SPECIFICATIONS FOR WIDE-BORE CT-SIMULATOR
A wide bore CT Scanner for radiotherapy simulation, placement of treatment fields and marking of radiation field portals on patient's skin is required. The CT scanner should have carbon fiber tabletop with indexing facilities (for all kinds of immobilization system used in radiotherapy) identical to that of linear accelerators in the department. The CT-simulator should have at least three computer controlled moving lasers for marking the field reference points, consists of a single overhead moving laser to project the sagittal plane, two moving lasers to project coronal plane and two moving lasers to project the axial plane. This should eliminate the need for manual couch movements. The CT scanner should also have conventional in-built lasers for positioning the patient along with all positional devices.
The detailed specifications are as follows:

 
1. CT Scanner

Whole body spiral, multi-slice (minimum 16 slices per rotation or more) C.T. scanner system should have following essential features:

 
1a. Gantry

Gantry apertures of at least 80cm.
Scan field of view of at least 50cm or more.

Extended field of view of minimum 70 cms for radiotherapy planning should be available.
The gantry must have laser positioning lights with a positioning accuracy of ± 1mm or better.

 
1b. Couch

The couch top material must be carbon fibre with minimum dimensions of 235cm x 40cm, having horizontal moving range of 170 cm or more. The speed of horizontal movement must be variable with a maximum speed of at least 100mm per second. The accuracy (reproducibility) of the table tope must be better than ± 0.25mm. The scannable horizontal range should be at least 150cm or more. The couch must meet the following vertical movement ranges: 55 to 95cm when outside the gantry; within the gantry it must have a moving range of 20cm; the minimum height outside the gantry must be 52cm ± 1cm. It must be able to take a maximum weight of 180kg or more without any change in stated performance specifications (like the positioning accuracy).

The couch top must be a carbon fibre, flat bed type. It must be a State-of-the-Art, indexed couch top matching the linear accelerators' couch tops to facilitate accurate treatment delivery with ease and convenience.

1c. X-ray System

High frequency X-ray generator with power rating of at least 50kW or more.

This should in the range of 90 kV to 140 kV or better.

The mA range must be from 30mA to 400mA or better, with step size of 5mA or better.

Peak Anode heat dissipation rate of at least 800 kHU / min or better.

X-ray tube should have dual focal spot. Please mention the size of the focal spots.

1d. Detectors

The detector system should be a high performance, low noise, high data density, active response data acquisition system.

The detectors should be solid state.

It should be free from repeated calibrations.

There should be multiple rows of 650 or more detectors for taking a minimum of sixteen slices at a time.

 
1e. Scan parameters

Slice thickness should be at least sub-millimeter
KV: 90 - 140kV

mA: 30 - 400mA in increments of 10mA or better.

Scan time of 0.5 second or less for full 360 degree rotation.
Retrospective reconstruction should be possible on raw data files with change in parameters such as FOV.

Starting with a cold tube, the maximum helical scan distance using a 1mm imaged slice thickness and a pitch of 1.5 should be 1500mm or more.

The following scanning modes should be possible: Scano-gram, Axial, Spiral.

The scanogram length should be more than 1500mm long and the width must be at least 500mm.

It must be possible to obtain the scanogram from AP or PA or left to right or right to left directions.

The accuracy of slice prescription from the scanogram should be ± 0.5mm or better.

The accuracy of distance measurements in the scanogram (taken at isocenter distance) must be better than ± 0.5mm or better than twice the pixel dimension.

Reference scan should be possible on an arbitrary slice with the proposed treatment volume.

High contrast spatial resolution: It should be at least 15 lp/cm maximum at 0% MTF.
Low contrast detectability: 5mm or less @ 0.3% using 20cm CATPHAN on 10mm slice thickness.
 

The CT number accuracy must be better than ± 4 HU for water and ± 10 HU for air. Necessary phantoms to check the spatial resolution of the scanner should be provided. A special phantom to check the electron density - HU relationship for the different body tissues must be provided.

1f. Image Quality

The reconstruction matrix must be 512 x 512 or higher. The reconstruction time should be as less as possible. Simultaneous scanning and reconstruction should be possible. It should be possible to do:
Simultaneous scanning & routine analysis.

Simultaneous scanning & archiving and / or hard copying and

Simultaneous scanning and transfer to second console / workstation. 

The system must have automatic mA control software that automatically adjusts mA for patient size, adjust mA along the z-axis, modulates mA during rotation.

