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Worker Planned Work for s-PHENIX Workers at the 

Building 912 Complex

SCOPE

The scope of this document is to control work performed by Physics Department personnel only.  All work performed by other groups, whether it is worker planned work, permitted work, or prescribed work, is outside the authority of this document.  Work Planning for all tasks occurring outside the scope of this document shall be the responsibility of C-A Work Control Manager.
DETAILED DESCRIPTION OF WORK (Include tasks, electronic and mechanical equipment to be used, chemical/solvents to be used, etc.)

1. Technicians will move sector with 40T overhead crane to Assembly Area or Storage Area

2. In Assembly Area

a. Sector will be placed into stands and rotated to appropriate assembly angle. 

b. Technicians/Students will place scintillator tile between steel absorbers, attach electronics, test electronics, and perform cosmic ray testing.

3. Technicians will use 40T overhead crane to move assembled sectors from “Assembly Area” to “Storage Area” 

View of work areas:
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sPHENIX outer HCal: Plan for Assembly and Testing

Stefan Bathe 1/1/2021
1 Introduction

The assembly of the outer HCal will involve four separate steps:

1. Install Scintillating Tiles in steel sector

2. Populate Sector with Electronics

3. LED testing and Light Tighting

4. Cosmics Testing and Final Validation

Four sectors will be worked on in parallel, one at each step. Four stations (one for each step) will be cycled through the four sectors. (This is easier than moving the sectors around.) It will take five days per sector, per step/station (assuming day shift only). That means in full production mode one sector will be finished each week.
2 Lifting
1)  Sector will arrive with lifting trunnions attached from vendor 

2) Roller bearing(commercial purchase) will be placed onto trunnion(205-0100-1018)

3) Lower lifting plate(205-0100-1017) and Upper lifting plate(205-0100-1016) will be bolted around bearing and trunnion cap(205-0100-1019) will be bolted onto trunnion to hold bearing in place

4) 1 ¼” Shackles will be placed through top hole of upper lifting plate 

5) Spreader bar(commercial purchase) with shackles attached at appropriate locations will be lowered using 40 Ton crane

6) Place tag line to sector

7) Lift load and follow route to Load Placement Area
8) Lower load down until resting on floor

9) Remove slings from swivel hooks and set spreader bar down on floor

10) Disconnect from crane
3 Assembly

The sectors arrive by truck from the vendor at the drop-off area (Door 15) of BNL Building 912. Delivery starts 9/21/2018, then one sector arrives per week until all 32 sectors have been delivered. In the drop-off area, sPHENIX technicians then inspect the sectors for meeting the geometrical specifications. Then they are moved with help of the 40-ton overhead crane to the adjacent staging area (middle door, behind assembly area).

In order to move a sector to the assembly area, it is moved into a stand to rotate it horizontally, and then placed onto concrete blocks.

The assembly then involves the two following steps (each at its own station):

1. Install Scintillating Tiles in steel sector

· Scintillating tiles tested at Uniplast and GSU

· Sort tiles by response and install in gap with clips

· 12 different tile shapes x 2 per gap, 10 gaps/sector

2. Populate Sector with Electronics

· Install and wire pre-amplifiers, LED fibers, RO boards

4 Testing

The testing involves two steps: LED testing and cosmics testing. Since each step is performed at its own station, two separate electronics setups are needed, each in its own rack. The racks are powered by cables entering the racks from overhead. The cables are run through overhead conduits to avoid tripping hazards.

4.1 Setup 1 (LED testing)
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Multi-channel bench power supply: BK 1761 2 x 0-35V, 3A and 0- 6.5V, 5A, HCal sector electronics power (needs 6.5 V) [comment: this is placeholder; Steve Boose will provide specs of alternative more likely to be used.]

Keithley Source meter type 2400 A, 65 V < 1 mA bias supply; allows to read current in nA.

