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( In the minutes, Action Items are in RED and Responses are in BLUE.)

The Integration Inventory meeting for the Pad Chambers took place on 4 March 1999 in 2-187.  The purpose of the meeting was to review the status of cabling and piping preparations for the East Arm of the Pad Chambers.  The discussion covered requirements for:

1. AC Power

2. Low Voltage Power

3. High Voltage Power

4. Detector Gas

5. Cooling Water

6. Cooling Air

7. Purge Air

8. Nitrogen

9. Fire Detection

10. Fire Suppression

11. Flammable Gas Detection

12. Signal Cables

13. Calibration Fibers

14. Calibration Copper

15. Temperature Sensors

16. ARCNet Cables

17. FEM Interconnect

Reviewing each of the items above, we arrived at a number of questions.  

1. AC Power:
None required.

2. Low Voltage Power:

2.1
We will be using 8-conductor cable with block connectors, provided by ORNL.

2.2 Envelope penetrations will occur at locations C and D.

2.3 Cable runs will go from C to ECN31B and from D to ECS32B.

Questions relating to Low Voltage Power:

2.10 What is the length of the LV cabling run?
MS will work with CJ to determine.
2.11 What type of connector is required for the crate end of the cable?
Steve Boose says bare wire will be permanently connected to crate.
2.12 Who is pulling this cable?

PC group will pull cable.
3 High Voltage Power:

3.1 We will be using RG-59B cable with SHV connectors on the chamber end and LHV connectors on the crate end.  

3.2 There will be two splices in the cable.  

3.3 The connectors at the HV crate are 8-cable LHV connectors that supply HV to 2 chambers.  These have 6 foot long pig-tails on them with a SHV male connector on the end.  

3.4 On the chamber we have mounted similar pig-tails varying in length from 1 foot to 8 feet in length, also with the SHV male connectors on the end.  

3.5 Running between these two pig-tails will be a standard RG-59B HV cable with standard SHV female connectors on both end.  We are ready to make these cables now, but we need to know the length of these cable runs.

Questions relating to High Voltage Power:

3.10 What is the length of the HV cabling run? 
MS will work with CJ to determine.
3.11 Where is the HV cabling run?
MS will work with CJ to determine.
4 Detector Gas:

4.1
 The Argon/Ethane 50/50 gas mixture will be delivered to the East Arch Gas Manifold where it will be distributed to the East DC and East PC.

4.2 One side of the East Arm PC will be fed gas in a ½” copper tubing which runs from the gas manifold along the 4 sectors in   The tubing will follow the PC envelop.  

4.3 The gas for each chamber will be T-ed off from the main tubing with a ½” to ¼” T, and ¼” polyflow tubing will run the last few inches to the chamber.  The polyflow allows us needed flexibility when installing the chamber.

4.4 The return gas lines will take a pair of ¼” polyflow lines and bring them into a ½” copper exhaust line which will then bring the gas back to the exhaust manifold on the East Arch.

Questions relating to the Detector Gas:

4.10 Where on the East Arch will the Gas Inlet and Outlet Manifolds be located?
The gas manifolds will be in the gas rack, ECB13.

4.11 What does the ½” copper tubing run look like?
MS will work with CJ to determine.
5.
Cooling Water:

None required.

6. Cooling Air

6.1 Our current plan requires no cooling air.  In order to aid in convection, we have kept the option of flowing dry filtered compressed air through ¼” copper tubing from a compressed air manifold along the East Arch inside the PC envelop to locations near the FEM Cards.

Questions relating to Cooling Air:

6.10 Where are the connection points to the compressed air manifolds?
MS will work with Jim Rank to determine.
6.11 What does the ¼” copper tubing run look like for the compressed air?
MS will work with CJ to determine.
7.
Purge Air

None required.

8. Nitrogen


None required.

9. Fire Detection

No subsystem specific fire detection anticipated.

10. Fire Suppression

No subsystem specific fire suppression anticipated.

11. Flammable Gas Detection
No subsystem specific flammable gas detection anticipated.

12. Signal Cables

12.1 We expect to use fiber optic signal cables provided by EF&I.

13. Calibration Fibers

None required.

14. Calibration Copper

14.1 The design of the calibration system for measuring the gas gain has not yet been finalized.  We have analogue signals on the PC terminal boards which will be brought to monitoring crates which have not been identified by ONCS.  These signals will travel on twisted pair or shielded coaxial cables similar to RG-174.  

Questions relating to Calibration Copper:

14.10 What crate is used for calibration/monitoring systems?  Where do these gas gain cables go to?
MS will work with CJ to determine.
14.11 What length do these cables need to be?
MS will work with CJ to determine.
14.12 Will LEMO (K-lock) connectors be adequate?
Yes.
15. Temperature Sensors

15.1 We will use standard thermocouples running thermocouple wire from three sensing points per chamber.  Each FEM Card will have a thermocouple (there are two FEM Cards per chamber) and there will be a thermocouple located near the center of each chamber to monitor the temperature of the ROC environment.  The signals from the thermocouples will run out the top of the PC envelop to the control circuits for the Low Voltage Power crates (from C to ECN31A and from D to ECS32A) because the action to take in the event of an overtemperature reading will be to shut off the LV.  In total we will have 12 temperature signals for each layer exiting the PC envelop on each side of the East Arm.