1g. Spiral Parameters

Different selection of pitch should be possible, from 0.5 to 3 in 0.1 increments. Please mention the pitch available. Mention the single run coverage and the table scannable range. Inter Scan Delay in different group of spiral should not be more than 5 sec. 

Intra-plan delay of 5 sec or more should be possible 

Retrospective reconstruction should be possible on raw data files with change in parameters such as FOV

The following scanning modes should be possible: Scanogram, Axial, Spiral, Cine and biopsy mode

Pilot scan: The pilot scan field size should be more than 1500 mm long. The reconstruction time for pilot scan should be 3 secs for a 512 matrix and 5 secs for a matrix of larger size

Reference scan should be possible on an arbitrary slice within the proposed treatment volume

Specify the table speed to the scan in terms of Z-axis coverage.

1h. Support for respiratory management system: 

Seam less integration to the interface of the linear accelerator respiratory management system. Prospective & retrospective 4D CT image acquisition for performing respiratory gated radiotherapy on the high energy linear accelerator available in the department. The linear accelerator vendor would provide one set of hardware of the respiratory management system and the CT scanner firm is required to provide all licenses and necessary interface hardware for seamless integration for the purpose of gated radiotherapy.

2. Computer Hardware

2a. Computer System for the CT scanner
State-of-the-Art, high end main computer system, must be provided. The system must have two processors (parallel), RAM size must be at least 4 GB or better.

There must be two monitors in the console and they must be 19" TFT flat screen LCD monitors. One of these will be used for acquisition and the other will be used for review and processing.

The hard disk capacity of the main computer system must be at least 275 GB or more. In the hard disk meant for image storage, the number of uncompressed 512 x 512 images that can be stored should be at least 250,000 or more. The maximum possible hard disk capacity must be provided. For archiving, DVD writer should be provided for providing copies of individual studies. The archiving system should provide back up for imaging needs of an average radiology facility for 2 years. All necessary hard ware and consumables (DVD / DAT cartridges) to be specified and provided.
The CT-Simulator system should be fully DICOM complaint. The DICOM should support the following:

Dicom 3.0 Print service class as a user.

Dicom 3.0 Storage class as a user.

Dicom 3.0 Storage class as a provider.

Dicom 3.0 Send / Receive

Dicom 3.0 Query / Retrieve service class as a user.

Dicom 3.0 Query / Retrieve service class as a provider. 

Dicom compliance statement should be provided.

A bi-directional speaker communication must be provided between the operator and the patient.

2b. Computer System for Moving Laser System
The laser system provided must be 3 moving lasers for marking the isocenter without moving the table top. Following the isocenter localization in the CT simulator workstation, the isocenter coordinate will be sent directly to the computer system that is controlling the movements of the lasers. This computer in turn should drive all the lasers, so that without moving the table top, the lasers point to the isocenter. Complete quality assurance tool (as stated above) must be provided. The control computer system must be Windows XP based system with Pentium 4 processor or higher.

Connectivity

The entire CT Simulation system must be interconnected (all the workstations, laser systems, printers etc.) and must be integrated into the department's treatment planning system for smooth transferring of images and DICOM-RT structures. The system should be networking with all radiotherapy treatment planning system in the department.
Software’s required:

Perfusion CT, Lung CT, Bone CT, Virtual endoscopy and CT angiography.
3. Essential accessories to be included with the unit 

Set of maintenance spares for the unit to be provided (list to be enclosed). 

Sets of patient positioning accessories namely head holder, positioning kit, mattresses (for diagnostic procedures) must be provided.

3a. UPS: On line UPS with MF batteries for the backup of the entire system for atleast thirty minutes.

3b. LASER Camera: Dry laser camera to be provided

3c. Lead Glass: 100 cm X 150 cm or more with lead equivalent to meet the AERB’s radiation safety requirements. 
3d. Pressure Injector: CT compatible pressure injector with remote console 100 disposable syringes.

3e. Dose computation & display: The system should display CTDLw (CTDI1 00), DLP 

3f. Quality assurance accessories and phantom: The quality assurance tools and phantom for Virtual simulation should be included with all details.

