Specifications for PR#194968 (Glovebox)

I.     The GLOVEBOX, as a minimum, shall be in accordance with the following: 

a. Be a self-contained laboratory glovebox workstation with 2 stations (four glove ports) 

b. Shall be capable of maintaining an inert argon atmosphere environment with an attainable purity level of (1 ppm (parts per million) for both water vapor and oxygen by means of a stand-alone regenerable gas purification system.  

c. An organic solvent removal system shall also be integrated inside of the gas purification system.  

d. The entire system control electronics shall be fully automated with all functions and conditions monitored and controlled by an integrated programmable logic controller (PLC).  

e. Electrical power for the workstation shall be 115V/60 Hz.  (208V/60 Hz. for the vacuum oven chamber).  

f. Safety features shall include the inability of the PLC from losing a program in the event of a power failure, and an automatic restart will be affected in the event of such a failure to restore operation to the last known function.

II.     Design, Construction and Materials

The workstation design shall be in accordance with the following:

a. modular construction with respect to the 2 glovebox stations and antechambers.  

b. both shall be of stainless steel construction.  

c. The glovebox shall contain four glove ports with butyl rubber gloves. 

d. Glove ports shall be constructed of solvent resistant Teflon based material. 

e. The overall size of the workstation shall not exceed 2500mm in length and 780mm in depth and 1900mm high.  

f. An integrated stand, with adjustable feet for leveling shall be included for the workstation.  

g. The main antechamber shall be mounted on the left side and shall not exceed 600mm in length and 390mm diameter inside.  

h. A separate 150 x 508mm “mini” antechamber shall also be mounted on the left side of the glovebox.  The “mini” antechamber shall be covered by an external electric heating blanket, capable of heating the antechamber and contents to 200 °C.

i. Each antechamber shall be equipped with door locks to prevent the operator from opening the door until the programmed evacuation/purge cycle has been completed.

j. The oven antechamber shall be mounted on the right side of the glovebox.  

k. The oven antechamber shall not exceed 390mm diameter and 955mm in length and contain a vacuum oven with an operating temperature of 600 degrees C with a separate controller.

l. Interior shall be polished stainless steel surface with electroplated heat shields. 

m. Sealing flanges shall be water cooled with emergency shut-down. 

n. Oven shall contain three trays. The oven must include (2) 6” and (4) 2-3/4 “ conflat vacuum flanges welded into the chamber as per specifications.

o. Antechambers shall have programmable automatic controllers with leak check ability and mechanical interlocks.  Large antechamber doors shall be shock-assisted and bushing-mounted on a spindle shaft. Each antechamber door shall be equipped with door locks that prevent operator from opening the door until the programmed evacuation/purge cycle has been completed. 

p. A separate direct-drive dual stage vacuum pump with pumping speed of at least 13.4 CFM, equipped with Fomblin pump fluid shall be plumbed and dedicated for the 600 degree C antechamber.

q. Seals (e.g. gaskets, O-rings, etc.) used throughout the system shall be of Viton and/or  

       silicone. Vacuum-quality, Viton O-ring sealed valves shall be in all plumbing applications.

III.    System Controller Specifications

The System Controller shall be in accordance with the following:

a. Programmable Logic Controller (PLC) shall be integrated in the system for the monitor and control all functions and conditions from circulation and pressure control to regeneration, safety settings and customer-specific optional features, which may be added to the workstation in the future.  

b. The controller shall have a one-piece keypad with specific function keys and LCD display.  

c. The controller shall be expandable, user-friendly and shall have a history of reliable operation. 

d. The PLC shall embody a back-up EPROM data storage unit to eliminate program damage or erasure, e.g. from power failures.  In the event of a power failure, the system shall automatically return to the last operation when power is restored.

e. A solid-state moisture and oxygen analyzer system including probe and measurement electronics shall also be integrated with the PLC. 

f. The analyzers should be capable of measurements to below 1ppm of moisture and oxygen.

IV.  Gas Purification Specifications

The Gas Purification shall be in accordance with the following:

a. A freestanding, single column inert gas purifier shall be integrated in the system. 

b. Gas train plumbing shall be made entirely out of welded stainless steel components. 

c. Automatic high vacuum bellows valves shall be employed and integrated with the PLC.  

d. All solenoid valves shall be Burkert magnetic valves equipped with Teflon plungers. 

e. The purifier bed shall be regenerable and shall have a nominal adsorption capacity of at least 20 liters oxygen and 675 grams water, while still maintaining less than 1 ppm oxygen and water vapor. 

f. Regeneration increments should be not less than six months under normal system utilization conditions.  

g. A safety program shall be integrated in the system, which will prevent the regeneration process from aborting if power fails or if regeneration gas runs out prematurely.

h. A self-contained, sealed circulation blower which is capable of maintaining a continuous 50 cfm flow shall be used to develop the pressure differential of up to 80 mbar, necessary to maintain gas purity while pulling gas through piping, the charcoal-loaded solvent trap and the purifier bed and not subject to wear by solvent vapors. 

i. Blower shall be vibration isolated and shall not disrupt the readings on a balance.  

j. Blower must be variable speed with circulation adjustable between 1 to 50 CFM allowing circulation through the purifier while using a balance inside the glovebox so that the turbulence will not produce false weight measurements. 

k. External gas cooling shall not be a necessity to maintain near ambient temperature within the glovebox.  

l. A 13.4 cfm direct-drive vacuum pump, equipped with Fomblin oil, shall be employed and integrated with the PLC.  It shall be safety-interlocked via a protection relay. All vacuum pumps shall include oil mist filters with oil return, automatic gas ballast control, 1” OD hose fitting on the exhaust, and be equipped with Fomblin vacuum fluid.

m. Foot pedals for manual assist pressure adjustment shall be waterproof.

VI.   In addition to the above requirements, the glovebox shall incorporate/include the following custom features:

1. –35 Degree C freezer, mounted back wall of at least 15L volume.  Shall include at least 3 adjustable shelves and compressor.

2. Front-mounted fluorescent light hood.

3. Internal glove port cover, constructed of stainless steel.

4. Four spare sets (4 gloves) of butyl rubber gloves – sizes TBD, including glove o-rings

5. Three (3) full-length stainless steel shelves mounted on the inside rear wall on left side of freezer, 3 short shelves mounted right side of freezer

6. Two (2) spare dust/particle filters standard for the system

7. Automatic purging system

8. Two (2) 115V electrical feedthroughs with six (6) internal outlets

9. A positive and negative pressure relief bubbler and extra fluid

10. Six (6) spare KF-40 feedthroughs

11. Eight (8) 3/8” SS Swagelok-VCR bulkhead feedthroughs – The exact location of the array shall be confirmed by the Contractor

12. Quick release windows

13. Stainless steel floor liners

14. Stainless Steel Vertical rods (monkey bars)

15. Replacement antechamber o-rings and filters

16. Enclose glovebox system stand completely - including all vacuum pumps, blowers, compressors, heat exchangers, valving and dri-train system. Sound proof all surfaces of enclosure stand with suitable material to make system quite (<60 decibels noise).   

17. Cooling loop with heat exchanger to remove heat load generated by all glovebox systems, including vacuums, compressors, blowers, and dri-train.

18. Recirculated chiller with temperature control with capacity for glovebox heat exchanger 

19. Static Eliminator System
20. Regulator for Argon supply

21. Regulator for Forming gas supply

22. Installation at customer site and Glovebox training

23. One set of operation manual(s) that, as a minimum, instruct in the safe operation of the glovebox.

