links two or more personal computers (Workstations)
to a centralized storage device (File Server). Networks provide users at different locations with the capability to share
software, information and peripheral devices, such as printers.
Occupancy
The purpose or activity for which a space is used with regard to an occupant's length of stay while radioactivity is present.
The values used for determining requirements in BrainLAB documents are: 0% for no occupancy within a 60 foot (18,3 m)
radius from the radiation source; 10% for exterior areas; 25% for service or circulation areas; 50% for treatment, exam
and waiting areas; 100% for control, office or areas of unknown occupancies.
Pendant
Hand-held remote control unit attached to the Couch that is used to position and adjust the Couch, Gantry and Collimator
for patient treatment. The Pendant also houses controls for room and Laser Positioning Lights. The Novalis DDS operates
with two pendants.
Photon Radiation
A Primary Beam of low (6MV) energy penetrating x-ray radiation generated by the Novalis DDS for treatment. The term
"Photon Radiation" also refers to the x-ray leakage radiation and scatter radiation that is either emitted from the Novalis
DDS or scattered from the shielding barriers, respectively.

1.12.2

Installation Data Package
Terminology

Physicist of Record
The physicist with the responsibility for assessing parameters and limits associated with the Novalis DDS. With regard to
facility shielding, the Physicist of Record is responsible for designing the treatment room radiation shield barriers and
confirming they meet applicable regulatory requirements. The facility design is based on regulatory requirements of the
regulatory body tasked with oversight of Radiation Producing Devices in the Region, and recommendations of the
National Council of Radiation Protection and Measurement (NCRP). Confirmation of the shielding adequacy is assessed
with a radiation survey performed by a qualified physicist, which may or may not be the Physicist of Record. The Physicist
of Record will correspond with the Region's Department of Health Services (or equivalent) regarding the design and
results of the radiation survey.
Power Panel
An assembly of circuit protection and control devices.
Primary Beam Radiation
The emission or propagation of photons or electrons along the main axis or direction of the generating equipment (see
Photon Radiation). The Novalis DDS generates an 8 degree primary radiation beam cone from a source in the Gantry
(measured one meter back from isocenter). Shielding for the primary beam must consider the 360-degree rotation of the
Gantry and should extend at least one-foot (30 cm) beyond the beam cone.
Pull Box
A conduit body that is used only to access conductors. The distinction is made to simplify the NEC or other regulatory
agency requirements for placement and construction of these structures. The Control Console, Base Frame, Generator,
and Computer Cabinet boxes are Pull Boxes, as no termination of conductors is made in them.
Radiation monitor/detector
Device that senses radiation and issues a warning when the radiation level exceeds the preset standards. Some
jurisdictions require them in accelerator rooms as a precautionary measure.
Radiosurgery
A method of treatment that uses a single, high dose of radiation to alter the tissue to cause necrosis or fibrosis. This
procedure uses Gantry, and sometimes Couch, movement during the treatment to minimize exposure to surrounding
tissue.
Radiotherapy
A method of treatment using multiple, small radiation doses to gradually shrink and kill malignant tumor cells.
Relay
Automatic electromagnetic or electromechanical device that responds to a small current by activating switches in an
electric circuit. Lasers and room lights are connected through relays to the switches in the Pendant and on the Couch.
Rigging
Positioning of the Base Frame and the Novalis DDS components into the treatment room. The Base Frame is rigged prior
to the rest of the equipment. A rigging company is usually hired by the Customer to off-load these items from the truck and
to move them through the facility into the treatment room. The Customer's architect and structural engineers must review
the entire rig route for adequate clearances and structural support. The work can include temporary demolition and
shoring. Final equipment positioning is part of the rigging contract. See also Freight, and Breakdown.
Safety and Monitoring Devices
Special equipment required to assure that the technical and service personnel are not exposed to radiation. These items
are Emergency-Off Switch, Radiation Monitor/Detector, and Warning Light. (See definitions.) Other monitoring equipment
is used to observe and position the patient during treatment. These items are CCTV, Intercom, Laser Positioning Lights.
(See definitions.)
Search / Evict
A procedure, usually involving some form of electro-mechanical interlock to the equipment, which provides added
assurance that only the patient is in the room during treatment. (Also called "Last man out" procedure.)
Secondary Radiation
The emission or propagation of neutrons and/or photons as a result of bouncing or reflecting in various directions. Its
sources are leakage from the equipment head and scatter from the room surfaces. (see Photon Radiation above).
Stand
Fixed part of the Stand/Gantry assembly containing the Klystron, power converters, cooling water heat exchanger,
microwave generator and other elements of the linear accelerator and similar components.
Start Button
An override connected to the Emergency-Off circuit and to a separate, interim power source, which allows interim power
to close the UVR circuit until the Novalis DDS power is available.
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Stereotaxis (n), Stereotactic (adj)
The principle of locating a point in three dimensional space, within the brain, with a high degree of accuracy, by using an
external reference coordinate system or plane.
T-Switch
A device used to switch the In-Room Monitor presentation between the Control Console display and the Information
System display.
Under Voltage Release (UVR)
Safety feature that trips the breaker when an under-voltage condition occurs.
Warning Light
A light (usually red) that indicates "beam-on" condition. A light for "ready" mode may be required also.
Water Phantom / Beam Scanner System.
A clear tank, part of a set of components, used to simulate a human body on the treatment couch to determine an
accurate radiation output and dose distributions of a linear accelerator. The water phantom, which measures up to 2'-0" x
2'-0" x 2'-0" (approx. 600 x 600 x 600mm), is used by the therapists and physicists. It needs to be filled with water before
use and the water needs to be siphoned off after use. Water supply, drain, and water-resistant storage space for the tank
should be provided within the treatment room.

1.12.4

Installation Data Package
Terminology

This page is intentionally left blank.

10 – General Notes
10.627
The Typical Site Preparation Process diagram is provided to assist the Customer in the early project planning stages. This
diagram can be labelled or modified to reflect a project's specific schedule.
10.629
The Customer is responsible for coordinating program requirements with the intended equipment users and the Architect.
The Customer should review with the Architect the specific equipment and options ordered as well as any future
considerations. All physics design, testing and acceptance coordination is the responsibility of the Customer.
10.630
The BrainLAB Sales Manager is the primary Customer contact during pre-sale activities.
10.631
BrainLAB provides Customer site preparation support from pre-sale to the start of construction. Proposal drawings, site
review, technical phone support and document review are services available to the Customer and the Customer's design
representatives.
10.632
The Installation Coordinator becomes the Customer's primary contact from the start of construction to the start of the
equipment installation. The Installation Coordinator's responsibilities include the coordination of equipment delivery and
installation, technical phone support, shipping notice distribution and verification of pre-installation checklist items.
10.633
The BrainLAB Customer Support representatives provide warranty and service support.
10.634
The Architect and Architectural Engineers provide design, documentation and construction administration services to the
Customer. The Architect should be the Customer's primary representative for the distribution of BrainLAB provided
information during the entire design and construction phases. The Architect should send periodic construction document
sets to the BrainLAB Project Coordinator for review prior to the construction bidding process.
10.635
The Building Contractor is the Customer's representative for construction services.
10.636
Submittals to the required Regulatory Agencies are the responsibility of the Customer. BrainLAB does not check
submitted documents for compliance with regional building codes or other regulatory requirements.
10.659
The Application Specialists provide on-site instruction (both basic and advanced) on BrainLAB products. Customized
capability offerings provide implementation and organizational assistance for new technology and system development.
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10 – General Notes
10.625
This schedule may not represent your actual installation. Duration and tasks can vary depending on current site
conditions, staffing and unforeseen circumstances. Please use the 'Typical Installation Schedule' as a guide only.
10.632
The Installation Coordinator becomes the Customer's primary contact from the start of construction to the start of the
equipment installation. The Installation Coordinator's responsibilities include the coordination of equipment delivery and
installation, technical phone support, shipping notice distribution and verification of pre-installation checklist items.
10.659
The Clinical Support Department Application Specialists provides on-site instruction (both basic and advanced) on
BrainLAB products. Customized capability offerings provide implementation and organizational assistance for new
technology and system development.

24 – Installation Notes
24.200
If no additional services were agreed upon in the final quote, BrainLAB will only accomplish the rig-in and set-up of the
Base Frame. Grouting of the Base Frame (by customer) is supervised by BrainLAB Project Site Coordinator.
24.201
The Base Frame is installed a minimum of 4 weeks prior to the Novalis DDS installation. It is permissible that it is installed
more than 4 weeks prior to the Novalis DDS installation, so long as that individual site's construction conditions meet the
base frame requirements.
24.210
Pre-requisite for beginning the Main Installation is that the BrainLAB Project Site Coordinator verifies during final on-site
inspection that all requirements of the Pre-Installation Checklist are fulfilled. The Customer is responsible for having the
building, utilities, lighting, ventilation, air conditioning, mounting facilities, all necessary radiation shielding, and access to
the room completed to rule out later interruptions of the installation process.

32 – Room Storage Casework
32.606
Network cabling, hubs and other hardware/software components to complete the WAN/LAN infrastructure are the
responsibility of the Customer.
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67 – Communications
67.178
A dedicated analog modem phone line is required at the location of the Novalis System Administrator Workstation.

80 – Room Labels / Descriptions
80.298
Novalis Information System Workstations may be located throughout the department and are linked via a network.
80.299
A secondary entrance is usually provided for use by staff and for ambulant patient access.
80.300
Treatment planning computer.
80.303
Janitor’s Closet.
80.305
The Staff Room is used by department staff for breaks and conferences. Typical room size is 150 ft.² (13.9 m²).
80.306
Several Offices are required in the department. Typical offices include a Physician's Office and a Physicist's Office.
Typical room size is 90 ft.² (8.4 m²).
80.309
The General Shop Area provides equipment, working area and storage space for patient restraint and other department
devices. Typical area size is 150 ft.² (13.9 m²).
80.310
General Storage areas should be provided at convenient locations.
80.312
The Chief Therapist's Office should be located close to the vaults and exam rooms. Typical room size is 120 ft.² (11.1
m²).
80.314
The staff toilet room is an area where staff can change and clean up. Typical room size is 80 ft² ( 7.4 m²).
80.315
The Physicist's Office should be located near the Treatment Planning and Equipment rooms. Typical room size is 120 ft.²
(11.1 m²).
80.318
The Library / Conference area can be used for meetings of physicians, staff, support groups, etc., and also houses
patient and family informative support literature. Typical room size is 150 ft.² (13.9 m²).
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80.319
The Novalis Information System Server should be located in an air conditioned server room or well ventilated central
location. Routine access to the Server is usually not required, except by authorized service personnel.
80.320
The Gurney Hold area is located near the staff so they can observe the inpatients on gurneys, shielded with a curtain,
away from the outpatients. Typical room size is 40 ft.² (3.7 m²).
80.322
The Family Consultation Room is where physicians may meet with patients and their family to discuss the patient's
treatment plan. Typical room size is 150 ft.² (13.9 m²)
80.323
The Treatment Planning room houses computer equipment used by the staff to determine treatment plans for each
patient. Typical room size is 120 ft.² (11.1 m²).
80.325
Sky lights may be used to improve the aesthetic working and treatment environment. Care should be taken to avoid
glare on computer monitors.
80.327
The Main Entrance is used by outpatients and their families.
80.328
A Drinking Fountain should be provided adjacent to the family waiting area.
80.330
The Linen area is located close to the exam suite, where soiled and clean bed linens and towels are held prior to
laundry/sterilization. Typical room size is 40 ft.² (3.7 m²)
80.332
The public and handicap toilets are located proximate to the shop and Dressing Room as some patients are nervous or
nauseous.
80.335
The Reception area is where patients register. Typical room size is 100 ft.² (9.2 m²).
80.336
The Family Waiting Area is a primary waiting area for patients, family and friends. It is comfortable, spacious, and
furnished with diversions.
80.337
A Dressing Room provides an area where patients dress and wait prior to treatment. Typical room size if 40 ft.² (3.7 m²).
80.338
Provide space for patient Files.
80.339
The Business Office houses the Facility Business Manager who is responsible for the effective operation of the Center.