HCal Controller, 5 V, < 2 A powered off a small AC/DC din rail-mounted power supply, XP DNR60

HCal LED trigger mudule, 5 V, < 2 A powered off a small AC/DC din rail-mounted power supply, SOLA SDT 5-5-100T

oscilloscope  LeCroy WAVEJET  354-A [comment: placeholder]

4.2 Setup 2 (cosmics testing)

This setup requires 240 V AC and uses a VICOR module to provide the  LV (5 and 48 V); it includes a standard sPHENIX bucket for smoke/heat protection.

Multi-channel bench power supply: BK 1761 2 x 0-35V, 3A and 0- 6.5V, 5A, HCal sector electronics power (needs 6.5 V) [comment: this is placeholder; Steve Boose will provide specs of alternative more likely to be used.]

Keithley Source meter type 2400 A, 65 V < 1 mA bias supply; allows to read current in nA.

HCal Controller, 5 V, < 2 A powered off a small AC/DC din rail-mounted power supply, XP DNR60

digitizer crate +12 V, +2.5 V, −3.5 V nominal, all < 5 A per channel

standard PC wunning LINUX with a JSEB-2 card

4.3 Tests

One station will perform an LED test to test the electronics and the scintil- lating tiles for proper connection and proof of life. This will also be used to verify the light tighting (measure SiPM currents). In detail this includes:

4.3.1 check if bias comes on

4.3.2 read current on Keithely in nA

4.3.3 pulse LED

4.3.4 connect LED to single tile only per tower

4.3.5 check signal of every channel (i.e. tower) separately with oscilloscope

4.3.6 repeat LED test for each of the five tiles per tower

4.3.7 replace/repair as necessary

The second station will use cosmics to measure the MIP peak location in each tower in a sector as the first part of the HCAL calibrations. The results will be stored in a data base.

4.4 Burn In

Burn in testing will consist of the same process in Section 4.3 of this work plan.  The test will occur continuously for “n” number of days.  This will require factory personnel to notify CAS watch when electronics are running without sPHENIX staff present.
Work Planning

1. Introduction


This process applies to all physical work performed by BNL and non-BNL staff. Work Planning uses a graded approach to identify hazards, risks, and complexity levels of a task and to establish the level of rigor for planning and review. The process requires use of a site-wide work permit form (enhanced work permit, “green form”) for all moderate and high hazard work. Worker Planned Work [applies to low hazard and risk work] recognizes the capabilities of the work force. Personnel have the skill and technical capabilities to handle a wide variety of jobs with minimum documentation. 

Worker Planned Work is formalized in three steps:


Pre-Job Brief


Job-Site Walk Down


Post Job Review

Pre-job Briefing Questions I Ask Myself Before I Start Work:

* What are hazards for this particular work? How will I control them?

* What are the critical steps to complete this work safely?

* What can go wrong? What do I do if something goes wrong?

* What actions do I take if a new hazard is found while I am working?

Job-Site Walk-down I Do Before I Start Work:

* I thoroughly examined the job site

* I ensured all hazards were identified and controls were adequate 

* I ensured my work will not affect other operations, and conversely

* I ensured the risk level was low and I based this on job complexity, coordination need between groups and hazards for the work

Post-Job Feedback I Will Give to My Supervisor:

* Task was/was not accomplished with expected results

* Procedures and work documents were/were not accurate

* Work planning and scheduling was/was not optimized to reduce human error or re-work

* Job-site resources and information were/were not sufficient

* My training for the job was/was not appropriate

Questions I Ask Myself Each Job and Each Day I Work: 
What hazards are present for this job? 

Is my supervisor or work planner aware of the hazards? 

What part of this job concerns me? Have I asked for help?

What training/knowledge is needed to do the job safely? 

Why do/don't people get hurt in my Group? 

What is the safety climate at C-AD? 

What are C-AD's standards for safety (intended & actual)? 

What needs to be improved here? 

