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Minutes of The RHIC Experiment Safety Committee

June 12, 1997

Subject: 
The STAR Magnet Power Supplies, AC Input, Magnet Coils, 

Magnet system Interlock and Protection
 Present:
A. Etkin, K. Foley, W. Guryn,  S. Kane, R. Lambiase,Y. Makdisi, 

B. Miller, S. Musolino, A. Pendzick,  A. Soukas,



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



D. Phillips (STAR), E. Rodgers (STAR), J. Sandberg (STAR)

The STAR Solenoid Magnet

The STAR solenoid magnet requires 5 power supplies: a main supply at 3 MW delivering 4744 amps at 648 V, Two  pole tip trim supplies at 0.3 MW each, and two booster supplies at 0.03 MW each. 
Installation in the building

These along with the switch gear, and the water system will be housed in the two-level auxiliary section of the STAR Assembly Building. The transformers for the main and the pole tip trim supplies are located in an adjacent transformer yard.

( During the installation of the power supplies the building floor will require additional temporary support. This will be done by Plant Engineering. However, the floor where these items will finally reside has been designed to take the floor loading.

( The installation and rigging plan will be reviewed separately.
( The layout and alleyways and walkways shall be reviewed by J. Levesque from the perspective of life safety under working hot conditions.
( The cable trays for the power and water systems will be hung from the ceiling. The additional loading factors shall be calculated.

( The heat from these systems is estimated at 28 kW will be rejected into the building. It is not determined if additional environmental control will be deemed necessary.

Power Supplies
The main power supply is equipped with a center tap for ground fault detection and a virtual ground. The pole tip supply is also grounded through a ground fault detector. The booster supply is not. The ground fault will act on two levels; a warning followed by a trip. The control is through the RHIC control system. This potentially allows for dual control by either the experiment or RHIC main control.  

All tap changes and reversing switches are mechanical and manually activated.

( Control authority should be properly defined. The preference is for STAR local control and status read back available to RHIC main control. The supplies are designed to accept an external crash input. Ideally this should crash all five supplies simultaneously.

( What are the resultant forces should a single supply shut down?

( It is recommended that the STAR Interlock group meet with the magnet power supply group and decide on a coherent interlocking scheme.

( Polarity reversal or tap changes are done with the breakers locked out and governed by written procedures to assure the proper polarity and that all taps are changed accordingly.

The cooling water is unregulated at 35 o C. The power supplies are interlocked to shut off should the water temperature exceed 40 o C. The supplies are enclosed in grounded cabinets.   

The booster power is designed to float, and there is a chance that it may be set at the wrong polarity. Should this supply sense an over current, it will start to shut down the other supplies. This over current will not damage the supply. 

( It is mandatory that all cabinets be grounded for personnel safety.

The power supplies are monitored through a PLC system which is backed by a hardwired system. A Kirk lock hierarchy to govern the entire system from the 13.8 KV bus through the 480 bus and to the doors of the respective supplies was presented.

( Procedures will be written for this lockout system.

( The Kirk lock integrity and logic will be reviewed by T.  Monahan and A. Pendzick.  

( An appropriate fire detection and suppression system is required for the power supply area. This will be determined by J.  Levesque.

( Are the supplies crow barred? How do we de energize the capacitors for maintenance?

Magnet Coils

The magnet coils are restrained radially and axially and all leads are clamped to the magnet steel backlegs. The coil insulation is designed to withstand 4.5 kV to ground, the shrink tubing on the leads can withstand 5.0 kV and the leads will have Lexan covers that can hold 84 kV. The expected voltage is 375 Volts and a possible fault can lead to a maximum voltage of 750 volts with respect to ground.

Klixons and thermisters will be installed on the aluminum leads. They will be used to thermally interlock and protect the coils from over temperature due to loss of cooling water. Voltage taps and resistance measurements will also be employed. The cooling water is sent through 88 independent paths each of which can be valved off or back flushed should the need arise. The instrumentation will operate at the lead voltage.

( Is the instrumentation capable of withstanding the high potting test voltages?

A water mat is also included in the Lexan cover system to detect water leaks.

Magnet Buss Works

The magnet water cooled buss will be routed in a cable tray supported by unistrut from the utility room along the North wall of the Assembly Building to a terminus location. The same lines will then continue to the Wide Angle Hall to service the detector during data taking. The bus package weighs 80 lb/ wet linear ft. The buss package consists of 2  3” IPS double strong copper pipes for the main supply,  2  1 ¼ “ pipes for each of the Pole supplies, and 2 1” pipes for the booster supply. All pipes are jacketed in CPVC sleeves. The flow rates and the pressure drop as well as the forces between these conductors at the operating currents have been calculated.

( The cable tray along with the design of the buss package shall be reviewed by T. Monahan.

( Plant Engineering approval will be required to support this bus from the building girders.

This structure ends at the detector in a bridge weighing 1600 lbs and is supported by unistrut. The connecting pins to the detector are designed so as not to take any mechanical load. The mechanical support is on one end and temperature expansion joints are provided to allow for thermal expansion. Proper bracing over the PVC is provided to account for any forces that may develop should a short occur. Two inch copper pieces are braised to the pipes to form the end pieces. The connecting assembly is housed in Lexan as an insulator.

Substation Installation and Power distribution, Transformers and Rectifiers

The design is complete and one line diagrams were presented. All equipment are designed to ANSI / IEEE and NEMA standards. All power wiring at all voltages is designed in accordance with NEC, Industry and BNL standards.  All equipment is “Dead Front” construction and grounded.

The installation will be carried out by an outside contractor in compliance with Plant Engineering safety oversight. 

(  A copy of the contractor safety plan test reports and Plant Engineering oversight will be given to the committee for documentation. 

These outdoor installations will be monitored for pressure, fluid gauge levels, temperature, and hot spots through a central PLC system. 

( A related item to this review is the containment of possible spills of the silicon fluid from the STAR magnet substation. This will be decided by RHIC project management.

The PLC system

A PLC system has been designed with a primary purpose to protect and document the magnet conditions. It will also monitor some of the systems mentioned above.

The PLC system is backed by hardwired systems to interlock the power supplies. 
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