1.15.2
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80.340
The Patient Dressing / Gowned Waiting area is where patients wait prior to treatment. The typical size of this area is 150
ft.² (13.9 m²).
80.342
The Control Equipment Area is located in close proximity to the treatment room and centrally to the subwait and exam
rooms. Typical area size is 100 ft.² (9.2 m²).
80.346
A Garden or Atrium may be used to improve the patient treatment environment. The location of atria within treatment
rooms requires the careful design of maze-like openings and must be reviewed by the Physicist of Record early in the
design phase. Consider how the light level can be modified by the therapist for the low light level conditions required in
the treatment room during patient set-up.
80.347
The Department Study shown on this drawing represents a typical installation only. This is not a construction document.
Space for electrical and mechanical equipment is not shown. Refer to the "Equipment Information" Section for specific
equipment facility requirements. Verify architectural design program requirements with the Customer.
80.348
The Novalis DDS is primarily used to treat cancer, vascular malformations, and functional disorders. It uses high energy
radiation to localize treatment on a tumor or other lesion. Since concrete is a very economical material for radiation
shielding, most designers use standard concrete as the primary shielding material. When there are specific design
criteria that limit the use of standard concrete, such as space limitations or regional economic consideration, other
materials may be used to supplement or replace it. These materials include high density concrete, modular concrete or
composite material blocks, lead, steel, polyethylene, paraffin and earth. As the use of any of these alternate materials
requires a careful consideration of all radiation components, barrier design must be reviewed by a qualified radiation
physicist early in the design phase. In order to keep the entry door thickness as small as possible and to simplify utility
access, most linac rooms have an entry maze corridor. This shields the door from direct exposure to the beam source.
With thorough attention to door shielding design, patient safety and utility access, rooms may be constructed without a
maze. A typical room size for the Novalis DDS is 825 ft.² (76.6 m²).
80.415
The Exam Rooms are used by the RTs and nursing staff to see patients for examination, consultation and treatment
procedures. Typical room size is 90 ft.² (8.4 m²).
80.586
Once treatment planning has been completed, the patient begins treatments in the treatment room. The treatment can
be completed in as little as 15-20 minutes. For some patients there is one treatment, however for others they may
receive repeat treatments for up to eight weeks. The treatment itself, actual beam-on time, remains the same each day.
The most time-consuming step in this process is the setup. Setup times vary for each patient and the complexity of their
treatment.
1. The Patient arrives and, if needed, changes into a hospital gown.
2. The Patient is brought into the room and the Therapist explains what will be happening during treatment.
3. The Patient is immobilized on the treatment couch and is accurately positioned according to the treatment plan.
4. The treatment starts. The Patient will hear the machine producing the radiation, but will not feel anything unusual and
can breath normally during the treatment.
5. Once the treatment is completed the Patient will leave the department.
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70 – Radiation Shielding
70.105
Treatment room shielding is required for the protection of therapists and others while the Novalis DDS has the beam on.
Novalis DDS shielding is provided by either poured-in-place concrete alone, lead/steel plates alone, or a prescribed
combination of both.
70.106
The amount and type of shielding on treatment room entrance doors have varying requirements based on the presence
and length of the maze. Generally, the Novalis DDS will require wood doors with a lead core and manual operation. Exact
Novalis DDS door shielding requirements are dependent on maze and shielding configuration. See typical minimum
suggested door shielding. As these doors do not have latching mechanisms, room air pressure must be positive relative to
the department. Typically, shielded doors must be "exempted" where fire code labeling is required.
70.121
To reduce radiation exposure outside room, air handling ducts should enter/exit the room through penetration(s) above
the maze door. The ducts should be placed as high as possible in order to minimize radiation exposure to occupied
space. The ducts should be designed to minimize the area of penetration through the wall. In most cases, duct shielding
will not be required, provided the duct design conforms to this criteria. Clear space should be left around the duct (outside
the treatment room) for shielding retrofit, in case the post installation radiation survey indicates a requirement.
Penetration, including ducts, directly into the treatment room should be avoided. For no-maze treatment rooms, duct
design and shielding must be addressed by the Physicist of Record.
70.153
Provide adequate radiation shielding (usually lead or steel with a 1" [25 mm] margin) behind all junction and pull boxes
recessed in concrete walls. Verify thickness and location with the Physicist of Record.
70.371
Steel or lead shielding at linac rooms may be embedded in or mounted on the inside surface of concrete walls and ceiling.
Additional structural reinforcement may be required.
70.372
Novalis DDS shielding calculations follow the general guidelines of NCRP Reports 49 and 51 and/or DIN 6847/2
(whichever is appropriate). The TVL of leakage x-rays have been modified based on the report of W.R. Nelson and P.D.
LaRiviere: "Primary and leakage Radiation Calculations at 6, 10 and 25 MeV", Health Physics, 38811 (1984). Copies are
available on request.
70.373
Except where specifically noted, radiation leakage in noncontrolled areas shall not exceed 2 mrem/week (0.02mSv/week),
assuming 100% occupancy beyond the shielding barriers (per NCRP Report 91 "Recommendations of Limits for Exposure
to Ionizing Radiation").
70.438
Most treatment rooms are entered through a maze. This hallway is designed to reduce radiation levels at the entrance
door. The length of the maze and the occupancy outside the entrance door affects the amount of shielding required in the
door. "Direct-shielded"- doors are available from several shielding manufacturers. The use of these doors must be
reviewed by the Physicist of Record early in the design process.
70.446
Supplement No. 11 (1972) and Supplement No. 17 (1983) of the "British Journal of Radiology" describes two different
conventions for referencing the quality of an x-ray radiotherapy beam. The convention presented in Supplement No. 11
has been adopted for this sheet.

70.515
BrainLAB will have no approval or other responsibility for any matter affecting or related to the adequacy of the radiation
protection walls and barriers or related safety devices. The radiation shielding must be approved by the Customer's
Physicist of Record and shall be the Customer's sole responsibility.
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71 – Other Shielding
71.108
For siting the Novalis DDS, and the associated video monitors, consideration should be taken of the proximity to Magnetic
Resonance Imaging (MRI) units or other magnetic field generating equipment. According to MRI manufacturers, linear
accelerators should be located outside of the 1 Gauss magnetic field line created by the MRI. A map of the magnetic field
emanating from the particular MRI unit can be obtained from the manufacturer of the MRI unit.

1.16.2
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10 – General Keynotes
10.124
The layouts shown on IDP drawings represent typical plans only. Clearance and wall thickness varies.

20 – General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

30 - Finishes
30.024
As with most computer components, the electronic components for this equipment are sensitive to localized static
electricity. Carpeting or other flooring adjacent to the equipment in the room or at the control equipment area should not
exceed a 2.0 kV rating at 20% relative humidity when measured as outlined by the methods in AATCC-134. Retrofit static
dissipative coatings are also available from various manufacturers. Carpet, while otherwise advantageous, can make
gurney movement difficult. Floor stains are common due to the use of dyes to mark reference points on patients. Many
facilities use carpet squares that can be replaced or cleaned and allow access to floor duct if used.
30.026
Exposed grid ceilings allow for access to the overhead laser and relay junction box without the use of access doors. Major
service at the equipment Stand is simplified where there are removable ceiling tiles. Coordinate the layout of ceiling tile to
insure that ceiling support system shall not interfere with overhead laser positioning light beam port.

32 – Room Storage Casework
32.114
Bulk and shelf storage are required for BrainLAB accessories and various materials used for treatment. The BrainLABsupplied Accessories include e.g. conical collimators, individual mask sets, head rings, target positioner, body tray and
head & neck localizer. Storage space in the treatment room should be planned to reduce travel required for patient set-up.
Accessory storage should be located on the entrance side of the Treatment Couch. Linen storage in the treatment room
and storage space for many patient positioning pads and devices is desirable.

40 – Base Frame Installation / Anchorage
40.130
This is the line of the Base Frame pit.

51 - Plumbing
51.014
A sink with running hot and cold water is highly recommended in linac rooms. Appropriate codes should be followed
regarding paddle or foot controls and type of faucet. Floor drains should not be located in the room to avoid possible
backup into the equipment floor recesses. Do not run water lines directly above the Novalis DDS components or control
console.

53 - Ventilation
53.507
To reduce radiation exposure outside room, air handling ducts should enter/exit the room through penetration(s) above
the maze door.
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61 – Laser Positioning Lights
61.111
Two wall laser positioning lights at isocenter height, a (optional) ceiling laser and the sagittal laser are powered by a
common circuit controlled by a button on the Control Console or Couch pendant, through a relay. Lasers are usually
distributed and installed by BrainLAB. The Customer is responsible for verification of laser types and mounting
configurations.

63 – Safety Device Systems
63.049
Provide beam-on warning lights in the treatment room, and over the door, or at eye level adjacent to the door outside the
treatment room. Colored (usually red) lights usually must be placed such that one is visible from any point in a linac room.
They are usually located adjacent to the emergency-off switches. They indicate beam-on condition and may be required to
blink when the beam is on. Verify local requirements with regional regulatory agencies.
63.640
Provide emergency-off switches in room (normally closed type, manual reset). In addition to the switches required as part
of the room, emergency-off devices are built into the Novalis DDS Stand and Couch. Adequate Switches must be
provided in linac rooms so that one need not pass through the primary beam to disable the Novalis DDS. Do not locate
emergency off switches in primary beam. Locate switches to avoid inadvertent contact, such as by gurneys or carts. Verify
all requirements with regional regulatory agencies.

67 - Communications
67.039
Two CCTV cameras are included in the delivery. The CCTV cameras are usually located approximately 15 degrees off
each side of the equipment's longitudinal axis. Consult with the Customer for desired location. Provide a power receptacle
and 3/4" (20 mm) signal conduit from the control equipment area to each camera. Do not locate cameras in the primary
beam path.
67.069
A two-way patient intercom system is included in the delivery. The in-room intercom is wall and/or ceiling mounted and
can be voice-activated or continuous-on. The intercom at the control equipment area is push-to-talk. Provide a 3/4" (20
mm) signal conduit from the control equipment area and power to the intercom. A non- interruptible power source may be
required by regulatory code.

69 - Power Receptacles / Switches
69.034
Provide a dimmer switch for set-up lights. This switch is used to adjust the illumination level of the set-up lights so that
they are dim enough for clear visibility of the lasers, but bright enough for safe movement through the room.
69.229
Door operator switches are required for Novalis installations with motorized doors. The in-room switch is typically located
near the inside of the door. The outer switch should be located near, and in control of, the control equipment area. Provide
electrical power for the door operator and coordinate the vault ceiling height at the door to clear the door operator
hardware. Verify details with the door manufacturer.

70 – Radiation Shielding
70.226
This is the secondary shielding.
70.437
This is the primary beam shielding.

1.21.2
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70.438
Most treatment rooms are entered through a maze. This hallway is designed to reduce radiation levels at the entrance
door. The length of the maze and the occupancy outside the entrance door affects the amount of shielding required in the
door. "Direct-shielded"- doors are available from several shielding manufacturers. The use of these doors must be
reviewed by the Physicist of Record early in the design process.
70.472
Provide a radiation shielded door.
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10 - General Notes
10.124
The layouts shown on IDP drawings represent typical plans only. Clearance and wall thickness varies.

20 - General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

21 - Equipment Layout / Clearances
21.012
The In-Room Monitor should be located where the operator can observe it without turning away from either the machine
or patient on the couch. The monitor provides information during patient setup and it is unsafe to turn away from the
patient while the machine is moving and the patient is on the couch. The In-Room Monitor may be mounted on a wall
(wall-bracket included) or on a shelf. Do not locate the In-Room Monitor in the primary beam path.
21.088
The recommended couch arc clearance allows complete rotation of the Couch at its maximum radius. Clearance that
allows complete rotation of the Couch at its minimum radius, but with some obstruction of the maximum radius is
acceptable, but must be reviewed by the Customer for specific clinical requirements. In specific situations, such as
dynamic stereotactic treatment, a larger area may be required. Generally, the inability to rotate the Couch completely in its
minimum position is unacceptable.
21.098
Provide a minimum 4'-0" (1220 mm) clear by 7'-0" (2135 mm) opening for equipment clearance at radiation shielded
entrance doors to treatment rooms. This clearance allows proper access for rigging BrainLAB equipment.
21.118
The Exact Treatment Couch (0.0.1) with the Imaging Couch Top (ICT) is standard with the Novalis DDS. The maximum
Couch arc clearance is 8' –5” (2565 mm) with Target Positioner Box at max. isocenter position. Smaller rooms require
discussion with the regional Project Site Coordinator!
21.416
The ceiling height recommendation shown at the equipment applies to the area over the Novalis DDS Stand and Gantry.
The ceiling height may be lowered as desired in the remainder of the room and maze.

22 - Rigging
22.225
Verify adequate equipment access into room and around maze.

23 - Dimension Descriptions
23.093
This is the recommended minimum dimension to concrete above. This dimension allows minimum clearance for laser and
utilities above ceiling.
23.181
This is the recommended height above the finish floor for the sagittal laser.
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23.211
This is the recommended dimension to concrete. Recommended face of concrete dimensions assume up to 6" (150 mm)
of wall furring.
23.439
This dimension is provided for planning purposes only. Actual dimensions will vary with shielding requirements and
construction practices.
23.443
This is the recommended minimum clear dimension to the ceiling over the equipment Stand and Gantry.

30 - Finishes
30.025
Wall finish requirements and regulations vary between jurisdictions. Many architects reduce the institutional aspects of the
simulation and treatment rooms with wood paneling or wall covering, carpeting, photo murals, plants, skylights and atria.
Cleaning and sanitation should be considered. Corner and wall guards are highly recommended for protection from
gurneys and carts. Most facilities cover the concrete walls of the treatment room vault with drywall furring. This allows
conduit and piping to be surface-mounted to the concrete. The typical thickness at the side and front walls is 4 1⁄4 - 5 1⁄2 "
(110 -140 mm) to allow the laser positioning lights to be fully recessed.
30.380
A separation wall can be installed by the Customer between the Novalis DDS Stand and Gantry. While not usually
recommended by BrainLAB, this type of layout provides additional storage area and creates an acoustic barrier between
the primary noise producing components and the patient. Since the primary heat sources are placed behind the partition,
this area must be adequately ventilated. Factors of this design to consider include the perceptual implications of the
decreased room size, increased construction time and additional cost. This partition must be carefully designed to provide
for service access and installed after the equipment installation is complete. Suggested design drawings are available
from the Project Coordinator.

31 - Control Equipment Casework
31.224
Control equipment casework.

32 - Room Storage Casework
32.114
Bulk and shelf storage are required for BrainLAB accessories and various materials used for treatment. The BrainLABsupplied Accessories include e.g. conical collimators, individual mask sets, head rings, target positioner, body tray and
head & neck localizer. Storage space in the treatment room should be planned to reduce travel required for patient set-up.
Accessory storage should be located on the entrance side of the Treatment Couch. Linen storage in the treatment room
and storage space for many patient positioning pads and devices is desirable.

40 - Base Frame Installation / Anchorage
40.100
A steel frame is used to anchor the Novalis DDS Stand, Gantry and Couch to the facility. The frame is set in a recessed
equipment pit, leveled, and held in place with grout. Base Frames are positively anchored to the slab to avoid floating
during grout placement. BrainLAB information regarding pit design assumes a ground floor installation. Upper floor
installations require a thorough review by a qualified structural engineer. In typical installations, Base Frames for the
Novalis DDS are not positively anchored sufficiently to accommodate seismic loads. All seismic anchoring is by the
Customer. Sample seismic calculations and details of the preferred anchoring methods for the Novalis DDS are available
on request.
40.130
This is the line of the Base Frame pit.
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51 - Plumbing
51.014
A sink with running hot and cold water is highly recommended in linac rooms. Appropriate codes should be followed
regarding paddle or foot controls and type of faucet. Floor drains should not be located in the room to avoid possible
backup into the equipment floor recesses. Do not run water lines directly above the Novalis DDS components or control
console.