Where are the danger zones for this job?  What could go wrong?

What did the pre-job briefing and/or job-site walk-down cover? 

Would more written procedures help me with my job? 

Do I feel that I have adequate tools and PPE for this job? 

Are Postings confusing or inappropriate?


Many of the tasks necessary to build/install, and debug the UED Beam Line will be carried out by C-AD and Non-C-AD Technical Staff. Much of this work is deemed to be within the “Worker Planned Work”, and as such does not require additional work planning or work permits. The purpose of this document is to define which sorts of tasks fall within this “Worker Planned Work” for staff.

The following requirements apply to all personnel working on the s-PHENIX Detectors in B912:
· No one person is allowed to work alone in 912 (two person rule) without informing the Work Control Coordinator, or Liaison Engineer, or Liaison Physicist.

· All work will be performed by authorized and appropriately trained personnel listed on a published roster maintained by the s-PHENIX Lead Engineer.

· If tasks are not listed as “low hazard - worker planned work”, consultation is required with the Work Control Coordinator to evaluate the task.

· All work by s-PHENIX Detector workers is limited to the immediate area as pictured in the above drawing. 

1. Training
Training shall be required for all participants working on the s-PHENIX Detectors in B912.                                      
TO Enter Building 912:

· Collider-Accelerator Access Training (AD-CA_ACCESS) which includes ODH ) training.
· Radiation Worker I (HP-RWT-200)

· Basic Electrical Safety (HP-OSH-150A)  
· Lock Out/Tag Out Affected Employee Training (HP-OSH-151A-W). Note that this training does not allow you to apply or remove LOTO.
· Hazard Communication (HP-IND 200)

2. Electrical

Work on electrical devices is deemed Low Hazard Worker Planned Work if:



( Voltage is < 50 V AC (or DC).



 (Voltage < 10,001V and maximum current is < 5 mA 



    OR an acute energy discharge of stored energy is  < 10 Joules.

ALL ELECTRICAL WORK AT BNL MUST MEET THE REQUIREMENTS OF NFPA-70E and OPM 1.5 series. Typical work for a technician that falls under this requirement may be switching 110 VAC circuit breakers on and off. This task requires that you wear safety glasses with side shields. Remember to stand off to the side of the circuit breaker box during this operation. If you require the operation of a circuit breaker operating at a voltage > 110VAC contact the Liaison Engineer or the Work Control Coordinator for assistance.

Examples of tasks allowed under this definition include:

· removing and replacing electronic modules in crates such as VME, NIM, FastBus, CAMAC , and similar crates.

· connecting and disconnecting front panel cables (lemo, BNC, etc.) from electronics modules.

· Instruments, detectors, and data acquisition systems may be tested and analyzed using conventional diagnostic equipment such as digital multimeters (CAT III or IV), oscilloscopes, network analyzers, etc.

· using a multimeter to measure voltages on typical PMT supplies (N.B. typical maximum currents for PMT supplies are ~2.5 mA.

using logic analyzers to debug circuit boards.

· using multimeters to check various currents and voltages on circuit boards.

· Using a computer (connecting and disconnecting computer to electrical outlet, connecting and disconnecting peripheral equipment to computer, turning on and off, etc.).

Examples of tasks which are not allowed under this definition include:

· Working with 110, 208, or 480 V AC line power sources. 

· The operation of 208, 480 VAC circuit breakers or switches. Operation of these devices require Personnel Protective compliant with OPM 1.53 and NFPA 70E along with additional electrical safety training.

· Working with exposed leads from the Low voltage power supplies exceeding above limits.

3. Mechanical

Movement of mechanical equipment around the complex is allowed if:



( No objects greater than 50 kg (110 lbs) are to be lifted by hand



( The lifting of objects greater than 20 kg (44 lbs) is done by two persons

Examples of tasks allowed under this definition include:

· moving computers around the facility

· removing crates from electronics racks (once they have been electrically disconnected)

· carrying diagnostic equipment (multimeters, oscilloscopes, logic analyzers, etc.) around the facility.