Questions relating to Temperature Sensors:

15.10 What is the “standard” PHENIX thermocouple?
MS will work with CJ to determine.
15.11 What wire is used to run thermocouple signals?
MS will work with CJ to determine.
15.12 What is the length of the wire run?
MS will work with CJ to determine.
15.13 What connectors are required at the crate end of the wire?
MS will work with CJ to determine.
16. ARCNet Cables:

16.1 We will use ARCNet (telephone) cables to load the ROCs.  The ARCNet cables will be daisy-chained from one FEM Card to the next.  The number of FEM Cards that will be interconnected on a single cable has not been finalized, but it is reasonable to expect that there will be two ARCNet cables per layer of PC on each side of the East Arm.  The ARCNet cables will run out the bottom of the PC envelop at A and B to the crate ECB12.

Questions relating to the ARCNet Cables:

16.10 What is the length of the cables?
MS will work with CJ to determine.
16.11 What is the connector on the crate end of the cable?
MS will work with CJ to determine.
16.12 These cables are listed at EF&I responsibility on the spreadsheet.  Who will run these?
MS will work with CJ to determine.
17. FEM Interconnect:

17.1 Since PHENIX will begin data taking without sufficient readout electronics to service all the PC FEM Cards, we are planning to interconnect the FEM Cards so that a single DCM can service two FEM Cards.  This means that there will be four RG-174 type cables running from one FEM Card to the neighboring FEM Card.  There will be no penetrations of the PC envelope by these cables.  The maximum space that these cables occupy will be four times the size of a single RG-174 cable.  For PC-2 and PC-3 the two FEM Cards on a single chamber will be connected in series.  For PC-1, neighboring chambers will have their FEM Cards interconnected on the same side.  These cables will all have LEMO (K-lock) connectors on both ends.  Typical cable lengths will be 48” for PC-2/3 and 24” for PC-1.

Minutes of the PC Integration Inventory Meeting

The PC Integration Inventory Meeting took place at 10:00 AM on 4 March 1999 in 2-187 of the BNL Physics Building.  Present were Tom Shea (Chair), Carl Jacobs, Jim Rank, Steve Boose, Bill Licciardi, and Michael Sivertz.

Several issues came up during the meeting indicating that there had been misunderstandings or missed communication between SE&I, EF&I and the PC Group.  There were also a number of action items that came out of the meeting.  A summary of the important points is given below.

SE&I (Tom Shea) understood that the subsystems were responsible for “specifying, buying, assembling and installing the ARCNet and Fiber Optic Cables.”  This was news to the PC group.  We are prepared to undertake this work, but first wanted to communicate with other subsystems in order to find a way to make this a more efficient effort.  There will be a meeting at 11:00 AM on Monday 8 March 1999 in 1008 with other subsystems and EF&I (John Haggerty) to discuss this.

Action Item: Who is responsible for making the Fiber Optic Cables?

Action Item: Who will spec the fiber optic cables?

Action Item: Who will buy the fiber optic cables?

Action Item: Who will build the fiber optic cables?

Action Item: Who will install the fiber optic cables?

PC-1 needs to have all cabling and services installed and coiled before the chambers get rigged into place.  This applies to the HV, LV, ARCNet, Fiber Optic, Chamber Gas, Cooling Air, Calibration copper, and thermocouple wires.

For PC-3 it is possible that the cabling and plumbing may be installed after the sectors are rigged into place.  If this is not possible, special arrangements must be made because PC-2/3 are rigged in a sector at a time instead of all at once like PC-1.  Either we will need to make connections on the chamber after the sectors are rigged into place, or we will need to make connections at the sector boundaries.  

Action Item: How will connections be made to the chambers?  Can we make the gas and cabling connections after the chambers are in place, or must we make the connections in some other way?

The LV cabling may be in need of a safety review.  Is it tray-rated?  (What does “tray-rated” mean?)  Is the voltage drop along the cables acceptable (i.e. less than 0.5 volts, according to Steve Boose).  The connections at the power supply end are bare 14-gauge wire that is permanently screwed onto terminals.  The wire must be capable of carrying the maximum current at less than 80% of its rating.

Action Item: Does the LV cabling need to be safety reviewed?

Action Item: Is the LV cabling tray-rated?

Action Item: Is the voltage drop along the LV cables acceptable?

Action Item: Does the LV cabling have an acceptably high power rating?

Where do we get power for the ARCNet?  Is it driven from the FEM Card?  Or does it get power from the ARCNet rack?

Action Item: Where do we get power for ARCNet?

Check the number of fiber optic penetrations needed for each layer of chambers.  There is one fiber optic readout for every pair of FEM Cards (at least until we get more readout).

Where is the ONCS Calibration Crate?

Action Item: Where is the ONCS Calibration Crate?

Are all users aware that there will be no power for any North Side electronics in the ER?

Yousef Makdisi must be made aware of any changes to the cooling plan.

Action Item: Speak with Yousef regarding the PC Cooling plans.

Check with Bill McGahern on flammable gas detector responsibilities of subsystems.

Action Item: Speak with Bill McGahern about subsystem responsibility for flammable gas detection.

Bill McGahern said that most subsystems would rely on the general PHENIX flammable gas detectors for safety.  This is true for DC, PC, and TEC.

/phenix/u/sivertz/doc/integration_inventory.doc

2