3g. Immobilization system: Complete set of imported patient immobilization accessories of Medical Intelligence (head, neck, thorax and pelvis) to be supplied compatible and index-able with the Linear Accelerator table top.
3h. Water Bath: Made of Stainless Steel Digitally Controlled (LED) bath to successfully accommodate the different type of Thermoplastic Sheets, Minimum dimension: 600mmx 400mm x 70mm, Glass wool insulation, Digital Temperature Indicator-cum-thermostat, Heater: At-least 1200 watts.

3i.Electron Styrofoam cutter: Low cost counter top hot wire cutter. Easy to change Ni-Chrome wire assembly and a large cutting surface of 25x25 square cm. Include Low melting alloy 25Kg, melting pot with dispenser and cooling plate. Styrofoam sheets: 50 sheets. 
3j. Remote diagnostic monitoring: Remote diagnostics tool and software should be included along with modem and telephone connection with ISDN line for on-line remote diagnosis. All such running costs will be at supplier’s account for the duration of warranty and CMC.
4. Training

The vendor should provide comprehensive training for the CT-Simulator on site for 1 week. Besides that training in a well-advanced center in any developed country for two designated employees of the Institute also to be provided and included in cost. The training period should be at least for two weeks and all costs included.
 

5. Warranty
The supplier shall give a comprehensive warranty for five years after installation on the entire CT System including tube from principals. There will be no parts / services excluded. Comprehensive maintenance contract for next five years after expiry of warranty should be quoted separately. All parts and accessories like UPS batteries are included during the warranty and CMC period. The firm is responsible for import of spare parts, custom clearance including taxes and transportation to the hospital during the warranty and CMC period without any additional payments by Institute.
6. Turnkey jobs:
In CT machine Room
The vendor is required to liaise with the engineers of the construction agencies to co-ordinate the installation of the equipment at site. Civil, electrical and air-conditioning will be to the account of the construction agency, but it is the vendor’s responsibility to ensure that timely and unambiguous instructions are provided in writing to the construction agency to avoid any mis-communication or delay. 

Besides, the following are to be supplied:
· Table tops and cupboards to house water bath, immobilisation systems,  accessories of the CT scanner and manuals

· Lead aprons- 3, with facility for storage

· Provide necessary furniture for control console.
General Conditions:

1. The supplier shall quote for the most recent model of their machine.

2. Number of installations in India and worldwide should be provided for the quoted model only. Such installations should have been supplied directly by the quoting firm itself.  

3. Declare separately the FOB and CIF prices.

4. List of factory-trained engineers (CT scanner) in India should be provided.

5. Time taken to ship the spare parts during warranty period and also after warranty period should be specified. No payments towards customs duty will be done for parts shipped in warranty period.
6. Up time guarantee of 95% or more should be provided during warranty and CMC period.

7. Warranty: The supplier shall give a comprehensive warranty for five years after installation of the system including local items (and battery replacements). 

8. The supplier should provide comprehensive maintenance contract inclusive of customs and all taxes for the next five years (i.e. years 6 to 10 inclusive). The CMC shall be in the range of 3 to 5% of the (FOB + Rupees value of all the local items if any excluding turnkey) with annual inflation in the range of 8 to 10% of the original CMC value. All the items including consumable for functioning the equipment needs to be included in the CMC and no exclusion criteria will be accepted. The batteries of the UPS will be included in the above CMC quote. 

9. The electrical panel distribution and turnkey jobs such as furniture for control console and inside the CT scanner room for housing all equipment related accessories will be included in the quote in Indian Rupees.

10. The lowest bidder (L1) will be identified by adding up prices quoted the main equipment in CIF and CMC for the next five years and local items/ turnkey quoted in Indian rupees. One time payment of customs duty during import of main equipment will be done by the Institute. Initial customs payment, transportation charges, incidental taxes up to site to be done by the vendor and claimed from Institute to avoid demurrage charges.
11. Compliance statements and pricing must be in the same order and numbering as stated in this document. Also provide a copy of the invoice (scope of supply) without the prices in the technical bid for comparison.
12. The comparison for prices will be done by converting the foreign currency exchange rates obtained from the State Bank of India on the date of opening of the price bid.

13. The machine shall be AERB type approved.

14. Time taken for the delivery of the equipment and installation and commissioning should be mentioned.

15. Uptime Warranty: 95% uptime warranty should be provided. In case the equipment is down beyond the 95% uptime, penalty of Rs.5000/- per working day will be levied/ subtracted from the CMC payment. 

16. Installation and Commissioning should be undertaken within three months of the arrival of the equipment or handling over the site for installation.
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