· Use of portable mechanical lift (i.e. foot operated lift for installing LV power supplies with proper training).

Examples of tasks not allowed under this definition:

· operation of building cranes unless properly trained.

· operation of forklift.

· use of rigging equipment (e.g. come-alongs, etc.) without proper training and PPE.

· use of bench mounted power tools without proper training.

Only safety rated ladders (use of wooden ladders are prohibited at C-A)  are to be used, and a second person must be present for working on a ladder at heights above 1.2 meters (4 feet) or must be present during tie off  and untie off procedure.

4. Personal Protective Equipment

PPE is required for many tasks outlined in this Work Plan.  Specific PPE requirements will be issued from the or Work Control Coordinator or designee depending upon the task. The following are minimum requirements for PPE :

Safety Glasses: Approved safety glasses with side shield are required for any work that may cause mechanical impact, particle inclusion, or chemical exposure to the eye.

Safety Shoes: Approved safety shoe are required when moving heavy objects, when the potential for personal exposure to abrasion, impact or other mechanical damage exists. Closed shoes are always required in B912
Gloves: Work gloves are required when the potential for personal exposure to abrasion, penetration, mechanical damage can occur. Specific gloves may be required for chemical and thermal exposures.

Hardhat: Required when working below an operating crane, or when working below others.

Long Pants and closed shoes:  Proper personal protective equipment (PPE) shall be worn at all times. In the absence of any superceding requirement long pants and closed shoes are required at all times.

5. Emergency Response
The Work Control Coordinator in charge is the responsible person at the experiment. The designated WCC in charge shall be responsible for communicating emergency conditions and alarms to MCR, C-A support personnel, as well as to Laboratory Emergency Services.


6. Radiological Work
· All workers in posted Radiation Areas shall have appropriate laboratory and department training. Radiation Worker I and C-A Access training is required for entry into the Posted Area (Must sign onto the RWP, TLD).

· No escorted entries are to be made into B-912 without approval of the C-A ESHQ Division Head (use of escort forms are required).

· Do not remove any devices or materials that may be activated without HP’s inspection and approval.  
· DO NOT disregard or defeat any radiation barrier. If you do disciplinary

            action will be taken against all offenders.
7. Waste Management

All waste materials generated shall be properly disposed of as per C-A 

            Department’s and Laboratory’s requirements.

· Report all spills or releases of any potentially activated or hazardous materials immediately to the CAS Watch (pager 4205) and C-A ESSHQ Division Head (pager 5636).    
· Ultimate disposition of test components, assemblies, and peripheral equipment associated with the experiment are the responsibility of the experimental collaboration.       

· The C-A Environmental Coordinator (M. Van Essendelft x4781) can   consult in the removal of waste.
Materials Used /Waste Generated 

List materials to be used and wastes generated. You may use generic chemical class descriptions for commonly used materials (e.g., organic solvents, acids). However, chemicals that require additional controls should be specifically listed (e.g., HF, TCE). Use the disposal method codes below.
	Materials Used & Wastes Generated
	Disposal Method (below)
	Estimated Quantity Used

(provide units)
	Comments

	
	
	Per Use
	Total/Yr
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Disposal Method Codes:

	Air Emissions
	Liquid Effluents
	Wastes

	P = Point Source
	S = Sanitary
	H = Hazardous
R = Radioactive

	F = Fugitive
	ST = Storm water
	I = Industrial (Non-hazardous waste e.g., oils)

	
	O = Other
	M = Mixed (Radioactive + Hazardous)

	
	RE = Recycle
	MW = Medical 
RM = Radioactive Medical

	
	
	T = Trash
RE = Recycle 


8. ODH Procedure for Building 912 
Building 912 is an Oxygen Deficiency Hazard class Zero (ODH 0) area. ODH 0 training requires that IF a worker observes a cloud, or if the local ODH monitor annunciates and is accompanied by flashing white lights, THEN they must evacuate the area immediately and inform Emergency Services (X2222), and personnel in the Main Control Room (X4662) if possible
9.  Work other than Worker Planned Work
Any tasks which do not fall within the definitions given above for Worker Planned Work either:


· Require approved procedures, and the individual(s) performing the task have been trained, and authorized.

