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Minutes of The RHIC Experiment Safety Committee

April 22, 1997

Amended to reflect discussions with Lab Electrical Safety and S&EP regarding cabling and equipment layout on the platforms, and new information on the VME crates.

Subject: 
The STAR Electrical
 Present:
A. Etkin, W. Guryn,  S. Kane, P. K. Feng, J. Levesque, Y. Makdisi, T. Monahan, 

B. Miller, J. Mills, S. Musolino, A. Pendzick,  A. Soukas,J. Throwe,

R.  L. Brown (STAR), W. Christie (STAR), D. Fritz (STAR,LBL), R. Jared

(STAR, LBL) , H. Matis (STAR, LBL), R. Minor (STAR, LBL),  J. Thomas (STAR, LBL), J. Wright (STAR)


The review covered the STAR electrical systems including grounding plans, AC power distribution, panel and rack plans, cooling, cable trays loading factors, and power dissipation.

 R. Minor presented an overall assessment of STAR safety.  Safety representatives for each STAR subsystem have been assigned. Self assessment has been initiated based on the RHIC SEAPPM and BNL ES&H manuals.

( STAR will provide a copy to the Committee Chair.

AC distribution and Grounding Plans

One line diagrams were presented to show the power distribution from the 6A substation

to the STAR detector transformers and subsequently to the various power panels located on the platforms, North and South, DAQ  and STAR control room. This represents the conventional and clean power distribution and the basis for the grounding plan. Kirk keys will be in place to provide for control, administrative and hardwired, of power to the Assembly Building and the Collision Hall.

STAR will not bring in the grounds with the AC power. Instead the detector opted to provide a local ground at one specific point. This will be tied to the building grounding grid.

The design allows for  currents and voltages within the established limits for “let go potentials” of       AC:  10 mA at 60 Hz  (BNL standard)                   DC: 50 mA at 50 Volts 

Also fibrillation limits of 10 Watt seconds were allowed as well as instantaneous release requirements of 10 joules.

Since the STAR DAQ is isolated from the detector, it will be grounded directly to the building conventional ground.

Different grounding plans are proposed for the North and South Platforms. The North platform is directly tied to the ground node nearby, the South platform will be grounded through a 100 ft cable. The discussion centered around this connection and, under possible fault conditions, the maximum voltage that can develop versus personnel safety. The estimated impedance was calculated as .007 ohms total (.002 ohms AC and .005 ohms DC)

The ground cable will utilize 8 - 4/0 connectors with an expected  maximum of 26 volts well within the allowed voltages. It is noted that some of the current will circulate through the neutral.

( What are the expected conditions if a single phase faulted and the other two floated?

( Plant Engineering will provide measurements of the existing grounding layout and additionally, they  provide the grounding grid to the STAR group.

( Ground lines will be run in their own conduits, protection for these lines will be reviewed. These and the power disconnects will be under STAR administrative control procedures.

( Ground fault detection will be installed, monitored, and documented. Details to be provided.

( The design calls for all motor loads to be installed on the North platform and no three phase loads on the south platform.

TPC grounding

The TPC is grounded through the wheels to the STAR ground. The high voltage power supply will also be tied to the STAR ground. The 100 kV coax shield is tied to the STAR primary ground. An additional safety ground is run in parallel.

(Most supplies will have a 100 - 1000 ohm resistor to case ground, what happens if these resistors fault?

( What maximum current can the 400 Volt Gated Grid supply put out should a short  develop? Where is this grounded?

Platforms

The platforms consist of three levels on either side of the STAR detector. The first and second levels contain three rows of racks in the following approximate configuration. 24( between the back of the first row to the railing, 42( separation between the fronts of the first and second rows, 26( separation between the backs of the second and third row, and finally clearance ranging from 39.5( to 64( between the last row and the railing.

( For working hot on the power supplies (12 Volts) and/ or the 208 Volt AC a minimum of 36( is required, the 42( span satisfies this requirement, if administrative procedures are in place to assure that maintenance work is carried out  on one side at a time since VME crates can be pulled out on supporting rails into the isle resulting in restricted access.

( The back of the racks may be accessed with the doors opening to 180 degrees. Since there are no exposed 120 and 208 Volts AC, the only work envisioned from this side is on DC circuitry with voltages below 50 volts. The code eases the 36( requirement and  the 24( and 26( widths are acceptable upon special dispensation by the lab Electrical Safety Committee.  Approval was granted by T. Monahan and a copy of the committee approval is attached.

( The VME crates have exposed 200 Amp 5 Volt DC lines accessible from  the back. These crates have cards that are plugged from the back. STAR discussed the possibility of a variance regarding this issue. A few of these crates arrived recently at BNL. Upon inspection, it appears that the high current bus can be easily covered to protect against accidental contact with a metal object such as a screw driver. All crates shall be thus modified before installing in the racks.

( Power shut off is provided to full rows of racks as well as to each of the platform levels separately. Multiple power trip/crash buttons are also provided on each platform level. 

The 225 KVA  detector transformers are situated on the North Platform. These are grounded to the STAR ground. A separate 225 KVA transformer feeds the DAQ area.

( Do the transformers comply with the NEC code? Is the space requirement adequate and is there any combustible material nearby?

( Clean and conventional power outlets must be clearly labeled.

The platforms provide one means of egress towards the stairs. Life safety is satisfied as the maximum travel distance is within limits. 

The platform size and area are constrained by the hall geometry. The design of the platform is set. There are no outstanding safety issues regarding the platforms. The concerns regarding the racks spacing will be administrative controls that are required for safe operation.

( The use of “Resindek” as decking on the platforms was presented at a later date. The MSDS was provided. Approval by J. Levesque is attached.

Cable Distribution

An impressive data base has been developed to track the path of signal and power cables from the detector to the respective power supplies or the front end electronics and DAQ. 

These cables are laid in trays and conduits taking into account the respective power dissipation and ampacity de-rating factors.

( The 100 kV Central TPC cables as well as the 25 kV Forward TPC cables will run in separate conduits.

( All cable trays will be grounded. 

( NEC code 725 stipulates that signal and power cables will be separated in those trays where the two run together and wherever possible. Those areas that prove difficult will be referred back to the committee for approval. Can one rely on adequate insulation for the higher voltages to allow mixing in a tray?

( Where cable trays cross over with a minimum of 6( separation will not need to be covered.

( The cables to be used should be fire rated and where necessary tray rated.

( The Electromagnetic calorimeter cables were not presented. These will be reviewed at a later date.

( Cable supports have yet to be designed.

( STAR proposed to use 28 AWG Anixter ribbon cable assembly in cable trays. This is lower than the required 24 AWG. The Lab Electrical Safety committee provided approval as this cable with its additional insulating jacket represents an added degree of strength than normal 28 AWG.

See attachment from T. Monahan.  

Racks, power dissipation and Cooling

The power estimates for each rack took into account the inefficiencies of the power supplies as well as power factors. 

( Each rack is equipped with a breaker panel that can lock out the power supply.

( Reset Polyswitches and fuses are also provided where appropriate. These will be subjected to a separate review.  

( All plugs are insulated and grounded and are NEMA approved.

( Heat exchangers have been designed and specified to the needs of individual standard STAR VME crates.

( Grounding strips will be added to all racks. 
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