61 – Laser Positioning Lights
61.111
Two wall laser positioning lights at isocenter height, a (optional) ceiling laser and the sagittal laser are powered by a
common circuit controlled by a button on the Control Console or Couch pendant, through a relay. Lasers are usually
distributed and installed by BrainLAB. The Customer is responsible for verification of laser types and mounting
configurations
61.227
The (optional) ceiling laser positioning light is located directly over the isocenter.
61.440
The sagittal laser positioning light is located on the wall at the end of the longitudinal couch axis. Unlike the side lasers,
which are at isocenter height, the sagittal laser is typically mounted at a height of 7'-6" (2285 mm) above the floor.
61.441
The two side laser positioning lights are located on the side walls at isocenter height.

64 – Cable Access Runs
64.506
If possible, provide two 4" (100 mm) conduits tight to the ceiling, adjacent to the mechanical duct opening, to facilitate
cable access for future room renovations. Review all vault penetrations with the Physicist of Record.

70 – Radiation Shielding
70.007
Extent of primary beam. The total beam angle is 8 degrees (4 degrees either side of isocenter). Primary barrier shielding
should extend a minimum 1'-0" (300 mm) beyond edge of the primary beam. Do not locate sensitive electronics
equipment (i.e. In Room Monitor) in the primary beam path.
70.106
The amount and type of shielding on treatment room entrance doors have varying requirements based on the presence
and length of the maze. Generally, the Novalis DDS will require wood doors with a lead core and manual operation. Exact
Novalis DDS door shielding requirements are dependent on maze and shielding configuration. See typical minimum
suggested door shielding. As these doors do not have latching mechanisms, room air pressure must be positive relative to
the department. Typically, shielded doors must be "exempted" where fire code labeling is required.
70.121
To reduce radiation exposure outside room, air handling ducts should enter/exit the room through penetration(s) above
the maze door. The ducts should be placed as high as possible in order to minimize radiation exposure to occupied
space. The ducts should be designed to minimize the area of penetration through the wall. In most cases, duct shielding
will not be required, provided the duct design conforms to this criteria. Clear space should be left around the duct (outside
the treatment room) for shielding retrofit, in case the post installation radiation survey indicates a requirement.
Penetration, including ducts, directly into the treatment room should be avoided. For no-maze treatment rooms, duct
design and shielding must be addressed by the Physicist of Record.
70.226
This is the secondary shielding.
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70.437
This is the primary beam shielding.
70.438
Most treatment rooms are entered through a maze. This hallway is designed to reduce radiation levels at the entrance
door. The length of the maze and the occupancy outside the entrance door affects the amount of shielding required in the
door. "Direct-shielded"- doors are available from several shielding manufacturers. The use of these doors must be
reviewed by the Physicist of Record early in the design process.

1.22.4
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10 – General Notes
10.089
The overlay sheets are designed to be copied onto clear acetate for use during project planning. Verify dimensional
accuracy after duplication.

21 - Equipment Layout / Clearances
21.098
Provide a minimum 4'-0" (1220 mm] clear by 7'-0" (2135 mm] opening for equipment clearance at radiation shielded
entrance doors to treatment rooms. This clearance allows proper access for rigging BrainLAB equipment.

22 - Rigging
22.213
The dimensions shown on the rig route details are to face of finish and represent minimum configurations only. Verify
adequate rigging clearances for specific site using the Shipping Configuration overlay. If the templates cannot be easily
rotated through the maze without wall obstruction, review by a qualified Rigger will be required. Manufacturer will review
the installation route upon request. Coordinate all rigging with Installation Coordinator. Final confirmation of rig route
clearances and review of adequate structural support along the route is the responsibility of the Customer and the
Structural Engineer of Record.
22.214
This is a sample 90 degree rigging turn.
22.215
This is the maximum dimension of the Novalis DDS in the standard three-piece breakdown.
22.216
This is the maximum dimension of the Novalis DDS in its optional, four-piece breakdown. In this configuration, the Novalis
DDS Stand and Gantry are separated, at additional cost to the Customer, to reduce the rigging clearances required.
22.218
This is a standard 180 degree rigging turn.
22.225
Verify adequate equipment access into room and around maze.
22.442
Four shipping wheels are provided by manufacturer.
22.514
Rigging is defined as the positioning of the Base Frame and Novalis DDS components into the treatment room. The Base
Frame is rigged prior to the rest of the equipment and delivery must be scheduled by the construction Contractor with the
Installation Coordinator. As designated in the final BrainLAB/Customer Terms and Conditions of Sale, a rigging company
is hired by the Customer or BrainLAB to off-load these items from the truck and to move them through the facility and into
the treatment room. The Customer's architect and structural engineers shall review the entire rig route for adequate
clearance and structural support: 164lb/ft² (800kg/m²). The work can include temporary demolition and shoring. Final
equipment positioning is part of the rigging contract.
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24 – Installation Notes
24.116
During installation, several crates must be stored in a secure area of about 150 ft² (14 m²). The number and size of the
crates is shown on the Shipping List in the appropriate Equipment Information Section. Temporary storage can be
provided by BrainLAB at additional cost.
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10 – General Notes
10.089
The overlay sheets are designed to be copied onto clear acetate for use during project planning. Verify dimensional
accuracy after duplication.

20 – General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

21 - Equipment Layout / Clearances
21.088
The recommended couch arc clearance allows complete rotation of the Couch at its maximum radius. Clearance that
allows complete rotation of the Couch at its minimum radius, but with some obstruction of the maximum radius is
acceptable, but must be reviewed by the Customer for specific clinical requirements. In specific situations, such as
dynamic stereotactic treatment, a larger area may be required. Generally, the inability to rotate the Couch completely in its
minimum position is unacceptable.
21.097
Isocenter-to-Back-Wall Clearance - Recommended clearance allows proper service, installation and air circulation
clearances.
21.118
The Exact Treatment Couch (0.0.1) with the Imaging Couch Top (ICT) is standard with the Novalis DDS. The maximum
Couch arc clearance is 8' –5” (2565 mm) with Target Positioner Box at max. isocenter position. Smaller rooms require
discussion with the regional Project Site Coordinator!
21.521
The areas within the service clearance arcs must be free obstructions. Adequate clearance must be provided beyond
these arcs for service access.

23 - Dimension Descriptions
23.017
This is a minimum clear dimension.
23.189
This is the line of the shielding barrier.
23.211
This is the recommended dimension to concrete. Recommended face of concrete dimensions assume up to 6" (150 mm)
of wall furring.
23.433
This is the recommended minimum clear distance to the side wall for full couch rotation. Provide adequate additional
clearance for side lasers.

40 - Base Frame Installation / Anchorage
Installation Data Package
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40.130
This is the line of the Base Frame pit.

70 - Radiation Shielding
70.007
Extent of primary beam. The total beam angle is 8 degrees (4 degrees either side of isocenter). Primary barrier shielding
should extend a minimum 1'-0" [300 mm] beyond edge of the primary beam. Do not locate sensitive electronics equipment
(i.e. In Room Monitor) in the primary beam path.
70.212
This is the dimension from the isocenter to the target, which is the source of x-ray production and is used to locate the
primary beam spread.
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10 – General Notes
10.089
The overlay sheets are designed to be copied onto clear acetate for use during project planning. Verify dimensional
accuracy after duplication.

20 - General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

23 - Dimension Descriptions
23.093
This is the recommended minimum dimension to concrete above. This dimension allows minimum clearance for laser and
utilities above ceiling.
23.443
This is the recommended minimum clear distance to the side wall for full couch rotation. Provide adequate additional
clearance for side lasers.

30 - Finishes
30.026
Exposed grid ceilings allow for access to the overhead laser and relay junction box without the use of access doors. Major
service at the equipment Stand is simplified where there are removable ceiling tiles. Coordinate the layout of ceiling tile to
insure that ceiling support system shall not interfere with overhead laser positioning light beam port.

40 - Base Frame Installation / Anchorage
40.130
This is the line of the Base Frame pit.

70 - Radiation Shielding
70.007
Extent of primary beam. The total beam angle is 8 degrees (4 degrees either side of isocenter). Primary barrier shielding
should extend a minimum 1'-0" [300 mm] beyond edge of the primary beam. Do not locate sensitive electronics equipment
(i.e. In Room Monitor) in the primary beam path.
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21 - Equipment Layout / Clearances
21.509
The Record & Verify System is to display, verify and store patient records. The control area Editing Workstation can be
linked by the File Server to form a local area network. Additional Editing Workstations may be located throughout the
radiosurgery department.
21.511
The Micro- Multileaf Collimator (m3) is a collimator system that defines the shape of the radiation beam. The VARIS Treat
Workstation acts as the Editing Station and is located at the control equipment area.
21.524
The Novalis Information System product is a complete radiosurgery department information management system. It is
made up of a suite of software application modules that reside on PC workstations throughout the department and
possibly at other remote facilities via wide area networks. Workstations are connected over a network to centrally located
computer servers. Network infrastructure is generally provided and setup either by the hospital IS department or through
hospital networking contractors. A typical department will have 8-16 PC workstations around the department for staff to
use. The servers should be located in an out of the way area, preferably in air conditioned and locked closets with the
other network components (hubs, switches, patch panels). For the Novalis DDS there will be a companion VARIS
Treatment workstation that sits next to the Novalis DDS control console on the counter top. The workstation will be shared
between the VARIS Treatment and the m3. VARIS Treat and m3 require additional control computers at the console area.
The Novalis Information System VM/IRM control computer uses the large In-Room monitor for its display. The m3
controller has its own monitor however these are used only during setup/service. The control computer keyboards/mice
can be located in service drawers.

23 - Dimension Descriptions
23.017
This is a minimum clear dimension.

31 - Control Equipment Casework
31.067
Provide 3" (75 mm) diameter grommeted holes as required at counter and shelf for cables (typical). If possible, in order to
accommodate on-site Customer preferences and possible changes in equipment configuration, locate and drill holes after
the control equipment has been arranged on location. A gap or slots at the back of the counter and shelf for cable access
is also acceptable.
31.071
Provide a minimum 3" (75 mm) air and cable space at sides, top and rear of all computers and monitors.
31.077
Locate the NovalisDDS Electronics Cabinet to the left of and within sight of Novalis DDS Console if possible. This location
simplifies equipment service, but placement at other locations does not affect the operability of the system. The Novalis
DDS Electronics Cabinet as shipped rests on castors. Where positive seismic anchoring of Novalis DDS Electronics
Cabinet is required, provide removable counter over cabinet for service access.
31.079
This is the recommended minimum dimension for control equipment casework with all options. At locations with less
space, components are often stacked or mounted on adjustable wall or counter brackets.
31.081
It is recommended that the keyboard be mounted under counter on a retractable tray.
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31.082
Provide minimum 4" (100 mm) high platform at computers under the counter to prevent damage. The flooring may be
coved up the platform edge for ease of cleaning. Verify under counter clearance height. Where space permits, these
components may be located on the counter.
31.083
A removable panel may be used below control equipment casework to hide cables and receptacles.
31.084
This control equipment casework design is provided as a suggestion for possible component arrangement only. The shelf
and counter design shown is recommended because it allows for final component placement adjustments on site to suit
personal preference and can accommodate future equipment upgrades and additional options. Optional equipment is
often added after the Novalis DDS has been installed and should be planned for even if they are not part of the initial
order. The control equipment location should be as close to the treatment room door as possible to provide control over
the entrance and reduce the travel distance. Cabinetry and phones are Customer-supplied items, shown on BrainLAB
drawings for illustrative purposes only. It is often desirable to locate the control equipment facing in a direction that allows
the therapists to visually control the adjacent area. This layout can also reduce the visibility of CCTV monitors for patient
privacy.
31.086
Provide additional control area storage and workspace as needed. Typical storage requirements include space for films,
charts and personal belongings.
31.223
A paper supply stand is provided with the Log Printer.
31.463
The recommended counter height range shown assumes that the therapists are standing or using stools during typical
treatment cycles. Some facilities provide areas at the control area designed for chair height. Adjust dimensions at these
areas as required (but note the height of the Novalis DDS Electronics cabinet).
31.508
Provide a minimum 1'-8" (510 mm) clearance to the bottom of any shelves or cabinets above the computer monitor shelf.
More space may be required if a 21" monitor is used.

65 - Pull / Junction Boxes
65.076
Provide a signal pull box for the In-Room Monitor. This is a standard computer signal cable outlet. If the signal cables are
to be recessed, provide a signal outlet and conduits from the T-switch to the in-room monitor and to the Control
Equipment area.
65.138
The Control Equipment pull box shall have a minimum size of 18" x 12" x 6" deep (450 x 300 x 150 mm). This pull box
may be wall mounted or accessed similar to details in Base Frame Cable Access Details. Locate this pull box so that the
free ends of cables are protected from physical damage and located within 5'-0"[1525 mm] of the Novalis DDS Electronics
Cabinet. As no connections are made at this location, many regulatory agencies do not require a pull box.

66 - Circuit Breakers /UVRs
66.253
The Main Circuit Breaker Panel may be flush mounted on, or recessed in, wall. If recessed, provide a minimum 6" [150
mm] thick wall. Locate within sight of and within 10 feet [3050 mm] of the Novalis DDS control equipment casework.