· Require further work planning. The Work Control Coordinator performs this work planning.

Examples of tasks that require further work planning are:

· Modifications to facility air, gas, vacuum, mechanical systems, motorized systems, or water systems.

· Installation, modification, or upgrade of new or existing detector systems, mechanical systems, or installation of electrical cabling except as required in trouble shooting and short term repair as covered under this document.    

· Hi-Pot testing.

· Pressure testing.

· Cooling tests with cryogens.

· Magnetic field testing.

10. Hours of Work
All work shall be performed during normal hours – nominally 8:30 – 5:00 unless pre-arranged with the Collider-Accelerator Department. For any off-hours work the C-ad Main Control and C-AD CAS Watch shall be notified. If equipment is expected to run un-maned during off-hours the Main Control Room and/or CAS Watch shall be notified so that a Watch tour of the area can be made.
Emergency Standard Operating Procedures

Spills:

If a spill of greater than 5 gallons of oil or hazardous material spill on the floor, contact Fire/Rescue at 2222 or 911. Contact C-A ESH Coordinator ext. 4006 or C-A ESSHQ Division Head, P. Cirnigliaro ext. 5636, or M. Van Essendelft (x4781).      

ODH:

ODH events are indicated by a white flashing light and audible alarm. Evacuate the building immediately. Do not reenter the building. Telephone Fire Rescue ext. 2222 or 911. Follow the instructions of the Fire Captain.

Fire: 

Pull fire alarm pull box. If safely possible shut down equipment. Exit building. Do not reenter building. Follow instruction of Fire Captain.  

Emergency (Injury):

Pull fire alarm pull box. Telephone Fire Rescue ext. 2222 or 911, explain emergency.

Instructions from Main Control Room Operators or CAS Watch Supervisors are NOT to be disregarded. Their authority supersedes experimental priorities. Experimenters and Technicians shall follow their instructions and if requested safely shut down their apparatus and associated systems.

COVID-19 FACTORY CONSIDERATIONS


The Outer HCAL Factory, in response to Brookhaven National Laboratories latest guidelines has begun to layout a strategy for employees to return to the 912 Outer HCAL factory.  
Personal Protective Equipment (in addition to PPE previously listed)
· Face covering when working with more than 1 person
Work Layout in Tent Area


[image: image2]
The floor plan above demonstrates the HCAL factory’s ability to operate 3 workstations while maintaining proper social distancing of 6’.  
Tile Sorting
  How we receive tiles from receiving
These are delivered by the riggers on Tuesdays and Thursdays (weather permitting, riggers' schedule permitting, helped along if we remind receiving that we're still waiting) to the radiologically clean area to the east of the tent (by the roll-up door). The riggers generally use gloves, so the big risk is sweat/saliva from talking.
  How we get pallets into tent

There's a pneumatic hand truck that we use to wheel them into the tent. Handle of truck is easy to wipe down if necessary. 
  Opening boxes

Two phases: pallet opening and box opening. 

