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Minutes of The RHIC Experiment Safety Committee

June 4, 1996

Subject: 
The STAR Magnet Steel and Coils subsystem 
 Present:
A. Etkin (RHIC), K. Foley (STAR), W. Guryn (Physics), R. Lambiase (RHIC), 

J. Levesque (S&EP), Y. Makdisi (RHIC), J. Mills (RHIC), S. Musolino (RHIC), 

A. Pendzick (AGS)



R. L. Brown (STAR), W. Christie (STAR), W. Dieffenbach (STAR), 

W. Leonhardt (STAR), B. Miller (STAR), J. Scheblein (STAR), B. Wong (STAR)


This was not a typical meeting for the committee as several members are involved with the STAR magnet subsystem. R. Brown presented an overview of the STAR detector as an orientation for the committee. He also introduced Bruce Miller who will serve in the new capacity as the STAR safety coordinator. In addition, Bruce will become a member of the RHIC Experimental Safety Committee.


The magnet subsystem has been through internal design reviews by STAR prior to going out to vendors. The return yoke and structural steel is in fabrication and delivery to the STAR assembly building is in progress, the coils are being manufactured by Tesla Engineering and delivery is expected to start this summer. The end caps and pole tip structural support are in the design stage as are the five magnet power supplies these will be covered in subsequent reviews.


The solenoid, 5.26m ID, 7.28m OD and 7.25m long weighing a total of 1200 tons will operate at a maximum field of 0.5 Tesla. The magnet will be constructed in the assembly building and instrumented with detectors prior to rolling into place. The return yoke forms the structural support for the electromagnetic calorimeter and the TPC. The calorimeter is designed to be inserted into position at a later time. The design incorporates approximately a 10 cm annulus surrounding the TPC to allow for flammable gas and fire detection apparatus.


The structural analyses on the magnet and its support structure were carried and included static, magnetic, and thermal loads with appropriate failure criteria with design safety factors greater than 2 and taking into account the prevailing seismic regional requirements. These were separately reviewed by Steve Kane and his report is attached. The magnet steel was specified and tested to 27000 ksi where the stress requirements are a factor of 3 lower.


STAR presented several hazards associated with the magnet and the appropriate mitigating actions the implementation of which shall be assessed prior to turn on.

1)  Require a field map in order to define personnel exclusion zones, potential  exposure, magnet 

     ON/OFF lights and other warning signs,

2)  Electric bus covers will be required and LOTO procedures will be defined,

3)  Hydraulic pressure, the associated metal lines, valves and cylinders and bleed restrictions. The hydraulic drives are equipped with mechanical locks and stops. The full motion is 1 ¼ in. The system specifications MSDS and drawings shall be reviewed by fire protection, industrial safety, and environmental protection groups in S&EP.

4)  Disposition of stored energy. A spark gap solution is being considered. However, a redundant system is desired,

5)  Seismic issues require the installation of mechanical tie downs at defined operating points. The detector is not to be left at points imbetween,

6)  The magnet installation including tooling, procedures, critical lifts and respective documentation shall be defined by the STAR group and reviewed prior to beginning of construction,


The aluminum coils and  conductor package was presented by W. Leonhardt. The main magnet will use 10 pancakes in addition to space and trim coils. The conductor is 1370 Aluminum certified. The insulation is vacuum impregnated epoxy/fiberglass. Each pancake consists of  two independent water cooling circuits 387 ft long. The magnet requires a total water flow of 1120 gpm at a pressure drop of 120 psi. The coils are designed for a shear stress yield of 3000 psi while the expected stress limit shall not exceed 1000 psi. The maximum operating voltage is 370 Volts and the coils were subjected to 4000 volts DC to ground. All electrical connections are on the outside. 

Coil instrumentation shall include temperature sensors (thermisters), temperature switches (klaxons) and flow switches, and voltage taps. The locations of the instrumentation package have yet to be determined. The system will be monitored and appropriate responses to alarms will be defined.


Coil lifting fixtures are being designed and should be tested and certified prior to use. The water hose and fittings shall be tested for reliability, hydraulic testing is carried out on complete coils as are pull out tests of the fittings that are threaded into coil material.


Magnet operational procedures will be visited separately and in conjunction with the overall detector operations scenario.
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