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Project: Microboone TPC2 Rack at DAB
Doc. No: B020314_TPC2_ORC

Subject: pORC Documentation for Microboone “TPC 2” TPC Readout Rack
Team: L. Bagby, D. Huffman, G. Karagiorgi, B. Littlejohn
Introduction:


The Microboone Collaboration has assembled a TPC rack labeled “TPC2” that is currently located at D0 Assembly Building. Most of the electronics in the rack are associated with the MicroBooNE TPC Readout Electionics group. The rack infrastructure consists of a custom designed Rack Protection System and AC Distribution Switch Box.   This document describes the current contents of the rack for the purposes of a partial Operation Readiness Clearance review.   Some of the rack components are commercially available.  Some rack components are custom pieces of equipment that have passed EDR review.  These latter pieces of equipment will be described in detail at the end of this document.  We request approval for unattended operation of the existing components in the TPC2 rack.
Equipment:


The TPC Rack contains two main groups of components: the AC Distribution/Rack Protection System, and the components reading data from the MicroBooNE TPC electronics. The contents of the rack are listed below.  Descriptions of custom components are given after providing a layout and inventory of each rack.  Future updates of this pORC are expected to include power connections from the rack to building power at its temporary installation location at LArTF.
TPC2 Rack Contents
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Rack Protection System and AC Distribution Equipment
EED Custom Designs

Rack Protection System, Rev B.

AC Switch Box

Slow Control Box

Commercial Equipment


System Sensor Smoke Detector



Model #: SW-B


Eaton Power Distribution System

Model #: PW309BA0U409

TPC Readout Equipment

Custom Designs
2 Nevis TPC Readout Crates
2 Refurbished Fan Packs
Commercial Equipment

Wiener PL508 Power supply
Figure 1: Microboone TPC2 Rack
Figure 2: TPC2 Rack AC Distribution and Rack Protection
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Custom Designed Equipment 
AC Switch Box:

The AC Distribution consists of two components; a commercial Eaton ePDU-PW309BA0U409, 208 3-phase power strip and a custom designed AC Switch Box. Figure 3 is the line drawing for the AC distribution circuit. Five conductor, 10AWG cable is used with NEMA L21-30R and L21-30P plugs and receptacles. Figure 3 is the AC Switch Box schematic. An Engineering Design Review was performed on the chassis and approval for operation was granted by Steve Chappa. More information can be found on Dave Huffman’s site under AC Distribution and AC Switch Box. 

http://www-ppd.fnal.gov/EEDOffice-w/Infrastructure_group/Huffman/Web/uboone/default.html
Eaton ePDU specifications are here: http://powerquality.eaton.com/ePDU-PW309BA0U409.aspx?CX=3
Relay specifications are here: http://www.crydom.com/en/Products/Catalog/5_3tp.pdf
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Figure 3: AC Switch Box Line Drawing
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Figure 4: AC Switch Box Schematic

Rack Protection System: 

The Rack Protection System is composed of a custom designed Rack Protection Unit (RPS). This unit was designed by Dave Huffman and is documented at the following link under Item 9. RPS (Rack Protection System).The MicroBooNE production version of the unit is Revision B. An Engineering Design Review was performed on the chassis and approval for operation was granted by Steve Chappa.
http://www-ppd.fnal.gov/EEDOffice-w/Infrastructure_group/Huffman/Web/uboone/default.html
The 2W-D smoke detector specifications can be found here

http://www.systemsensor.com/pdf/A05-0318.pdf
The RPS provides an interlock signal to the AC Switch box. If smoke is detected, the interlock is dropped, removing AC power to the PDU. The RPS and is powered from an unswitched outlets on the AC Switch Box.
Slow Control Box:
The Slow Control system is composed of a custom-designed Slow Control Box containing a Glomation single-board computer, power supply, and various inputs and indicator lights.  This unit was designed by Dave Huffman and Glenn Horton-Smith and is documented at the following link:

http://www-ppd.fnal.gov/EEDOffice-w/Infrastructure_group/Huffman/Web/uboone/SlowControl.html

The Slow Control Box has undergone an Engineering Design Review, and approval for operation was granted:
http://www-ppd.fnal.gov/EEDOffice-w/Projects/MicroBoone/EDR/Round_5.html

Slow Controls chassis is powered from an unswitched outlet on the AC Switch Box.
Fan Pack:
The PMT readout crate is cooled by a refurbished 3U fan pack.  B. An Engineering Design Review was performed on the chassis and approval for operation was granted by Steve Chappa.  The review can be seen here:

http://www-ppd.fnal.gov/EEDOffice-w/Projects/Microboone/uboone_EDR_ORC.html
Nevis TPC Readout Crate

The TPC rack incorporates a custom designed MicroBooNE style readout crate powered by a commercially available Wiener power supply and cooled by a rack mounted fan unit.
Custom cards within the TPC crate include Controller, FEM, XMIT, and backplane. The preproduction Engineering Design Review documents for all crate custom cards are located at  http://www-ppd.fnal.gov/EEDOffice-w/Projects/MicroBoone/EDR/Round_1.html
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Figure 5: Photos of the PMT readout crate front plane and back plane, along with the DC backplane connections between the PMT crate and the Wiener PL508 power supply.

DC Distribution:


TPC Readout Crate DC Power Distribution
The DC power for the readout rack is provided by the Weiner PL508 power supply through four twisted pair cables, at +5V, -5V, +4V and +12V, and is shown diagrammatically in figure 8 and can be seen in figure 5 above.
Figure 8: Wiener PL508 DC Power Distribution
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