The pallets are wrapped with plastic and cord strapping (with makeshift cardboard corner-protectors). Fastest way is to use a box cutter or scissor blade to cut the straps and roll up the plastic. I was basically removing the plastic in a big piece all at once and rolling it up -- it'd go up past my elbows, so if anything was on it, that's a lot of skin contact on the arms. It's too big and floppy to wipe down. We can cut be more careful to roll it up while it's sticking to the boxes, like rolling up a sleeping bag, so we only have contact with the hands. Or, we can cut the plastic in sections that are smaller and easier to roll or ball up.
The boxes are more involved. Each pallet contains ~18 boxes. Each box has a manifest enclosed with it. Before opening, we make a single label containing the PR values of all the tiles on the manifest (most of the time, it's correct), then we cut a little slit and slide the label into the box. In doing so, we can sort the boxes by the tiles' shapes and by their PR values (to prioritize which boxes get opened first, which can wait, which to store, etc.). All boxes are then returned to their pallet to conserve space and keep the inventory together. The boxes would have been in transit for about a week, under the wrapping, so the risk of the virus still living on the boxes (hopefully) should be minimal. However, they could be wiped down before being put back on the pallet. 
Unfortunately, this step can overuse some space -- I had previously been using as many of the flat surfaces as possible; however, with the information from Megan's database and the pallet itself and that long table, it should be possible to do this sorting without spreading out. A good procedure would be: 1. check the database and see what order the boxes should be unpacked; 2. make labels for the boxes starting at the top; 3. replace boxes on the pallet until they are in the order you want; 4. start unpacking). 

  Sorting tiles

Each box is wrapped in plastic, so the first step (after taking a box from the top of the pallet) is to cut open the wrapper, remove the manifest and label we made, and then cut into the packing tape sealing the box. The tiles are packed in cardboard stencils between plastic sheets and sheets of cardboard. We generally cut the little labels apart, line them up on the manifest next to their appropriate tile's number, and start removing tiles. Each tile gets a look-over for tears and other defects, and then we put it's PR label on the light-blocker end. Then, we can write down any notes about it on the manifest for later and put it on the shelf. With the labels and the tiles, there are lots of surfaces in play. We can wipe down the tiles as they come out of the box after being labeled, but I doubt it's necessary. 
There's also wrapper repair. Sometimes, Georgia sends tiles that have been unwrapped. They require black masking tape and scissors or shears to close up. It's gentle and thoughtful work. The scissors could be wiped down. The tape roll's surfaces, too. The work is hard to do with gloves, but it can be done. 
  Placing them on shelfs

Pick a shelf, put the tile on it. If there's a stack, make sure it lines up closely and doesn't hang over. If the shelf is too high, use the step-ladder; if too low, put some cardboard on the floor and kneel. If the shelf is empty, make sure to lay down a plastic sheet first. As slow as it is, this part can be a workout--lifting, reaching, steps, squats, pushing and pulling tiles into place. In the summer especially, it can get sweaty. For this reason, having just one person doing the tiles is the best way to avoid spreading anything. Can we also suggest people use a sweatband? The long table and step ladder can be wiped down easily, but the shelves can't--it's too fiddly with the plastic. Floor coverings can be swapped between people doing the job. 

Sector Assembly
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Steps to Assemble Sectors Safely
· 1 person per sector
· An individual will begin on a sector and complete the sector through the testing phase.
· When multiple people are available to work on sectors, every other sector will be left open.
· Possible shift work would allow alternating of sectors being worked on.  (Example-Purple faces = Day Shift, Red faces = afternoon shift)
· Individuals will use their own designated tools and carts for tiles, cables, etc.
Procedure for Outer HCal wiring

1. Installation of Pre-Amp Power cables

2. Items needed, 24 cables, clamps, ¼ 20 hardware, Electronic box, wire ties.

3. The top half of the sector will get the even numbered cables and run through their own holes.

4. The bottom half of the sector will get the odd numbered cables and run through their own holes.

5. Starting with the south side top of the sector. Cable #0 will be going to the extreme south Top Pre-Amp board and cable numbers (even) will go up towards the center of the sector to the electronic box.

6. Lay the Even numbered cables one at a time from the Pre-Amp board to the electronics box starting with #0 and ending with #22. Once all cables are laid in then begin to dress and clamp down the cables using the plastic clamps and ¼ 20 hardware.