1.26.2
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67 - Communications
67.068
CCTV monitors may be mounted on or under shelf and must be visible during treatment. The CCTV monitors must be
located with patient privacy in mind. Monitors are often recessed in the control console casework and viewed through cutouts covered with glass. Provide a power receptacle for the monitors. A non- interruptible power source may be required
by regulatory code.
67.069
A two-way patient intercom system is included in the delivery. The in-room intercom is wall and/or ceiling mounted and
can be voice-activated or continuous-on. The intercom at the control equipment area is push-to-talk. Provide a 3/4" (20
mm) signal conduit from the control equipment area and power to the intercom. A non- interruptible power source may be
required by regulatory code.
67.075
Provide an outside phone line for remote diagnostics modem. This line must be dedicated to data transmission and shall
not go through a PBX or similar phone system.
67.113
Provide convenience phone jacks as required. A phone jack should be provided at any BrainLAB equipment cabinet not
located in the equipment room, near the equipment and within the control equipment casework. The phone system shall
be operational prior to the equipment installation.
67.423
Provide network cabling outlets at all server or workstation equipment locations. All network cabling must be in place and
tested prior to equipment installation. Network patch panels, hubs and routers are typically located in a server room or
closet.

68 - Miscellaneous Electrical Components
68.485
UVR Power Supply- Provide a power supply suitable for driving the load of the UVR.
• Input: 105 - 125 VAC, 50/60 Hz or 210 - 277 VAC, 50/60 Hz
• Output: 24 VDC ± 15% @ 3A (less than 1 V ripple max), (Provide only if not using G.E. Main Circuit Breaker Panel).

69 - Power Receptacles / Switches
69.044
Provide a grounded 4-plex electrical power receptacle for Record & Verify System components. Locate adjacent to the
underside of the counter to provide maximum power cable extension room.
69.046
Provide a grounded 4-plex electrical power receptacle for Novalis DDS Control computer components. Locate adjacent to
the underside of the counter to provide maximum power cable extension room.
69.078
The Monitor T-Switch changes the display of In-Room Monitor and is usually located in the control room.
69.460
Provide a grounded 4-plex electrical power receptacle for Micro-Multileaf Collimator (m3) components. Locate adjacent to
the underside of the counter to provide maximum power cable extension room.
69.462
Provide convenience electrical power receptacles as required.
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21 - Equipment Layout / Clearances
21.509
The Record & Verify System is to display, verify and store patient records. The control area Editing Workstation can be
linked by the File Server to form a local area network. Additional Editing Workstations may be located throughout the
radiosurgery department.
21.525
The stereotactic radiation treatment planning system is intended for use in stereotactic, conformal, computer planned,
Linac based radiation treatment of cranial, head and neck, and extracranial lesions. Workstation and corresponding
hardware is usually located in a separate Planning-Room outside the Novalis DDS control area.

23 - Dimension Descriptions
23.017
This is a minimum clear dimension.

31 - Control Equipment Casework
31.067
Provide 3" (75 mm) diameter grommeted holes as required at counter and shelf for cables (typical). If possible, in order to
accommodate on-site Customer preferences and possible changes in equipment configuration, locate and drill holes after
the control equipment has been arranged on location. A gap or slots at the back of the counter and shelf for cable access
is also acceptable.
31.071
Provide a minimum 3" (75 mm) air and cable space at sides, top and rear of all computers and monitors.
31.082
Provide minimum 4" (100 mm) high platform at computers under the counter to prevent damage. The flooring may be
coved up the platform edge for ease of cleaning. Verify under counter clearance height. Where space permits, these
components may be located on the counter.
31.083
A removable panel may be used below control equipment casework to hide cables and receptacles.
31.624
The recommended counter height range shown assumes that the therapists are seated during typical treatment cycles.
Some facilities provide areas at the control area designed for stool height. Adjust dimensions at these areas as required.

67 - Communications
67.423
Provide network cabling outlets at all server or workstation equipment locations. All network cabling must be in place and
tested prior to equipment installation. Network patch panels, hubs and routers are typically located in a server room or
closet.

69 - Power Receptacles / Switches
69.044
Provide a grounded 4-plex electrical power receptacle for Record & Verify System components. Locate adjacent to the
underside of the counter to provide maximum power cable extension room.
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69.462
Provide convenience electrical power receptacles as required.

1.27.2
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20 - General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

30 - Finishes
30.156
Decorative laser recess covers (by customer) must allow full access to recess. Do not apply drywall over decorative cover.
Drill laser beam hole in cover after laser is installed.

42 - Laser Positioning Lights Mounting
42.155
1/2" (10 mm) thick mild steel plate required for mounting. Note different dimensions for side and sagittal laser! Provide 11/2" (38 mm) thick steel shielding with a 1" (25 mm) margin behind laser if laser is recessed in concrete (thickness may
vary depending on depth of recess).
42.156
This is a minimum dimension for standard supplied LAP Laser System red light. Note different dimensions with green light
Laser System (optional) and also different dimensions for side lasers and sagittal laser within one system!
42.157
Laser recess minimum dimensions exceed laser dimensions to allow for adjustment during installation.
42.162
The beam port center line is the primary reference point laser location.
42.164
Expansion shields anchors are typically used to anchor the steel laser mounting plate to the concrete structure. Provide
minimum 1/4" (4 - 6 mm) thick washers between the mounting plate and the concrete.
42.173
Do not mount lasers on sheet rock, drywall or suspended ceilings. Secure directly to rigid structure. BrainLAB strongly
recommends that a steel plate be provided for installation onto concrete walls. Without rigidly mounted steel plate backing
for lasers, stable isocenter positioning cannot be guaranteed. The differential movement between the laser location and
the isocenter shall not exceed 1mm. Do not mount lasers until isocenter has been established. Lasers may be installed
"upside down" (with the beam port nearest the bottom of laser) or "sideways" at locations with obstructions below laser. If
the lasers are provided by BrainLAB, the laser mounting will be done by BrainLAB. Otherwise the laser mounting is to be
done by the Customer.

61 - Laser Positioning Lights
61.042
The power to lasers is typically supplied by a grounded power receptacle at each laser location. A 3'-0"[900 mm] power
cord is provided with each laser. The receptacles are controlled through the Novalis DDS by a Pendant located at the
Equipment Couch as defined by the Interconnection Wiring Diagram. Each laser consumes 25W.
61.111
Two wall laser positioning lights at isocenter height, a (optional) ceiling laser and the sagittal laser are powered by a
common circuit controlled by a button on the Control Console or Couch pendant, through a relay. Lasers are usually
distributed and installed by BrainLAB. The Customer is responsible for verification of laser types and mounting
configurations.
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61.440
The sagittal laser positioning light is located on the wall at the end of the longitudinal couch axis. Unlike the side lasers,
which are at isocenter height, the sagittal laser is typically mounted at a height of 7'-6" [2285 mm] above the floor.
61.441
The two side laser positioning lights are located on the side walls at isocenter height.

70 - Radiation Shielding
70.153
Provide adequate radiation shielding (usually lead or steel with a 1" [25 mm] margin) behind all junction and pull boxes
recessed in concrete walls. Verify thickness and location with the Physicist of Record.

1.28.2
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20 - General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

30 - Finishes
30.026
Exposed grid ceilings allow for access to the overhead laser and relay junction box without the use of access doors. Major
service at the equipment Stand is simplified where there are removable ceiling tiles. Coordinate the layout of ceiling tile to
insure that ceiling support system shall not interfere with overhead laser positioning light beam port.

42 - Laser Positioning Lights Mounting
42.158
This is the ceiling bracket for fixation of the ceiling mount on rigid ceiling structure. Customer needs to provide appropriate
drillings and fixation bolts with anchors for mounting according to local regulations.
42.159
Securely anchor the ceiling laser support structure to the rigid structure above.
42.160
This dimension applies for red-light lasers only. It is different for green-light lasers!
42.161
Provide 3" (75 mm) clearance from the bottom of the overhead laser to the ceiling to permit access.
42.162
The beam port center line is the primary reference point laser location.
42.169
A ceiling mount is provided for the (optional) ceiling laser at isocenter. The dimension is adaptable from 7 1/16”…3’-3 3/8”
(180…1000 mm) according to the individual distance between concrete- and drop ceiling.
42.173
Do not mount lasers on sheet rock, drywall or suspended ceilings. Secure directly to rigid structure. BrainLAB strongly
recommends that a steel plate be provided for installation onto concrete walls. Without rigidly mounted steel plate backing
for lasers, stable isocenter positioning cannot be guaranteed. The differential movement between the laser location and
the isocenter shall not exceed 1mm. Do not mount lasers until isocenter has been established. Lasers may be installed
"upside down" (with the beam port nearest the bottom of laser) or "sideways" at locations with obstructions below laser. If
the lasers are provided by BrainLAB, the laser mounting will be done by BrainLAB. Otherwise the laser mounting is to be
done by the Customer.

61 - Laser Positioning Lights
61.042
The power to lasers is typically supplied by a grounded power receptacle at each laser location. A 3'-0"[900 mm] power
cord is provided with each laser. The receptacles are controlled through the Novalis DDS by a Pendant located at the
Equipment Couch as defined by the Interconnection Wiring Diagram. Each laser consumes 25W.
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61.111
Two wall laser positioning lights at isocenter height, a (optional) ceiling laser and the sagittal laser are powered by a
common circuit controlled by a button on the Control Console or Couch pendant, through a relay. Lasers are usually
distributed and installed by BrainLAB. The Customer is responsible for verification of laser types and mounting
configurations.
61.227
The (optional) ceiling laser positioning light is located directly over the isocenter.

70 - Radiation Shielding
70.153
Provide adequate radiation shielding (usually lead or steel with a 1" [25 mm] margin) behind all junction and pull boxes
recessed in concrete walls. Verify thickness and location with the Physicist of Record.

1.29.2
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32 - Room Storage Casework
32.114
Bulk and shelf storage are required for BrainLAB accessories and various materials used for treatment. The BrainLABsupplied Accessories include e.g. conical collimators, individual mask sets, head rings, target positioner, body tray and
head & neck localizer. Storage space in the treatment room should be planned to reduce travel required for patient set-up.
Accessory storage should be located on the entrance side of the Treatment Couch. Linen storage in the treatment room
and storage space for many patient positioning pads and devices is desirable.
32.115
Many spare parts are shipped with the equipment and an optional spare parts kit can be ordered. These will require
secure storage in or near the treatment room.
32.388
Provide cabinets with adjustable shelves for linen storage.
32.393
Provide storage for extracranial patient trays and BrainLAB vacuum immobilization cushions.
32.395
General Novalis DDS room storage requirements are outlined below. This is only a partial list of storage items required for
a typical linac room:
• Treatment room furniture - chair, mirror, coat rack, foot stool, waste can, I.V. poles, oxygen bottle cart, film holder cart,
and soiled linen cart.
• Miscellaneous storage items - spare parts, deionized water, physics dosimetry equipment, film markers, solder wire,
restraints, "easy mover" stretchers, conical collimators (6), immobilization devices, patient shielding accessories, patient
set-up accessories, patient marking accessories, and ‘alpha’ cradles (formed foam cradle).
32.408
The storage drawing shows a suggestion only of possible storage provisions and is intended as a guide to aid in the
design of site specific casework. Due to differences in treatment practices, the exact quantity and types of accessories
varies with each institution. Verify requirements and storage preferences with the Customer. This is not a construction
document. All casework/storage shall be provided by the Customer.
32.410
Provision should be considered for labeling Accessory Storage Compartments.

51 - Plumbing
51.014
A sink with running hot and cold water is highly recommended in linac rooms. Appropriate codes should be followed
regarding paddle or foot controls and type of faucet. Floor drains should not be located in the room to avoid possible
backup into the equipment floor recesses. Do not run water lines directly above the Novalis DDS components or control
console.
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32 - Room Storage Casework
32.114
Bulk and shelf storage are required for BrainLAB accessories and various materials used for treatment. The BrainLABsupplied Accessories include e.g. conical collimators, individual mask sets, head rings, target positioner, body tray and
head & neck localizer. Storage space in the treatment room should be planned to reduce travel required for patient set-up.
Accessory storage should be located on the entrance side of the Treatment Couch. Linen storage in the treatment room
and storage space for many patient positioning pads and devices is desirable.
32.115
Many spare parts are shipped with the equipment and an optional spare parts kit can be ordered. These will require
secure storage in or near the treatment room.
32.389
Provide cabinets with adjustable shelves for general storage.
32.391
Provide storage for the Target Positioner. Store close to the treatment room.
32.395
General Novalis DDS room storage requirements are outlined below. This is only a partial list of storage items required for
a typical linac room:
• Treatment room furniture - chair, mirror, coat rack, foot stool, waste can, I.V. poles, oxygen bottle cart, film holder cart,
and soiled linen cart.
• Miscellaneous storage items - spare parts, deionized water, physics dosimetry equipment, film markers, solder wire,
restraints, "easy mover" stretchers, conical collimators (6), immobilization devices, patient shielding accessories, patient
set-up accessories, patient marking accessories, and ‘alpha’ cradles (formed foam cradle).
32.408
The storage drawing shows a suggestion only of possible storage provisions and is intended as a guide to aid in the
design of site specific casework. Due to differences in treatment practices, the exact quantity and types of accessories
varies with each institution. Verify requirements and storage preferences with the Customer. This is not a construction
document. All casework/storage shall be provided by the Customer.
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67 - Communications
67.038
Not connected to the equipment, but required for the operation of the Novalis DDS is a Closed-Circuit Television system.
The CCTV System Diagram represents a typical installation only. The power receptacles and conduit shall be supplied by
the Customer. Usually the CCTV System is distributed by BrainLAB together with the Novalis DDS.
67.039
Two CCTV cameras are included in the delivery. The CCTV cameras are usually located approximately 15 degrees off
each side of the equipment's longitudinal axis. Consult with the Customer for desired location. Provide a power receptacle
and 3/4" (20 mm) signal conduit from the control equipment area to each camera. Do not locate cameras in the primary
beam path.
67.068
CCTV monitors may be mounted on or under shelf and must be visible during treatment. The CCTV monitors must be
located with patient privacy in mind. Monitors are often recessed in the control console casework and viewed through cutouts covered with glass. Provide a power receptacle for the monitors. A non- interruptible power source may be required
by regulatory code.
67.377
The Primary CCTV System usually consists of the following devices:
• CCTV Camera Assembly
1. Camera Body
2. Zoom Lens & Auto Iris
3. Mounting Bracket
4. Pan/Tilt Mechanism
• Monitor Assembly
1. Monitor
• Camera Controls
1. Zoom Lens Control
2. Pan/Tilt Control
3. Mounting Bracket
67.425
The CCTV System camera control units are located at the control equipment casework and require a power receptacle.
67.471
This system is used as a backup and for alternate views. The system may be designed as shown in the CCTV System
Diagram or may be a duplicate of the Primary System. The CCTV System may be either monochrome or color. Verify
selection of available options with Customer.
The Secondary CCTV System usually consists of the following devices:
• CCTV Camera Assembly
1. Camera Body
2. Wide Angle Lens
3. Mounting Bracket
• Monitor Assembly
1. Monitor

69 - Power Receptacles / Switches
69.462
Provide convenience electrical power receptacles as required.
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21 - Equipment Layout / Clearances
21.012
The In-Room Monitor should be located where the operator can observe it without turning away from either the machine
or patient on the couch. The monitor provides information during patient setup and it is unsafe to turn away from the
patient while the machine is moving and the patient is on the couch. The In-Room Monitor may be mounted on a wall
(wall-bracket included) or on a shelf. Do not locate the In-Room Monitor in the primary beam path.
21.518
The Wall mounted In-Room Monitor is standard with the Novalis DDS. The wall mount and monitor bracket are provided
by BrainLAB and shipped with the system. The Wall mount support backing is installed by the Contractor. The Wall mount
is installed by the Contractor. Contact BrainLAB for additional information on monitor bracket information.

