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“Large-Area Time-of-Flight System for STAR” 
 

 This proposal consists of several tasks. In what follows a brief description of each task is given. 

 

1 - A High Voltage Distribution and Delivery System for the STAR TOF Trays. 
 The UCLA heavy ion group is proposing to design and build a High Voltage distribution system consisting of 12 

distribution boxes and associated high voltage cable assemblies to distribute 12 pairs of negative and positive high voltage 

power supply outputs  to 120 TOF trays. This will be accomplished by branching out the + (-) output of  a single CAEN 

A631P (A631N) high voltage pod to 10 TOF trays. This will be done by a high voltage splitter box to be designed at UCLA. 

The high voltage cable assemblies required to supply power to these boxes, and the ones to transmit this power from the 

splitter boxes to the trays will be fabricated by UCLA. In addition since the connectors on the HV supply outputs are of SHV 

type and are not rated at the maximum operating voltage of the supplies a safety cover is to be designed and fabricated by 

UCLA to protect personnel from accidental exposure to high voltages. The high voltage control and monitoring system, 

based on STAR EPICS standard software, is also to be developed by UCLA group to remotely control the CAEN SY127 

high voltage power supply.  

 

High Voltage System Deliverables: The UCLA heavy ion group will deliver: 

1. 12 high voltage distribution boxes,  

2. 240 high voltage cable assemblies (30 - 40 feet long), 

3. 24 high voltage cable assemblies (80 - 100 feet long), 

4. High Voltage power supply safety cover,   

5. EPICS based high voltage control and monitoring software to remotely control and monitor CAEN SY127 system, 

6. Assist in installation and testing of the above systems. 

The cost breakdowns for this sub task and other tasks are shown in table 1. The WBS numbers appearing in the table 

correspond to the same numbers appearing in the TOF system project plan. The High Voltage power supply and associated 

control interface module will not be supplied by UCLA. A CAEN high voltage system and its associated PC interface 

module shall be supplied to UCLA group, in a timely fashion, in order to allow sufficient time to develop and test the EPICS 

based HV control program. The engineering and hardware required to install the distribution boxes on the STAR magnet 

shall not be supplied by UCLA. 

 

2 - A 12 Channel Low Voltage Power Supply System for the STAR TOF. 
We propose to build a complete 12-channel output Low Voltage DC power supply system for the TOF trays. This supply 

system will be based on Wiener PL512 switching power supply mainframes. Each DC output channel shall be transmitted 

via two pairs of #10 AWG cables a distance of approximately 80-100 feet to individual tray inputs. These cable assemblies 

will be instrumented with appropriate connectors at the power supply ends; however, the tray end of the cables shall not be 

instrumented with any connectors. This is to allow tailoring of length of each cable assembly to minimize voltage drop and 

reduce cable slacks. In addition to the main DC power cable each cable assembly will include a shielded differential pair to 

supply the power supply sense inputs with a sample of the delivered voltages for regulation purposes. An Ethernet based 

interface, allows one to communicate with the power supply units to control and monitor them remotely. We shall supply the 
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required Ethernet patch cables to connect the power supply to the Ethernet hub. Existing STAR Ethernet infrastructure will 

be used for this purpose. An EPICS based control and monitoring software will be developed according to STAR standards. 

 

Low Voltage System Deliverables:   

1. One Wiener PL512 4U chassis instrumented with 6 MEH floating dual output modules. 

2. 12 sets of 80 - 100 feet cable assemblies. Each cable assembly consists of four  #10 AWG conductors, and a 

shielded differential pair grouped into a single assembly, and instrumented with appropriate connectors on the 

power supply end. 

3. EPICS based remote control and monitoring software. 

4. Installation and testing of Low Voltage power supply, cables, and  control software at BNL. 

 

BNL is responsible for 208 volt AC power outlets, the chilled water cooling hardware required for the power supply 

operation.   

 

Coordination of Chinese TOF Efforts with the US TOF Collaboration: 
Professor Huan Huang of UCLA is the liaison between TOF management and the Chinese groups in charge of production of 

the TOF multi-resistive plate modules. As such Prof. Huang will be coordinating the efforts of the Chinese groups with those 

of the US TOF groups. He will be making regular trips to China to perform his duties.  This project will be paying for his 

trips to China. WBS item 1.2.1.2 for an amount of  $5100.00 is allocated for his travel expenses. 

 

Table 1 shows the breakdown of all costs. The WBS (Work Breakdown Schedule) numbers appearing in this table 

correspond  to the same items appearing in the final WBS project plan for the TOF.  The WBS item 1.4.5.4 is allocated to 

cover travel expenses for installation and required management activities for the High Voltage system. The total funding 

requested is $121,493.00. Of this amount $13,526.00 is burdened labor cost and $107,967.00 is cost of components and 

TOF WBS Description labor ($) 
Indirect 
cost ($) 

Burdened 
labor ($) Material ($) Total Cost ($) 

  High voltage system           
1.3.3.2 HV distribution system 1,311.11 340.89 1,652.00 78,450.00 80,102.00
1.3.3.3 HV slow controls 3,763.49 978.51 4,742.00 0.00 4,742.00

1.3.3 High voltage system       84,844.00 84,844.00
              
  Total for High Voltage Distribution System 5,074.60 1,319.40 6,394.00 78,450.00 84,844.00
              
1.4.5.1 LV power supplies 391.27 101.73 493.00 10,361.00 10,854.00
1.4.5.2 LV power cables       6,735.00 6,735.00
1.4.5.3 Control and monitoring 5,269.05 1,369.95 6,639.00 3,241.00 9,880.00
1.4.5.4 MSTC  (travel expenses)       4,080.00 4,080.00

1.4.5 Low voltage system       31,549.00 31,549.00
              
  Total for Low Voltage Power Supply system 5,660.32 1,471.68 7,132.00 24,417.00 31,549.00
              
1.2.1.2 China coordination MSTC (travel expenses)       5,100.00 5,100.00
              

1 Project Total  10,734.92 2,791.08 13,526.00 107,967.00 121,493.00
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fabrication related materials including management related travel. Per agreement between Vice Chancellor Roberto 

Peccei and Prof. Charles A. Whitten dated May 6, 2005, the only amount which shall incur indirect cost is 

construction and testing labor.  The indirect cost assessed on the labor cost shall be 26%. This indirect cost appears in 

column 4 of table 1 for an amount 2,791.08. The costs appearing in table 1 are based on estimates and quotes obtained in 

summer of 2005 and have been reviewed by a DOE review committee, the TOF management and a STAR collaboration 

review committee. We believe these costs to be accurate. However, due to fluctuation in currencies and the fact that several 

of these components are fabricated outside the US it is possible that the cost to produce some parts of this project may 

exceed the numbers quoted above. In such case the TOF management will be consulted as to how to proceed. The UCLA is 

not responsible for such cost increases and shall not accept the responsibility for excess costs.   

 

Delivery schedules: 
The delivery schedule for the items covered by this proposal shall be subject to availability of funding, availability of 

components, and lead times. Pursuant to these terms the periods of production, testing, and deliveries will be those given in 

the STAR Time of Flight management plan. The UCLA group will make every effort to insure that the designs, and 

components meet the STAR TOF and BNL safety approvals. The UCLA group reserves the right to replace the required 

components and materials to meet the delivery schedule subject to the STAR TOF management approval and design change 

procedures. 

 

 

 

 

 




