Attachment 1
                  Specifications for Request for Quotation 

          NNL04078288, Turbomolecular Drag Pumps and Oil-Free Roughing Pump
(3 Pages)
Item 1:  Turbomolecular Drag Pump – 200 L/sec
1. Pumping Speed: Hydrogen - 105 L/Sec, Helium - 150 L/Sec, and Nitrogen - 180 L/Sec

2. Inlet Flange: 100 mm CF
3. All magnetic bearings.   

4. Turbopump shall be capable of having the interconnection cable between the pump and the turbopump removed without damaging the pump in the event of an accident.

5. Turbopump should include an integrated molecular drag stage such that the pump can exhaust to a foreline pressure of less than 0.1 mbar with a dry pump and reach an ultimate pressure < 5 x 10-10 mbar.

6. Turbopump should be mountable in any position. 

7. Throughput should be 300 sccm for N2.

8. Pump shall include the speed control on the turbopump as well as RS 485 and I/O interfaces.  Power supply shall display the operating current of turbopump, and a full set of diagnostic functions on all operating parameters of the controller and turbopump.  

9. Pump speed should be continuously adjustable during operation to allow active throttling of the turbopump in the range of 20-100% of speed.

10. All interconnecting cables should be supplied. The cable between the pump and controller should be at least 10 meters long. 
11. Programmable, delayed vent valve must be included.  Vent valve must be programmable to only vent the turbopump when the rotational speed has dropped to roughly 50% of nominal, after a time delay, or be capable of being disabled.   A fast vent mode must also be included that allows the pump venting in 2 minutes or less.
12. Pump should be capable of being dumped at full rotational speed from the high vacuum or fore vacuum side repeatedly without damaging the system or safety bearings.  
13. Pump shall include a purge system for handling limited corrosive materials.  
14. Suitable screen must be provided that restricts anything that passes through the inlet screen to a size that is acceptable to the pump.
15. The pump must be air cooled and should not require any extensive cooling systems.

16. Battery back-up should be included to allow pump to operate if power is interrupted.
17. Pump should be self-protected if operated at 1 atmosphere pressure.
18. 120V/60 Hz operation.
Item 2:  Turbomolecular Drag Pump – 1000 L/Sec
1. Pumping Speed: Hydrogen - 725 L/Sec, Helium - 850 L/Sec, and Nitrogen - 990 L/Sec

2. Inlet Flange: 200 mm CF
3. All magnetic bearings.   

4. Turbopump shall be capable of having the interconnection cable between the pump and the turbopump removed without damaging the pump in the event of an accident.

5. Turbopump should include an integrated molecular drag stage such that the pump can exhaust to a foreline pressure of less than 0.1 mbar with a dry pump and reach an ultimate pressure < 5 x 10-10 mbar.

6. Turbopump should be mountable in any position. 

7. Throughput should be 1200 sccm for N2.

8. Pump shall include the speed control on the turbopump as well as RS 485 and I/O interfaces.  Power supply shall display the operating current of turbopump, and a full set of diagnostic functions on all operating parameters of the controller and turbopump.  

9. Pump speed should be continuously adjustable during operation to allow active throttling of the turbopump in the range of 20-100% of speed.

10. All interconnecting cables should be supplied. The cable between the pump and controller should be at least 10 meters long. 
11. Programmable, delayed vent valve must be included.  Vent valve must be programmable to only vent the turbopump when the rotational speed has dropped to roughly 50% of nominal, after a time delay, or be capable of being disabled.   A fast vent mode must also be included that allows the pump venting in 2 minutes or less.
12. Pump should be capable of being dumped at full rotational speed from the high vacuum or fore vacuum side repeatedly without damaging the system or safety bearings.  
13. Pump shall include a purge system for handling limited corrosive materials.  
14. Suitable screen must be provided that restricts anything that passes through the inlet screen to a size that is acceptable to the pump.
15. The pump must be air cooled and should not require any extensive cooling systems.

16. Battery back-up should be included to allow pump to operate if power is interrupted.
17. Pump should be self-protected if operated at 1 atmosphere pressure.
18. 120V/60 Hz operation.
Item 3:  Oil-Free Roughing Pump
1. Oil-free dry roughing pump, 150 L/Min pumping speed independent of gases        being pumped. 

2. Ultimate pressure less than 0.05 mbar. 

3. KF25 inlet and outlet.
4. Low vibration.
5. 120V/60 Hz operation.
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