23 - Dimension Descriptions
23.181
This is the recommended height above the finish floor for the sagittal laser.
23.189
This is the line of the shielding barrier.
23.426
This is the line of the finish floor.
23.660
This is the line of the suspended ceiling.

41 - Component Anchorage
41.011
If equipment is to be anchored to a wall with the included wall-bracket, provide a structural backing. Verify mounting height
with local codes.

64 - Cable Access Runs
64.125
Provide one 2" (50 mm) conduit between the pull box at In-Room Monitor and the pull box at Control Console. Depending
on the configuration, up to four cables may need to be pulled through this conduit. The length of this cable run shall not
exceed 75 feet (22,9 m).

65 - Pull / Junction Boxes
65.076
Provide a signal pull box for the In-Room Monitor. This is a standard computer signal cable outlet. If the signal cables are
to be recessed, provide a signal outlet and conduits from the T-switch to the in-room monitor and to the Control
Equipment area.
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69 - Power Receptacles / Switches
69.385
At locations where access to the In-Room Monitor is difficult, a switch may be installed in the room to control the power
receptacle.
69.427
Provide an electrical power receptacle at the In-Room Monitor.

1.33.2
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20 - General Layout Notes
20.021
Isocenter - This is the primary reference point for the Novalis DDS. Show the isocenter location clearly on all relevant
drawings. Maintain the isocenter location on site by extending perpendicular axis lines along slab and up walls in all four
directions. The isocenter height is 4'-2.5" (1280mm).

21 - Equipment Layout / Clearances
21.197
The Treatment Couch is supplied by BrainLAB and placed on Couch Turntable Assembly by the Rigging-Company under
BrainLAB supervision.
21.198
The Stand is supplied by BrainLAB and placed on the Base Frame by the Rigging-Company under BrainLAB supervision.

23 - Dimension Descriptions
23.129
This is the isocenter to centerline of pull box dimension.
23.189
This is the line of the shielding barrier.

30 - Finishes
30.024
As with most computer components, the electronic components for this equipment are sensitive to localized static
electricity. Carpeting or other flooring adjacent to the equipment in the room or at the control equipment area should not
exceed a 2.0 kV rating at 20% relative humidity when measured as outlined by the methods in AATCC-134. Retrofit static
dissipative coatings are also available from various manufacturers. Carpet, while otherwise advantageous, can make
gurney movement difficult. Floor stains are common due to the use of dyes to mark reference points on patients. Many
facilities use carpet squares that can be replaced or cleaned and allow access to floor duct if used.

40 - Base Frame Installation / Anchorage
40.005
The coolant pipes terminate in the recess in the pit. This recess shall be free of grout. Provide a removable cover over
exposed portion of opening. Due to minor position adjustments during installation, establish the final cover dimension after
the Novalis DDS is in place.
40.100
A steel frame is used to anchor the Novalis DDS Stand, Gantry and Couch to the facility. The frame is set in a recessed
equipment pit, leveled, and held in place with grout. Base Frames are positively anchored to the slab to avoid floating
during grout placement. BrainLAB information regarding pit design assumes a ground floor installation. Upper floor
installations require a thorough review by a qualified structural engineer. In typical installations, Base Frames for the
Novalis DDS are not positively anchored sufficiently to accommodate seismic loads. All seismic anchoring is by the
Customer. Sample seismic calculations and details of the preferred anchoring methods for the Novalis DDS are available
on request.
40.130
This is the line of the Base Frame pit.
40.187
This cavity shall be free of grout.
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40.190
The floor shall be level with the top of the Treatment Couch bearing mount to within ±1/8"(3 mm) for 6'-0" (1830 mm)
radius about isocenter.
40.191
The Couch Turntable Assembly and Stand mounting pads shall be free of grout.
40.192
Placement of the Base Frame in pit and final positioning is done by the Rigging company under BrainLAB supervision.
40.200
After Base Frame is in place and leveled, fill recess with grout (by Customer). For standard grout, provide a minimum
seven days cure time prior to Equipment installation. Use normal weight grout - 147 lb/ft³ (2355 kg/m³), 28 day strength of
2000 lb/in² (141 kg/cm²), 6" (152 mm) to 7" (178 mm) slump, 3/8" (10 mm) maximum pea gravel aggregate size.
42.201
Verify slab, subgrade and moisture protection requirements. All exposed concrete shall be suitably sealed before the Base
Frame arrives on site. Pit depth shall not vary more than 1/4" (6 mm).

52 - Coolant System
52.363
Terminate cooling water supply and return lines at Base Frame pit back or optionally side, with 3/4" female NPT valves
and plugs. Refer to the Base Frame Pit and Installation drawing for termination location. Final connection from valves in
Base Frame pit to valves in the Novalis DDS Stand will be installed by Customer / contractor using BrainLAB provided
hose kit during the Novalis DDS installation.

64 - Cable Access Runs
64.150
Verification of appropriate utility and cable access is the responsibility of the Customer. Selection of the appropriate cable
access method is determined by site-specific conditions and Customer preference. The standard bottom cable access
details are appropriate for the majority of installations. Duct access details are included for installations with minimal
subfloor clearance. All conduits or cable ducts must be suitably sealed and protected to keep them clean and dry.
64.421
Provide three 4" (100 mm) conduits between Control Console pull box and Base Frame pull box. The length of the cable
run shall not exceed 75 feet (22 m).

65 - Pull / Junction Boxes
65.367
Keep this area free of grout. If required, provide a 12" x 18" x 10" deep (305 x 455 x 255 mm) pull box. Top access is
required and the box must extend 1/2" (13 mm) above concrete.

1.34.2
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23 - Dimension Descriptions
23.129
This is the isocenter to centerline of pull box dimension.
23.131
This is the line of the equipment Stand.

40 - Base Frame Installation / Anchorage
40.005
The coolant pipes terminate in the recess in the pit. This recess shall be free of grout. Provide a removable cover over
exposed portion of opening. Due to minor position adjustments during installation, establish the final cover dimension after
the Novalis DDS is in place.
40.100
A steel frame is used to anchor the Novalis DDS Stand, Gantry and Couch to the facility. The frame is set in a recessed
equipment pit, leveled, and held in place with grout. Base Frames are positively anchored to the slab to avoid floating
during grout placement. BrainLAB information regarding pit design assumes a ground floor installation. Upper floor
installations require a thorough review by a qualified structural engineer. In typical installations, Base Frames for the
Novalis DDS are not positively anchored sufficiently to accommodate seismic loads. All seismic anchoring is by the
Customer. Sample seismic calculations and details of the preferred anchoring methods for the Novalis DDS are available
on request.
40.130
This is the line of the Base Frame pit.
40.191
The Couch Turntable Assembly and Stand mounting pads shall be free of grout.
40.275
Hold down anchor bolts are installed by BrainLAB during the Base Frame installation. These bolts are used exclusively to
avoid movement of the frame during grouting. They are not seismic attachment anchors.

52 - Coolant System
52.363
Terminate cooling water supply and return lines at Base Frame pit back or optionally side, with 3/4" female NPT valves
and plugs. Refer to the Base Frame Pit and Installation drawing for termination location. Final connection from valves in
Base Frame pit to valves in the Novalis DDS Stand will be installed by Customer / contractor using BrainLAB provided
hose kit during the Novalis DDS installation.

64 - Cable Access Runs
64.134
Provide adequate clearance for typical conduit radius of six times the diameter. Conduit bends shall not exceed 270
degrees per cable run. Route all room penetrations as perpendicular to the isocenter as possible to avoid radiation
scatter. Verify all room penetrations with the Physicist of Record.

64.136
The conduits may terminate anywhere within the pull box. See the Cable Access Diagram for quantity and size of
conduits.
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64.147
For duct access situations, terminate a minimum 16" x 12" deep (400 x 300 mm) floor duct with two partitions at the pull
box.
64.150
Verification of appropriate utility and cable access is the responsibility of the Customer. Selection of the appropriate cable
access method is determined by site-specific conditions and Customer preference. The standard bottom cable access
details are appropriate for the majority of installations. Duct access details are included for installations with minimal
subfloor clearance. All conduits or cable ducts must be suitably sealed and protected to keep them clean and dry.
64.262
Cable duct shall be installed and grounded per applicable electrical codes. Use standard, load bearing cable duct with
removable cover.
64.421
Provide three 4" (100 mm) conduits between Control Console pull box and Base Frame pull box. The length of the cable
run shall not exceed 75 feet (22 m).

65 - Pull / Junction Boxes
65.367
Keep this area free of grout. If required, provide a 12" x 18" x 10" deep (305 x 455 x 255 mm) pull box. Top access is
required and the box must extend 1/2" (13 mm) above concrete.

1.35.2
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30 - Finishes
30.026
Exposed grid ceilings allow for access to the overhead laser and relay junction box without the use of access doors. Major
service at the equipment Stand is simplified where there are removable ceiling tiles. Coordinate the layout of ceiling tile to
insure that ceiling support system shall not interfere with overhead laser positioning light beam port.

64 - Cable Access Runs
64.125
Provide one 2" (50 mm) conduit between the pull box at In-Room Monitor and the pull box at Control Console. Depending
on the configuration, up to four cables may need to be pulled through this conduit. The length of this cable run shall not
exceed 75 feet (22,9 m).
64.134
Provide adequate clearance for typical conduit radius of six times the diameter. Conduit bends shall not exceed 270
degrees per cable run. Route all room penetrations as perpendicular to the isocenter as possible to avoid radiation
scatter. Verify all room penetrations with the Physicist of Record.
64.150
Verification of appropriate utility and cable access is the responsibility of the Customer. Selection of the appropriate cable
access method is determined by site-specific conditions and Customer preference. The standard bottom cable access
details are appropriate for the majority of installations. Duct access details are included for installations with minimal
subfloor clearance. All conduits or cable ducts must be suitably sealed and protected to keep them clean and dry.
64.261
Except as noted, all conduits pull boxes and junction boxes shall be supplied, sized and located by the Customer.
64.289
A 3" (75 mm) experimental access (physics) conduit may be required by the Customer. The experimental access conduit
is used to periodically monitor radiation in the equipment room. The conduit should be oriented as perpendicular to the
isocenter as possible. Provide a locking 6"x 6" (150x150 mm) access door at the conduit terminations. Review all vault
penetrations with the Physicist of Record.
64.419
One 2" (50 mm) conduit between Main Circuit Breaker Panel and Base Frame pull box.
64.421
Provide three 4" (100 mm) conduits between Control Console pull box and Base Frame pull box. The length of the cable
run shall not exceed 75 feet (22 m).
64.222
One 2" (50 mm) conduit between Relay Junction Box and Base Frame pull box.

65 - Pull / Junction Boxes
65.076
Provide a signal pull box for the In-Room Monitor. This is a standard computer signal cable outlet. If the signal cables are
to be recessed, provide a signal outlet and conduits from the T-switch to the in-room monitor and to the Control
Equipment area.
65.138
The Control Equipment pull box shall have a minimum size of 18" x 12" x 6" deep (450 x 300 x 150 mm). This pull box
may be wall mounted or accessed similar to details in Base Frame Cable Access Details. Locate this pull box so that the
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free ends of cables are protected from physical damage and located within 5'-0" (1525 mm) of the Novalis DDS
Electronics Cabinet. As no connections are made at this location, many regulatory agencies do not require a pull box.
65.143
The Relay junction box shall be 12" x 12" x 6" deep (300 x 300 x 150 mm). Locate above ceiling (if accessible) near the
Novalis DDS Stand.
65.367
Keep this area free of grout. If required, provide a 12" x 18" x 10" deep (305 x 455 x 255 mm) pull box. Top access is
required and the box must extend 1/2" (13 mm) above concrete.

66 - Circuit Breakers /UVRs
66.253
The Main Circuit Breaker Panel may be flush mounted on, or recessed in, wall. If recessed, provide a minimum 6" (150
mm) thick wall. Locate within sight of and within 10 feet [3050 mm] of the Novalis DDS control equipment casework.

67 - Communications
67.423
Provide network cabling outlets at all server or workstation equipment locations. All network cabling must be in place and
tested prior to equipment installation. Network patch panels, hubs and routers are typically located in a server room or
closet.

