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Cryostats and Cryogenics Past Year Achievements, Present Status and Plans for the Future

John Sondericker

Cryostats  -  Barrel Cryostat Construction, Testing at  KHI 



BNL Barrel Cryostat Design Group formed March ‘97



Manufacture Commenced Dec. ’98

Warm Vessel Tests

Leak and pressure test of warm vessel with 

KHI inner cylinder


Pumped down to 4X10-5 Torr

Tests completed -  24 May ’00
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Warm Vessel Leak Test Pumping System

Cryostats  -  Barrel Cryostat Construction, Testing at  KHI, Contd.

Exchange KHI IWC with KEK- Toshiba copy

Leak and pressure test warm vessel assembly                                

Completed - 28 June’00

Cold Vessel Tests

Warm pressure test of cold vessel – BNL / TIS MOU

  


Pneumatic  pressure test to 3.5 bar, g

BNL installed  Instrumentation & supplied the data acquisition system



He leak check of cold vessel



Tests completed -  22  September ’00

[image: image2.jpg]



Warm Pressure Test of Cold Vessel

Cryostats  -  Barrel Cryostat Construction, Testing at  KHI, Contd,
Barrel Cryostat Integration

Test fit the two halves of  the Outer Cold Cylinder in the Outer Warm Cylinder.  No MLI installed.

Adjusted  the height of OCC in OWC and clearances of the X guides and Z stops.

Insulated  the OCC, reinstall  in the OWC, welded  central flange closed and  leak checked

Installed  Cold and Warm  inner cylinders, installed                               omega seals and remainder of  MLI

Closed  vacuum tank and  pumped to 10-5 range

Leak check entire cryostat - accepted




Completed – 19 Feb. ’01


Cryostat In Plant Cold Tests

Cooled cold vessel  to 80K with LN2

 Half filled with 25,000l  of LN2, looked  for cold spots

Dump LN2, pressurize CV 1.5 atm  with He to 


Globally  leak check vessel and seals

Two small leaks found in the 10-7std. cc/sec. range 




Warm Up, 27 Feb. ’01

Second Cooldown of Cold Vessel

Cryostat cooled to 100k

Pressurized to 1.5 atm with He

No  He detectable in the vacuum tank at  a sensitivity of 4.6 x 10-9 std. cc/sec.

Cryostat Accepted,  March 21 ’01  

Cryostat and Fixtures  Shipped May 18,

 Arrive CERN ~ 1st or 2nd week of July

Cryostats  -  Barrel Cryostat Construction, Testing at  KHI, Contd
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ATLAS Barrel Cryostat construction and testing completed.  

Ready for packaging and shipping.

Cryostats  -  End Cap C Construction and Testing at SMIC 
About a year ago, elevated residual weld stresses during heat treatment of the Cold Vessel caused distortions in the vessel’s wall. Resolution of the problem resulted in a delay of 6 months. 

Tests and Completion of End Cap C Milestones to Date

Load test of warm vessel supports  - Nov. ’00

Leak check of warm vessel  -  Jan. ’01


Deformation of CV by pre-stressing F Cal structure within expected values.

Leak test of cold vessel  -  May.  ’01 


End Cap C Work Plan



Integration of warm and cold vessels  -  July. ’01



Global leak, hydraulic pressure and cryogenic

test  -  Aug. ’01

End Cap C Delivery to CERN Scheduled  -  Oct. ’01

Cryostats  -  End Cap A Construction and Testing at SMIC
Manufacture of A side End Cap follows closely to that of C, taking profit from that which was learned. This will provide an estimated 40 % reduction in time required to construct and test End Cap A.


End Cap A  Schedule Plan
Vacuum test of warm and cold vessel to be completed  by - Sept. ’01



Integration of warm and cold vessels  -  Dec.  ’01



Global leak, hydraulic pressure and cryogenic

test – Jan./Feb.  ’02


End Cap A Delivery to CERN Scheduled  -  Mar. ’02

Barrel Cryostat Electrical Feedthrough Production and Plans


Feedthrough Production Milestones

First Delivery of FTs to CERN in July ’01



All 69 to be delivered to CERN by – Feb. ’02




64 for installation  and 5 spares



UVIC supplying 52 FT for the End Caps
BNL Production and Schedule Quantities



To date, 20 FT constructed and tested, 10 more

 in process.
Both BNL and UVIC are receiving enough pin carriers to stay at or above schedule rate.


Feedthrough Installation Tooling



Design completed, fabrication started May ’01


Tubing cutters and orbital welders received and tested 

ATLAS Detector  Cryogenic Status

US ATLAS 20 kW Nitrogen Refrigerator System specified

 RFP in negotiations


BNL writing software for ANRS control

Quality Meter (void fraction) (BNL) prototype and PRR – Aug.’01

He refrigerator for the Solenoid is on order (Linde)

LN2 and LAr storage vessels production (Norway) well into schedule.

ISN  Grenoble  work -   


LAr  Expansion Vessels, supplier selected, drawings being made, PRR in September.

Valve Boxes,  tendering completed, PRR in September
Flexible LN2  transfer lines for End Caps are in design 

Hall 180 Cryostat Work &  Preliminary  Dates

Barrel Cryostat Final Acceptance Tests

Barrel Cryostat delivered to Hall 180, acceptance tests completed – Aug. ’01


Install cryostat cylinder handling  fixtures

Barrel Feedthrough Installation
Cryostat opened, FT installation starts – Oct. ’01

All FT installed,  global leak check of Cold Vessel  using

 rubber  seals  – Mar. ’02

End Cap Arrival at Hall 180


End Cap C delivered  - Oct ’01


End Cap A delivered - Mar. ’02

Barrel EM Cal. Installation

CV opened, cleaned, 1st half of Barrel EM Calorimeter

 installed – June ’02

2nd  half of Barrel EM Calorimeter  installed – Dec. ’02

Internal and proximity cryogenics installed – Jan. ’03

Warm EM Cal  electrical tests done -  Mar. ’03

Barrel Solenoid Installation


Cold vessel closed and leak checked – Mar.’03


Solenoid installation completed – June ’03


Warm vessel closed  -  July ’03

Barrel Operational Tests


Cryostat pneumatic pressure test (TIS) – Aug. ’03


Systems operational cold test, including

 Solenoid, completed  - Nov. ’03


Barrel ready for installation in UX-15 – Dec.’03
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