7. Once all even numbered cables are in place, clamped down and plugged in on both ends. Repeat the process with the odd numbered cables. Starting with cable #1 going to the extreme south lower side and working towards the center of the sector ending on #23.

8. Installation of the Signal cables.

9. Items needed, 24 signal cables, Clamps, ¼ 20 hardware and electronic box.

10. All signal cables on both North and South side will end in the North side electronic box.

11. Signal cable will be installed starting from the electronics box and run through their own set of holes, even number has a set of holes and odd numbered has a set of holes.

12. Start signal cables from the extreme south side and work back to the center. But first connect at the electronics box then to the pre-amp. Excess cable will be on then pre-amp side. Once all signal cables are connected on both ends. Then dress and clamp bundles.

13. Installation of Fiber cables.

14. There are 5 bundles of fiber cables. Start by running the fiber cables through there assigned holes starting on the extreme south end of the sector.  Bringing the fiber bundle to its assigned pepper shaker.  The opposite ends of the fibers will pretty much drop in the area where they will need to go. After all fibers are in their assigned tile then begin to dress and clamp down the bundle.

15. The above installation instructions are written for the south side of the sector.  For installation of the north side of the same sector follow steps 1 thru 12.
SIGNATURE SHEET

I have read and understand the Work Plan for s-PHENIX Detector Work in Building 912 and will work within the established controls.
	Print Name
	BNL #
	Signature
	Date

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Addendum I
OH Cal Test Equipment Test Procedure

[image: image4.emf]Department of Physics         Building 510C   P.O. Box 5000   Upton, NY 11973 - 5000   Phone 631 344 - 2286   Fax 631 344 - 3253   haggerty@bnl.gov     managed by Brookhaven Science Associates   for the U.S. Department of Energy      www.phenix.bnl.gov/~haggerty   Date:   October 22 , 20 18               Memo     To:       From:   John Haggerty , Stefan Bathe , Eric Mannel     Subject:  T est proced ure for sPHENIX HCAL   in Bu ilding 912     The  sPHENIX  Outer HCAL modules will be delivered through Door 15 of Building 912, and  tested with hardware ,  software , and  personn el   provided by the sPHENIX experiment .     Electronics     T he  electronics will consist of two racks of electronics :     1.   The  “ ADC rack ”   contains  an early version of electronic s which will ultimately  reside  in the sPHEN IX IR.  There  are two   VME crate s , a Vicor Megap ak power supply  which furnishes DC power to the VME crate s   and , through cables run to    the detector   modules , the DC power for the  I nterface boards, LED  Drive r  b oards , and the Preamp   boards.    One VME crates   contains digit izers and  communication electronics  which  take the analog signal from the detector (t ransmi tted differentially on  “ Meritec ”   cables), and the other  contains   a c ommunication  module   used to configure and  monitor the Inter fa ce boards.   2.   The  “ DCM   rack ”   contains a computer with software and interfac e board needed to  read  data from  PHENIX  “ Data Collection Modules ”   (DCM ’ s) which r eside in a VME  crate.  The VME crate is powered from a Vico r   Megapak   supply.  There is a NIM  crate of standard NIM   modules and  one or two custom NIM mod ules  used as part of  th e data acquisition and trigger syste m.     Rack Safety Sys tems     Power is distributed in the rack through   a power controller with circuit breakers for  indiv idual components in the rack, and a contactor which can  turn on an d off  all power to the  rack.  Smoke de tectors in the rack will trip the contactor  if smoke is  detected .    
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Figure 1 Rack power controls
In the event of an emergency, power can be shut down to the rack with the On/Off switches shown in Figure 1.

Addendum II

EEI Inspection for OH Cal Test Racks

[image: image7.emf]
[image: image8.emf]
±





±








PAGE  
4
s-PHENIX Det. Work in B912

10-24-18 Rev. 1