69 - Power Receptacles / Switches
69.078
The Monitor T-Switch changes the display of In-Room Monitor and is usually located in the control room.
69.385
At locations where access to the In-Room Monitor is difficult, a switch may be installed in the room to control the power
receptacle.
69.427
Provide an electrical power receptacle at the In-Room Monitor.

1.36.2
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10 - General Notes
10.231
Some of the equipment listed as "by Customer" may be purchased from BrainLAB as a Customer option. Verify order with
the Customer or BrainLAB Sales Manager.

61 - Laser Positioning Lights
61.042
The power to lasers is typically supplied by a grounded power receptacle at each laser location. A 3'-0"[900 mm] power
cord is provided with each laser. The receptacles are controlled through the Novalis DDS by a Pendant located at the
Equipment Couch as defined by the Interconnection Wiring Diagram. Each laser consumes 25W.
61.111
Two wall laser positioning lights at isocenter height, a (optional) ceiling laser and the sagittal laser are powered by a
common circuit controlled by a button on the Control Console or Couch pendant, through a relay. Lasers are usually
distributed and installed by BrainLAB. The Customer is responsible for verification of laser types and mounting
configurations.

62 - Room Lighting
62.036
The room lights, setup lights, laser positioning lights, Closed Circuit Television System and In-Room Monitor can be
controlled by a single room master switch, often outside the room and including a pilot light. The room lights can be on a
separate circuit. Laser positioning lights control is automatically subordinated to room lights control on the Novalis DDS. A
warning that lasers are on is implied when the room lights are off (lasers are turned off when room lights are on). The
room lights and laser positioning lights may have wall switches inside the room, but this is not necessary when they are
connected to the Couch control relays. Three-way switching is not recommended.
62.037
Consideration must be made for emergency lighting. Provide at least one fixture in the treatment room, one in the maze
and one in the control equipment area.
62.038
Setup lights are normally dimmable incandescent fixtures that allow the intensity to be adjusted by the therapists, while
aligning the patient to the laser lights. The setup lights are usually located above and to either side of the longitudinal axis.
The range of illumination for the setup lights is usually 25 to 40 foot-candles (230 to 370 Lux). Their operation is
independent of the Pendant and Couch controls.
62.050
Main room lights are used for general illumination, while the patient is moving into and out of the room and for machine
and room maintenance. This system normally uses fluorescent fixtures. The range of illumination for this activity is 75 to
100 foot-candles (700 to 930 Lux) at the working level, approximately 3'-0" [915 mm] above the floor. The fixtures are
operated from the Couch and the Couch Pendant through a relay. If skylights and atria are used for general illumination,
their contribution to the light level must be coordinated with the requirements during patient setup.

63 - Safety Device Systems
63.049
Provide beam-on warning lights in the treatment room, and over the door, or at eye level adjacent to the door outside the
treatment room. Colored (usually red) lights usually must be placed such that one is visible from any point in a linac room.
They are usually located adjacent to the emergency-off switches. They indicate beam-on condition and may be required to
blink when the beam is on. Verify local requirements with regional regulatory agencies.
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63.294
Safety door interlock switches are required for all installations. Provide for both 12 V DC and 120/220 V AC door
interlocks. They are normally open type switches and are used to insure that the room doors are closed during Novalis
DDS operation. Verify with the door manufacturer the type of switches supplied with the door or provide compatible type.
63.640
Provide emergency-off switches in room (normally closed type, manual reset). In addition to the switches required as part
of the room, emergency-off devices are built into the Novalis DDS Stand and Couch. Adequate Switches must be
provided in linac rooms so that one need not pass through the primary beam to disable the Novalis DDS. Do not locate
emergency off switches in primary beam. Locate switches to avoid inadvertent contact, such as by gurneys or carts. Verify
all requirements with regional regulatory agencies.

66 - Circuit Breakers /UVRs
66.253
The Main Circuit Breaker Panel may be flush mounted on, or recessed in, wall. If recessed, provide a minimum 6" (150
mm) thick wall. Locate within sight of and within 10 feet (3050 mm) of the Novalis DDS control equipment casework.

67 - Communications
67.039
Two CCTV cameras are included in the delivery. The CCTV cameras are usually located approximately 15 degrees off
each side of the equipment's longitudinal axis. Consult with the Customer for desired location. Provide a power receptacle
and 3/4" (20 mm) signal conduit from the control equipment area to each camera. Do not locate cameras in the primary
beam path.
67.068
CCTV monitors may be mounted on or under shelf and must be visible during treatment. The CCTV monitors must be
located with patient privacy in mind. Monitors are often recessed in the control console casework and viewed through cutouts covered with glass. Provide a power receptacle for the monitors. A non- interruptible power source may be required
by regulatory code.
67.069
A two-way patient intercom system is included in the delivery. The in-room intercom is wall and/or ceiling mounted and
can be voice-activated or continuous-on. The intercom at the control equipment area is push-to-talk. Provide a 3/4" (20
mm) signal conduit from the control equipment area and power to the intercom. A non- interruptible power source may be
required by regulatory code.
67.075
Provide an outside phone line for remote diagnostics modem. This line must be dedicated to data transmission and shall
not go through a PBX or similar phone system.
67.113
Provide convenience phone jacks as required. A phone jack should be provided at any BrainLAB equipment cabinet not
located in the equipment room, near the equipment and within the control equipment casework. The phone system shall
be operational prior to the equipment installation.
67.423
Provide network cabling outlets at all server or workstation equipment locations. All network cabling must be in place and
tested prior to equipment installation. Network patch panels, hubs and routers are typically located in a server room or
closet.
67.522
Provide a network socket at location of the In-Room Monitor for future system upgrades.
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69 - Power Receptacles / Switches
69.034
Provide a dimmer switch for set-up lights. This switch is used to adjust the illumination level of the set-up lights so that
they are dim enough for clear visibility of the lasers, but bright enough for safe movement through the room.
69.048
A room lights switch is optional. The room lights are normally controlled through the hand pendant on the couch.
69.112
A standard electrical outlet near the back of the accelerator, near the Modulator, and at convenient locations on the
Control Console are required to service the equipment.
69.229
Door operator switches are required for Novalis installations with motorized doors. The in-room switch is typically located
near the inside of the door. The outer switch should be located near, and in control of, the control equipment area. Provide
electrical power for the door operator and coordinate the vault ceiling height at the door to clear the door operator
hardware. Verify details with the door manufacturer.
69.385
At locations where access to the In-Room Monitor is difficult, a switch may be installed in the room to control the power
receptacle.
69.427
Provide an electrical power receptacle at the In-Room Monitor.
69.469
Provide a power receptacle at each CCTV Camera.
69.489
A single room master switch can control the setup lights, laser positioning lights, closed circuit television system and InRoom Monitor. It is often located outside the room and includes a pilot light.
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10 – General Notes
10.010
Delivery and installation by customer.
10.231
Some of the equipment listed as "by Customer" may be purchased from BrainLAB as a Customer option. Verify order with
the Customer or BrainLAB Sales Manager.

41 - Component Anchorage
41.119
If requested by the regional BrainLAB Project Site Coordinator, provide 5 anchorage brackets in structure above. These
brackets are located in the ceiling structure over isocenter area in the linac room and are suggested for rigging and for use
during equipment service. See plan view for orientation. Design for three at 25 kN capability and 2 at 50 kN capability.
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10 - General Notes
10.353
Use the following description of the Novalis DDS operational states to determine the estimated utility load based on
normal treatment cycles:
• Standby - A condition usually in effect on weekends and overnight with only minimal electrical supplies operative, but
with the water cooling system on.
• Mode Release - A condition with no energy selected, all magnet and steering power supplies off, but with the klystron
solenoid power supplies operative. Approximately 42 minutes per hour.
• Ready/Energy Select - A condition with the Novalis DDS ready to Beam-On. Approximately 6 minutes per hour.
• Beam- On - The full-duty condition in which all primary heat sources operate at their maximum levels. Approximately 12
minutes per hour. The Beam-On State is maintained continuously for one hour or more during physics and calibration
use.
• The estimated number of minutes per hour of each state is based on an average of six patients treated per hour.

60 - General Electrical Specifications
60.060
The Customer shall provide all wiring and components shown on the left side of the terminal blocks. The DC voltage
terminal block accepts 14 AWG or smaller wire. The TB-1 terminal block accepts 2/0 AWG or smaller wire. BrainLAB shall
provide all circuits to the right of the terminal blocks. The BrainLAB-provided control interconnect cables are not shown on
this drawing. Label customer supplied wiring per terminal block connection.
60.232
Provide 120 V AC (typical 60Hz) or 240 V AC (typical 50Hz) power for lighting and accessories circuits. 277 V AC lighting
is acceptable, but will require a separate laser positioning light circuit. Lighting, lasers, and In-Room monitor may be on
separate circuits.
60.364
Novalis Equipment Power Requirements
• Input voltage - 200 to 240 V AC, line-to-line, 3-phase, 4-wire plus ground, typical 60 Hz. OR 360 to 440 V AC, line-toline, 3-phase, wye, 4-wire plus ground, typical 50 Hz.
• Line voltage regulation - ±5%. This is the maximum allowable steady-state deviation from the nominal value selected.
• Maximum phase voltage imbalance - 3% of the nominal value. This is the maximum difference between any two phase
voltages when operating at full load (Beam-On).
• Input frequency - 50 or 60 Hz ±1 Hz
• Electrical loads - 3kVA in Stand-By state, 5kVA in Ready state and 15kVA in Beam-On state.
• Long-Time Load - 15kVA. This is the maximum load that the source is expected to sustain during normal (Beam-On)
operation; that is, during treatment. It must also be capable of sustaining this load occasionally for much longer periods
of test and calibration.
• Power factor - Estimated to be 90% or more. Most of the load is inductive. The line-current waveform is non-sinusoidal.
• Source impedance - 2.5% maximum. This maximum recommendation is based on the minimum required source
capacity; namely, 15kVA. At 208 V AC, this corresponds to 42A full load current. The recommended maximum
impedance is therefore 72mΩ. At 400 V AC the full load current is 22A and the recommended maximum impedance is
267mΩ. No minimum is specified, however, the fault current available shall not exceed 10,000A
• A separate grounding conductor is required. The minimum ground conductor size shall be 4 AWG. Ground equipment
through the "Hospital Grid System". The equipment is sensitive to electrolysis from water pipe grounding. Do not use
water supply piping for ground.
60.365
Electrical Connections – The Customer shall (under BrainLAB supervision):
• Make all connections to Novalis DDS Stand Patch Panel per the Interconnection Wiring Diagram
• Review connections and equipment function with Installer
• Insure that rough-in for conductors for listed items includes 8'-0" [2440 mm] left coiled in pull box
• Route all system power from an isolated power source through the Main Circuit Breaker Panel
• Supply and connect phase, common and neutral power supply wires
• Supply and connect wiring for Under Voltage Relay, Beam-On Lights, Door Interlocks, Emergency-Off Switches,
Positioning Laser Relay and Room Lights Relay
• Bundle all wiring in conduits shared by linac cables.
• Pull BrainLAB-supplied cables (9) from the Console to the Base Frame pit.
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60.528
Power Conditioning Requirements
• The equipment is sensitive to line voltage variations and source impedance. A complete survey of the electrical supply
should be conducted prior to the equipment installation and a copy of this survey should be sent to the regional
Installation Coordinator for the equipment file. Isolation transformers and/or power conditioners are required where the
electrical power requirements specified herein cannot be met
• Caution should be taken when powering the x-ray equipment from the same distribution source such as elevators,
HVAC equipment and other phase controlled loads, because of potential adverse affects on the operation of the x-ray
equipment. The supply voltage wave form should be practically sinusoidal with less than 5% total harmonic distortion.
Signals from devices that use the power line as a means of distribution can be the source of problems, and efforts
should be taken to minimize such effects
• Transients lasting no more than a few cycles will not cause harm if limited to the specified steady state line voltage
regulation. Transient suppression is required where larger, longer lasting or frequent transients occur as these can
cause interruption of operation and/or equipment damage.
60.530
Provide 120 V AC (typical 60Hz) or 240 V AC (typical 50Hz) power.

61 - Laser Positioning Lights
61.042
The power to lasers is typically supplied by a grounded power receptacle at each laser location. A 3'-0" (900 mm) power
cord is provided with each laser. The receptacles are controlled through the Novalis DDS by a Pendant located at the
Equipment Couch as defined by the Interconnection Wiring Diagram. Each laser consumes 25W.

62 - Room Lighting
62.036
The room lights, setup lights, laser positioning lights, Closed Circuit Television System and In-Room Monitor can be
controlled by a single room master switch, often outside the room and including a pilot light. The room lights can be on a
separate circuit. Laser positioning lights control is automatically subordinated to room lights control on the Novalis DDS. A
warning that lasers are on is implied when the room lights are off (lasers are turned off when room lights are on). The
room lights and laser positioning lights may have wall switches inside the room, but this is not necessary when they are
connected to the Couch control relays. Three-way switching is not recommended.
62.038
Setup lights are normally dimmable incandescent fixtures that allow the intensity to be adjusted by the therapists, while
aligning the patient to the laser lights. The setup lights are usually located above and to either side of the longitudinal axis.
The range of illumination for the setup lights is usually 25 to 40 foot-candles (230 to 370 Lux). Their operation is
independent of the Pendant and Couch controls.
62.050
Main room lights are used for general illumination, while the patient is moving into and out of the room and for machine
and room maintenance. This system normally uses fluorescent fixtures. The range of illumination for this activity is 75 to
100 foot-candles (700 to 930 Lux) at the working level, approximately 3'-0" [915 mm] above the floor. The fixtures are
operated from the Couch and the Couch Pendant through a relay. If skylights and atria are used for general illumination,
their contribution to the light level must be coordinated with the requirements during patient setup.

