Power and Grounding Plans for the Near Hall

28-Mar-03

General

1. All racks should be grounded to local steel.

2. Avoid ground loops. This can include water pipes, cable trays, detector steel, ground braids,…

3. There will be a large ground cable which starts at the primary transformers on the surface and runs down the shaft and around the detector. 

Detector Structure

1. The detector support structure and all the steel planes should be connected together to provide a solid ground.   

2. No current should flow through this ground; it should not be the return path for any circuit.

MASTER Racks

1. The racks should be grounded to local steel.

2. In general, the MASTER crate electronics is less sensitive to noise since it is processing only digital signals.

3. Fan packs should have their chassis isolated from the rack, if possible. 

4. RPS control units should have their chassis isolated from the rack, if possible.

5. Power supply chassis should be connected to the rack. The actual supplies are electrically floating in them with a positive and negative power lead (supply and return).

6. The crate shells are bolted to the racks as a safety ground. The electronics and backplanes are isolated from the shell. The reference ground for the electronics is made through a single ground braid connection from the rack to the crate backplane, which distributed it to the boards.

MINDER Racks

1. The racks should be grounded to local steel.

2. In general the MINDER crate electronics are more sensitive to noise since they have the low level, analog, front end electronics.

3. Fan packs should have their chassis isolated from the rack, if possible.

4. RPS control units should have their chassis isolated from the rack, if possible.

5. Power supply chassis should be connected to the rack. The actual supplies are electrically floating in them with a positive and negative power lead (supply and return).

6. The crate shells are bolted to the racks as a safety ground. The electronics and backplanes are isolated from the shell. The reference ground for the electronics is made through a single ground braid connection from the rack to the crate backplane, which distributes it to the boards.

7. Alner box shells may need to be isolated from the rack ground. (Does this mean they’re floating??)

8. The PMT, base and electrical connections in the Alner box are isolated from its shell. 

9. The HV connection to the Alner box has its shield ground braid broken by an inline resistor to reduce ground loop currents.

Clock Rack

1. The rack should be grounded to local steel. 

High Voltage

1. The rack should be grounded to local steel.

2. The LeCroy HV units will have ferroresonant transformer power conditioning and may need UPS’s. 

Connections between Racks

1. All signal connections between racks should be differential or optical signals. There should be no continuous ground paths with these signals. 

2. Shielded cable should have its ground shield connected to ground at the source end and at most a soft connection (RC) at the receiving end.  

3. When required, non-differential electrical signals should have an optical isolator or a balun in the line. 

4. Differential signals may need to have a balun to insure that the currents stay balanced.  

AC Power

The AC power originates at the one of the Fermilab Master Substations.  At the MINOS Surface Building there are 2 transformers: one for conventional and one for quiet power.  These convert the 13.8KV to 480V that is sent underground along with a safety ground line.  The conventional power is used for the detector coil, the LCW system, the crane, water pumps, and absorber area, as well as our ‘house power’.  The quiet power is our ‘quiet power’ and also goes to the muon alcoves. 

Both house and quiet power go through transformers underground to produce 208 and 110V. All these transformers are delta-wye, solid ground. The quiet power ones are K-4 rated (and have shielding?). The power panels for the quiet power are on the west wall upstream of the detector, and the house power panels are on the east wall towards the middle of the hall’s length.

There will be 3 phase 208V and single phase110V quiet power available at every rack. They can also have 110V house power available. The AC power for the MINDER and MASTER power supplies come through RPS relay boxes located in the racks.