63 - Safety Device Systems
63.049
Provide beam-on warning lights in the treatment room, and over the door, or at eye level adjacent to the door outside the
treatment room. Colored (usually red) lights usually must be placed such that one is visible from any point in a linac room.
They are usually located adjacent to the emergency-off switches. They indicate beam-on condition and may be required to
blink when the beam is on. Verify local requirements with regional regulatory agencies.
63.053
A ready light in the room and/or over the door may be required. Verify local requirements with regional regulatory
agencies.
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63.054
The incandescent lamp load on either the beam-on circuit or the ready lights circuit shall not exceed 120W. If a greater
load is required, use these circuits to control a larger relay.
63.065
The second door interlock switches are shown for paired entry doors.
63.294
Safety door interlock switches are required for all installations. Provide for both 12 V DC and 120/220 V AC door
interlocks. They are normally open type switches and are used to insure that the room doors are closed during Novalis
DDS operation. Verify with the door manufacturer the type of switches supplied with the door or provide compatible type.
63.526
A beam-off light may be controlled by the Novalis DDS. Most sites do not use this feature. Verify local requirements with
regional regulatory agencies.
63.640
Provide emergency-off switches in room (normally closed type, manual reset). In addition to the switches required as part
of the room, emergency-off devices are built into the Novalis DDS Stand and Couch. Adequate Switches must be
provided in linac rooms so that one need not pass through the primary beam to disable the Novalis DDS. Do not locate
emergency off switches in primary beam. Locate switches to avoid inadvertent contact, such as by gurneys or carts. Verify
all requirements with regional regulatory agencies.

64 - Cable Access Runs
64.056
Customer supplied cabling to connection point at stand plus 10'-0" (3000 mm).
64.482
These cables are typically routed to the equipment through the Relay Junction Box.

65 - Pull / Junction Boxes
65.143
The Relay junction box shall be 12" x 12" x 6" deep (300 x 300 x 150 mm). Locate above ceiling (if accessible) near the
Novalis DDS Stand.

66 - Circuit Breakers /UVRs
66.040
Provide 15 A at 120 V AC or 15 A at 240 V AC dedicated circuit breakers for BrainLAB control console equipment power
outlets.
66.043
Start Button, normally-open type, locate near the Main Circuit Breaker Panel. This button must be held closed while
resetting the Main Circuit Breaker. (Provide only if not using G.E. Main Circuit Breaker Panel).
66.063
An Under-Voltage Release (UVR) is required to provide the capability of disconnecting all power (except control
transformer circuit) when the emergency-off circuit is broken. Otherwise, power is interrupted only by contractors in the
power distribution compartment. Due to a battery in the Novalis DDS, the UVR will not trip during temporary power loss.
Recommend GE part #TEDUV8RS 24 VDC. (Only if not using G.E. Main Circuit Breaker Panel). Uninterrupted 24 VDC
must be provided.
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66.361
The Novalis DDS Main Circuit Breaker Panel must be located within sight of and within 10 feet [3050 mm] of the Novalis
DDS control equipment casework. Conspicuously identify the Main Circuit Breaker as "Main Disconnect for Novalis DDS".
Select required Main Circuit Breaker from following list:
• Main Circuit Breaker Panel, G.E. Catalog # 600CBB70A, (Includes 70 A UVR Breaker, 24V DC Power Supply, and
Pushbutton). OR
• line voltage - 208 V AC (typical 60Hz) 70 A UVR (24V DC) Breaker
• line voltage - 400 V AC (typical 50Hz)40 A UVR (24V DC) Breaker
• Fault Condition - 500A for 0.1 second at 208 V AC or 250A for 0.1 second at 400 V AC (this is the load resulting from a
fault that is interrupted by the Novalis DDS internal, resetable protective circuits). The Novalis DDS produces a 500A
surge at 208 V AC or 250A at 400V AC. This surge lasts 30 to 40 milliseconds. The circuit breaker specified will
accommodate this surge. The disconnect and over current protection capability of the breaker is provided by its
interrupt rating of 65kA at 200 to 240 V AC or 25kA at 360 to 440 V AC.

68 - Misc. Electrical Components
68.052
Provide Box mounted control relay: Potter and Brumfield PRD11DG0-24, 24 V DC (or equivalent). The maximum current
through this relay is 20 A per contact for fluorescent tubes and 10 A per contact for incandescent lighting. These ratings
apply at voltages up to 277 V AC. The UL-recognized life under this rated load is 6,000 cycles. The current rating cannot
be doubled simply by using this relay in parallel. If higher load lighting is used, this relay must be used to control larger
relays or different relays must be specified. The maximum total coil current at the relay is 1 A.
68.485
UVR Power Supply- Provide a power supply suitable for driving the load of the UVR.
• Input: 105 - 125 VAC, 50/60 Hz or 210 - 277 VAC, 50/60 Hz
• Output: 24 VDC ± 15% @ 3A (less than 1 V ripple max), (Provide only if not using G.E. Main Circuit Breaker Panel).

69 - Power Receptacles / Switches
69.034
Provide a dimmer switch for set-up lights. This switch is used to adjust the illumination level of the set-up lights so that
they are dim enough for clear visibility of the lasers, but bright enough for safe movement through the room.
69.041
Provide a grounded 4-plex electrical power receptacle for future Novalis DDS computer control components. Locate
adjacent to the underside of the counter to provide maximum power cable extension room.
69.044
Provide a grounded 4-plex electrical power receptacle for Record & Verify System components. Locate adjacent to the
underside of the counter to provide maximum power cable extension room.
69.046
Provide a grounded 4-plex electrical power receptacle for Novalis DDS Control computer components. Locate adjacent to
the underside of the counter to provide maximum power cable extension room.

69.047
A laser positioning lights switch is optional. The laser positioning lights are normally controlled through the hand pendant
on the couch.
69.048
A room lights switch is optional. The room lights are normally controlled through the hand pendant on the couch.
69.051
Control area power receptacles (at control equipment casework).
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69.427
Provide an electrical power receptacle at the In-Room Monitor.
69.460
Provide a grounded 4-plex electrical power receptacle for Micro-Multileaf Collimator (m3) components. Locate adjacent to
the underside of the counter to provide maximum power cable extension room.
69.469
Provide a power receptacle at each CCTV Camera.
69.489
A single room master switch can control the setup lights, laser positioning lights, closed circuit television system and InRoom Monitor. It is often located outside the room and includes a pilot light.
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10 - General Notes
10.626
This scheme is a suggestion only. It shows an alternative connection of the Novalis DDS with standard earth leakage
circuit breakers (Fi), instead of customized GE-items mentioned on page before. The final scheme has to be implemented
by customers' electrical planner and may contain additional components. Customer is responsible for installation in
accordance to local safety- and/or electrical regulations. Please see previous ‘Interconnection Wiring Diagram’ for
explanation of all keynotes.

66 – Circuit Breakers / UVRs
66.365
Relay legend:
K1
K2
K3
K4
K5
K6
K7
K8

24 V DC
24 V DC
230 V AC
120 V AC
120 V AC
120 V AC
24 V DC
230 V AC

Laser Positioning System
Illumination Treatment Room; opens when Laser System is switched on
Illumination for room clean-up
Warning Light ‚Stand-By’
Warning Light ‚Beam-On’
Warning Light ‘Ready’
Lock
UVR-function

68 – Misc. Electrical Components
68.053
A master switch can control complete room illumination for purposes like cleaning up the room.
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10 - General Notes
10.353
Use the following description of the Novalis DDS operational states to determine the estimated utility load based on
normal treatment cycles:
•
Standby - A condition usually in effect on weekends and overnight with only minimal electrical supplies operative,
but with the water cooling system on.
•
Mode Release - A condition with no energy selected, all magnet and steering power supplies off, but with the
klystron solenoid power supplies operative. Approximately 42 minutes per hour.
•
Ready/Energy Select - A condition with the Novalis DDS ready to Beam-On. Approximately 6 minutes per hour.
•
Beam- On - The full-duty condition in which all primary heat sources operate at their maximum levels. Approximately
12 minutes per hour. The Beam-On State is maintained continuously for one hour or more during physics and
calibration use.
•
The estimated number of minutes per hour of each state is based on an average of six patients treated per hour.

23 - Dimension Descriptions
23.131
This is the line of the equipment Stand.

40 - Base Frame Installation / Anchorage
40.130
This is the line of the Base Frame pit.

50 - General Mechanical Notes
50.355
Environmental Specifications
• Humidity range - 15% to 80% Relative Humidity, Non-condensing
• Temperature range - 60° to 80°F (16° to 27°C)

51 - Plumbing
51.014
A sink with running hot and cold water is highly recommended in linac rooms. Appropriate codes should be followed
regarding paddle or foot controls and type of faucet. Floor drains should not be located in the room to avoid possible
backup into the equipment floor recesses. Do not run water lines directly above the Novalis DDS components or control
console.

52 - Coolant System
52.350
Coolant Specification
• The cooling water requirement can be satisfied with a one-pass system (domestic supply and waste return) or a closedloop system. Although most water and sanitary districts restrict the use of one-pass cooling, it can generally be used for
back-up. If a closed-loop system is used, provide a domestic back-up system
• The Novalis DDS does not contaminate the coolant.
• Experience has shown that some local potable water supplies have caused excessive corrosion and frequent
replacement of the internal Novalis DDS heat exchanger. Under the following conditions, professional advice should be
obtained to recommend appropriate water treatment:
a) When the total dissolved solids are greater than 300 mg/L and the pH (actual) is less than 6.5 or greater than 9.6 or
b) When the total dissolved solids are between 100 mg/L and 300 mg/L and the pH (actual) is less than 8.2 or greater than
11.2 or
c) When the total dissolved solids are less than 100 mg/L and the pH (actual) is less than 10.0 or greater than 13.0 or
d) When the chloride or sulfate content is high.
• Maximum glycol content of coolant: 50%.
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52.362
Novalis DDS Cooling Requirements:
• The Novalis DDS coolant heat load varies with the operational state as outlined below:
• Standby State coolant heat load: 1 kW (3,414 Btu/hr).
• Mode Release State coolant heat load: 1 kW (3,414 Btu/hr)
• Ready/Energy Select State coolant heat load: 1 kW (3,414 Btu/hr)
• Beam-On State coolant heat load: 7 kW (23,900 Btu/hr)
• Normal treatment cycles, see Novalis DDS Operational States [keynote 10.353], will require heat dissipation into
cooling water of 2.2 kW (7,511 Btu/hr)
• Minimum operational heat load:1 kW (3,414 Btu/hr) - 24 hour cooling required
• Maximum heat load (during beam-on): 7 kW (23,900 Btu/hr)
• Maximum overall input pressure, including normal back pressure: 100 PSIG (7 kg/cm²)
• The actual pressure drop through the Novalis DDS under maximum heat load conditions is 32 PSI (2.3 kg/cm²).
• Average temperature rise during Standby and Ready States: 13° C (13° F).
• Average temperature rise during Beam-On State: 16° C (29° F).
• Periodic cooling water flow through the Novalis DDS: 0 GPM (with internal bypass valve closed only).
52.363
Terminate cooling water supply and return lines at Base Frame pit back or optionally side, with 3/4" female NPT valves
and plugs. Refer to the Base Frame Pit and Installation drawing for termination location. Final connection from valves in
Base Frame pit to valves in the Novalis DDS Stand will be installed by Customer / contractor using BrainLAB provided
hose kit during the Novalis DDS installation.
52.449
This is a shut-off valve within the Novalis DDS Stand.
52.451
The modulating temperature control valve is located in the Novalis DDS stand. This valve monitors the temperature of the
returning coolant in the Novalis DDS internal coolant loop. It opens or closes to control the flow of external coolant through
the Novalis DDS internal heat exchanger in order to maintain an internal coolant loop temperature of 104°F (40°C). This
valve may close completely during minimum demand periods. If the bypass loop shut-off valve is open, the coolant is
directed through the bypass loop.
52.452
This is the heat exchanger located in the Novalis DDS Stand.
52.453
This is the internal Novalis DDS coolant loop.
52.454
The bypass shut-off valve is located in the Novalis DDS Stand. During installation, this valve is closed for one-pass
coolant systems or opened to provide constant flow for closed-loop coolant systems. If a closed-loop system design with
domestic water backup is selected, provide a means to notify the user that the Novalis DDS bypass valve should be
closed in the event that the domestic water backup system is used. This valve is present only in systems shipped after
January 1994.
52.456
Provide shut-off valves on the supply and return coolant lines. Locate valves in an accessible location within 25'-0" (7.6 m)
of the Novalis DDS.
52.457
The typical incoming coolant temperature range is 50°F to 75°F (10°C to 25°C). The coolant system must be designed to
eliminate the possible formation of condensation. If lower temperature coolant is used, a psychrometric chart must be
consulted to determine the dew point in the facility. If the inlet coolant temperature is at or below this dew point,
condensation will form on the coolant system pipes which could result in equipment damage.
52.459
Provide a flow meter on the supply or return line in an accessible location near the linac room.

1.52.2
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53 - Ventilation
53.101
The Novalis DDS will produce detectable levels of ozone under certain conditions. Four to six air changes per hour are
normally required to maintain undetectable levels, depending on the size of the room and air circulation efficiency.
Ventilation required to remove the heat dissipated to the room air normally accomplishes this. The ventilation system
should use "fresh-air" as part of its design. Treatments should not be performed if the ventilation system is not in
operation. Long irradiations at high dose rates, such as those performed for physics measurements, should be followed by
"airing out" the room. It is important to provide positive air pressure in the linac room to "hold" swing-type doors closed.
53.448
Provide ventilation sufficient for removal of equipment air heat load as follows:
Novalis DDS Vault
• · 6.0 kW (20,487 Btu/hr) at Novalis DDS Stand/Gantry during Beam-On state.
• · 1.0 kW (3,414 Btu/hr) at Novalis DDS Stand/Gantry during other states.
Novalis Control Console Area
• · 1.0 kW (3,414 Btu/hr) at Novalis DDS Control Console
• · 1.0 kW (3,414 Btu/hr) at R&V System (server + workstation)
• · 1.5 kW (5,121 Btu/hr) at m3 (Multileaf Collimator) Workstations
Other Areas
• · 0.6 kW (2,048 Btu/hr) at Treatment Planning Station
• · 0.6 kW (2,048 Btu/hr) at optional R&V Editing Station

55 - Fire Protection
55.102
Sprinklers inside the treatment room are discouraged. Their discharge or inadvertent leakage into the Couch pit or into the
Stand generate expensive repairs with extended shut-downs. Some jurisdictions allow substitution of Type I construction
for fire protection. Detectors are strongly recommended and normally adequate if a type "C" fire extinguisher is available
in the treatment room. Heat detectors or photo-electric smoke detectors are preferred because ionization-type detectors
can, under certain circumstances, give false alarms. If fire sprinklers are required by local authorities, sprinkler heads
should not be located above the equipment. A system valved and controlled by the smoke detector (dry pre-action) can be
incorporated so that sprinklers are "wet" only upon specific need. Semi- or fully recessed, high temperature heads are
recommended in "wet" systems. The safety of non-ambulatory patients should be reviewed if a chemical system is
considered. Verify all regional regulatory code requirements.

70 - Radiation Shielding
70.121
To reduce radiation exposure outside room, air handling ducts should enter/exit the room through penetration(s) above
the maze door. The ducts should be placed as high as possible in order to minimize radiation exposure to occupied
space. The ducts should be designed to minimize the area of penetration through the wall. In most cases, duct shielding
will not be required, provided the duct design conforms to this criteria. Clear space should be left around the duct (outside
the treatment room) for shielding retrofit, in case the post installation radiation survey indicates a requirement.
Penetration, including ducts, directly into the treatment room should be avoided. For no-maze treatment rooms, duct
design and shielding must be addressed by the Physicist of Record.
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The following component information is designed to be used in conjunction with the IDP section listed below. The dimensions and weights listed are
subject to change. The weights and dimensions listed represent the installed condition. The decibel levels listed represent the maximum dB in the
workplace under normal conditions as measured on response curve "A". Verify the actual equipment ordered with the Customer or the BrainLAB Sales
Manager. "n/a" means either "not applicable" or "not available".
BrainLAB Novalis Shaped Beam SurgeryTM System Components
Key

Equipment

QTY

0.0.0

Gantry & Stand

1

0.0.1

Treatment Couch

1

0.0.2

Base Frame

1

0.0.3

Inroom Monitor

1

1.0.0

Electronics Cabinet

1

1.0.1

Control Console

1

1.0.2

Service Keyboard

1

1.0.3

Video Monitor

1

1.0.4

Service Printer

1

1.1.0

mMLC Workstation Computer

1

1.1.1

mMLC Dedicated Keyboard

1

1.1.2

mMLC Mouse

1

1.1.3

mMLC Controller Computer

1

1.1.4

mMLC Controller Keyboard

1

1.1.5

mMLC Controller Mouse

1

1.1.6

mMLC Monitor

1

1.1.7

mMLC Line Conditioner

1

1.1.8

Monitor T-Switch

1

1.1.9

VI Computer

1

Max
Watts

Max
dbA

6000

69

n/a

72

n/a

n/a

100

n/a

1200

57

n/a

n/a

n/a

n/a

100

n/a

17” Flatscreen

50

53

24 pin

550

n/a

n/a

n/a

n/a

n/a

550

n/a

n/a

n/a

n/a

n/a

100

n/a

27

n/a

n/a

n/a

550

n/a

5

n/a

Fixed

14

n/a

Controlled

60

n/a

13” CRT

n/a

n/a

n/a

n/a

n/a

n/a

1

n/a

Crosshair, Red

1

n/a

Line, Red

1

n/a

Crosshair, Red

Height

Width

Depth

Weight

inch
(mm)

inch
(mm)

inch
(mm)

lb
(kg)

Novalis Dose Delivery System
108
50
106
13400
(2743)
(1270)
(2692)
(6077)
67
24
85
1357
(1702)
(610)
(2159)
(615)
11
58
122
1650
(279)
(1473)
(3099)
(748)
20
19.5
20
16.3
(508)
(495)
(508)
(7.7)
31
24.5
32.5
240
(787)
(622)
(826)
(109)
3
22
9
5
(76)
(559)
(229)
(2)
2
19
8
4
(51)
(483)
(203)
(1.8)
14.4
14.4
2.8
6.1
(367)
(367)
(70)
(13.4)
6.5
17
14.9
16.5
(165)
(432)
(378)
(7)

Comment

21” Flatscreen

m3
16.7
(425)
2
(51)
1.5
(38)
6
(152)
2
(51)
1.5
(38)
14.4
(367)
5.9
(150)
2.5
(64)
16
(406)

7.1
(181)
19
(483)
3.5
(89)
16
(406)
19
(483)
3.5
(89)
14.4
(367)
5.9
(150)
6
(152)
6
(152)

17.6
(447)
8
(203)
5.5
(140)
16
(406)
8
(203)
5.5
(140)
7.9*
(200)
13
(330)
6
(152)
16
(406)

28
(12.7)
4
(1.8)
0.25
(0.1)
23
(10)
4
(1.8)
0.25
(0.1)
6.1
(13.4)
35
(16)
4
(2)
23
(10)

17” Flatscreen,
stand

Operating Accessories
0.2.0

CCTV Camera

1

0.2.1

CCTV Camera

1

1.2.0

CCTV Monitor

2

0.3.0

Intercom Patient

1

1.3.0

Intercom Operator

1

0.4.0

Laser

2

0.4.1

Laser

1

0.4.2

Laser (OPTION)

1
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2.5
(65)
7.5
(191)
13.6
(346)
6.3
(160)
7
(178)
6.3
(160)
6.3
(160)
6.3
(160)

2.8
(70)
4.7
(120)
14.4
(366)
5.1
(130)
5.6
(142)
3.4
(86)
3.4
(86)
3.4
(86)

5
(128)
n/a
14.4
(366)
2
(50)
2.2
(55)
3
(75)
3
(75)
3
(75)

1
(0.5)
4.4
(2)
21.2
(9.6)

3.3
(1.5)
3.3
(1.5)
3.3
(1.5)

1.61.1

*with

BrainLAB Novalis Shaped Beam SurgeryTM System Components
Key

Equipment

QTY

2.5.0

iPlan Planning Computer

1

2.5.1

iPlan Keyboard

1

2.5.2

iPlan Monitor

1

2.5.3

iPlan Mouse

1

2.5.4

iPlan Printer

1

2.5.5

X-ray Scanner

1

1.6.0

File Server Computer

1

1.6.1

File Server Keyboard

1

1.6.2

File Server Monitor

1

1.6.3

File Server Mouse

1

1.6.4

Network Printer

1

1.6.5

Edit Workstation Computer

1

1.6.6

Edit Keyboard

1

1.6.7

Edit Monitor

1

1.6.8

Edit Mouse

1

3.6.5

Edit
Workstation
(OPTION)

3.6.6

Edit Keyboard (OPTION)

1

3.6.7

Edit Monitor (OPTION)

1

3.6.8

Edit Mouse (OPTION)

1

Height

Width

Depth

Weight

inch
(mm)

inch
(mm)

inch
(mm)

lb
(kg)

17.5
(445)
2
(51)
16.4
(417)
1.5
(38)
9.2
(234)
5.1
(130)

TPS Planning Station
8
22
(205)
(560)
19
8
(483)
(203)
16.4
8.5*
(416)
(216)
3.5
5.5
(89)
(140)
23.3
15
(592)
(381)
14.8
24.7
(376)
(628)

55
(25)
4
(1.8)
16.5
(7.5)
0.25
(0.1)
22
(10)
32
(14.5)

Max
Watts

Max
dbA

700

34

n/a

n/a

50

n/a

n/a

n/a

48

47

A3 DeskJet

n/a

n/a

A3 standard scanner

775

42

n/a

n/a

35

n/a

n/a

n/a

320

63

300

30

n/a

n/a

100

n/a

n/a

n/a

300

30

n/a

n/a

100

n/a

n/a

n/a

Comment

min. 19” Flatscreen,
*with stand

Record & Verify System

x.

x.

x.

Computer

1

18.5
(47)
2
(51)
12.8
(330)
1.5
(38)
10
(241)
15.2
(385)
2
(51)
14.4
(367)
1.5
(38)
15.2
(385)
2
(51)
14.4
(367)
1.5
(38)

8.7
(22)
19
(483)
13.6
(346)
3.5
(89)
16
(415)
8
(205)
19
(483)
14.4
(367)
3.5
(89)
8
(205)
19
(483)
14.4
(367)
3.5
(89)

28
(71)
8
(203)
7.1*
(180)
5.5
(140)
19
(486)
19.8
(504)
8
(203)
2.8
(70)
5.5
(140)
19.8
(504)
8
(203)
2.8
(70)
5.5
(140)

70
(31.8)
4
(1.8)
7.3
(3.3)
0.25
(0.1)
19
(9)
35
(16)
4
(1.8)
7.9*
(200)
0.25
(0.1)
35
(16)
4
(1.8)
7.9*
(200)
0.25
(0.1)

15” Flatscreen,
stand

LaserJet

17” Flatscreen,
stand

*with

17” Flatscreen,
stand

*with

Key-Code
numeration
group
0
1
2
3
4
5
6
7

…
…
…
…
…
…
…
…

Linac
mMLC
CCTV System
Intercom System
Laser System
Planning Station
Record&Verify System
ETX
location
0
1
2
3

1.61.2

…
…
…
…

*with

Treatment Room
Control Room
Planning Room
Other
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The dimensions and weights listed are approximate and subject to change. The weights and dimensions listed represent the as
shipped condition and depend on the individual system configuration. Verify the actual equipment ordered with the Customer or the
Varian District Sales Manager. The designation "n/a" means either "not applicable" or "not available".

BrainLAB Novalis Shaped Beam SurgeryTM System Standard Shipping
Key

Equipment

QTY

Length

Width

Height

Weight

inch
(mm)

inch
(mm)

inch
(mm)

lb
(kg)

117
(2970)
39
(990)
55
(1400)

55
(1400)
39
(990)
38
(970)

89
(2260)
56
(1420)
41
(1040)

8375
(3798)
4076
(1849)
524
(238)

52
(1321)
84
(2134)
39
(990)
55
(1400)

52
(1321)
48
(1219)
39
(990)
38
(970)

87
(2210)
80
(2032)
56
(1420)
41
(1040)

3400
(1542)
5640
(2558)
4076
(1849)
524
(238)

63
(1600)
80
(2030)
109
(2770)
47
(1190)
51
(1300)
50
(1270)
20
(510)
53
(1350)
53
(1350)
120
(3050)
32
(810)
48
(1220)

32
(810)
32
(81)
36
(910)
37
(940)
26
(660)
44
(1120)
12
(300)
37
(940)
37
(940)
63
(1600)
23
(580)
31
(790)

38
(970)
17
(430)
44
(1120)
44
(1120)
20
(510)
9
(230)
30
(760)
32
(810)
32
(810)
22
(560)
25
(640)
40
(1020)

1350
(612)
282
(128)
725
(329)
440
(200)
465
(211)
130
(59)
84
(38)
365
(166)
325
(147)
2720
(1234)
352
(160)
336
(152)

56
(1420)
69
(1750)
96
(2440)

50
(1270)
48
(1220)
48
(1220)

52
(1320)
37
(940)
28
(710)

141
(2)
325
(147)
310
(141)

Comment

1

A. ‘Three-Piece Breakdown’
01

Drive Stand and Gantry with Head

1

02

Counterweight

1

03

Pulse Forming Network (PFN) Assembly

1

1

B. Optional ‘Four-Piece Breakdown’
01

Drive Stand

1

02

Gantry and Head

1

03

Counterweight

1

04

Pulse Forming Network (PFN) Assembly

1

1

C. Additional Items
01

Exact Couch Elevator

1

02

Exact Couch Stretcher

1

03

Drive Stand Panels and Doors

1

04

Console Electronics Cabinet

1

05

Skids and Dollies

1

06

Skirt and Fan Assembly

1

07

SF6 (Sulfurhexaflourid) Gas

1

08

Misc. Crate #1

1

09

Misc. Crate #2

1

10

Base Frame Moving Floor

1

11

Deionized Water

1

12

Interconnection Cables Novalis DDS

1

1

D. Fiberglass Gantry Panels
01

Fiberglass #1

1

02

Fiberglass #2

1

03

Fiberglass #3

1
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BrainLAB Novalis Shaped Beam SurgeryTM System Standard Shipping
Key

Equipment

QTY

Length

Width

Height

Weight

inch
(mm)

inch
(mm)

inch
(mm)

lb
(kg)

81
(2060)
47
(1200)
47
(1200)
47
(1200)
47
(1200)
37
(950)
47
(1200)
47
(1200)
24
(600)

32
(800)
32
(800)
32
(800)
32
(800)
32
(800)
35
(890)
32
(800)
32
(800)
20
(500)

30
(750)
47
(1190)
47
(1190)
47
(1190)
47
(1190)
75
(1910)
47
(1190)
47
(1190)
8
(210)

174
(79)
251
(114)
287
(130)
267
(121)
163
(74)
630
(286)
88
(40)
82
(37)
9
(4)

Comment

E. Stereotactic Instrumentation and Computers²
01

Imaging Couch Top

1

02

Crate Hardware #1

1

03

Crate Hardware #2

1

04

Crate Hardware #3

1

05

Crate Hardware #4

1

06

Computer Systems

1

07

Crate Hardware #5

1

08

Crate Hardware #6

1

09

Mask Sets

1

Only in combination
with ETX

Storage Conditions
Low dust conditions must be maintained (dry, 10°-25° C, no sand, dust, rain, snow, etc.)
The parts are to be stored in pest-free (e.g. ants, rodents, termites,…) storage facilities.
Storage area must have controlled access and be secure to prevent damage or pilferage.
1

ex USA (seafreight in a 40’ container)

² ex Germany (airfreight)
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