PHENIX Physics Run Configuration

Safety Requirements and Readiness Document

Physics Run Spring/Summer-FYO1

April 6, 2001

1.  Detector Configuration for the Physics Run

2.  PHENIX Safety Detection Systems

3.  Safety Requirements and Readiness

4.  "SMCS" Input Signals and Output Actions

5.  PHENIX Control Room Annunciator Panel

6.  Alarms Sent to Main Control Room

7.  Manual Response Actions

8.  Procedures and Documentation

PHENIX- Physics Run Configuration

Safety Requirements and Readiness Document

(Physics Run – Spring/Summer – FYO1)

1.0 
Detector Configuration for the Physics Run:  

Refer to Figure 1 for a schematic view of the detector configuration.  

1.1 West Arm:  


EmCal (PbSc)
4 sectors instrumented

 
RICH  
4 sectors instrumented

 
DC / PCl  
4 sectors instrumented

         PC 2                                                                4 sectors instrumented
         PC 3                                                                4 sectors instrumented
1.2 East Arm:  


EmCal (PbSc/PbGl) 
4 sectors instrumented

 
ToF 
2 sectors instrumented

 
PC3  
4 sectors instrumented

 
TEC 
4 sectors instrumented

 
RICH  
4 sectors instrumented


DC / PCl 
4 sectors instrumented

1.3 Other Detector Systems:  


BB (2) 
fully instrumented


MVD  
fully instrumented


MuID (fully installed) 
10-50% ops

         MuTr south                                                     fully instrumented
1.4 PHENIX Support Systems 

The following support systems are in place for operation:

Central Magnet and Power Supply

South Muon Magnet and Power Supply

Magnet and Detector Cooling Water Systems 

Subsystem Gas Distribution System

PHENIX "SMCS" Safety and Interlock System

Notifier Fire Alarm Detection

VESDA Aspirating Smoke Detector System

Flammable gas Detection Systems (Control Instruments Corp.)

Water Detection Systems (Raychem Corp)

PHENIX Control Room Annunciator Panel

PCR Remote Main Power Breaker and Indicator Panel

Compressed Air (cooling for BB and safety controls)

Phenix Safety Bypass control
1.5 Gas Delivery

PHENIX delivery for the FY00 Physics Run includes the outside storage area, fixed piping distribution, the Gas Mixing House (GMH), the single pass GMH gas vent, and the Low Capacity Vent System (LCVS). 

Detector 
Volume 
  Gas      Flow (scfh)   Vent System
RICH  (E&W) 
80 m3 
  CO2
2.1 
LCVS

DC/PC (E&W) 
6 m3
Ar/Eth 
30-40 
GMH

TEC:    (E) 
6 m3 
  P10 
35-40 
GMH

MuId                                            Co2/Iso       40                GMH (recirc)
MuTr                                          Ar/Co2/CF4  17-20           GMH (recirc)
All gas flow, except the muon gas system, is once through and non-recirculating. RICH CO2 is vented to the outside via the LCVS while the DC/PC and TEC are vented outside via the GMH gas vent. In an emergency, the detector bubbler systems will vent the DC/PC and or the TEC to the outside via the LCVS. One open rack will be used on each Carriage (E&W) to house the Central Tracking gas panel. 

1.6 Electronics Racks

The following powered racks will be in use: 

• On the West Carriage there will be a total of eleven racks, all on the lowest level platforms: (4 HV, 2 LV, 2 RICH FEMs, 1 patch panel, and 2 electron trigger racks). 

• On the Central Magnet there are three racks, all positioned at track level: 1 Beam-Beam FEE, 1 support electronics and LeCroy 1450 HV, and 1 MVD. 

• On the East Carriage there are a total of 20/ 24 racks as follows: 

South Side (10): (1) LV (PbSc/DC/PC/ToF), (2/4) TEC FEM, (1) ToF HV, (1) ToF electronics, (2) HV (PbSc/DClRICH), (1) RICH FEM & LV, (2) PbGl 

HV&LV. 

North Side (9): (1) ToF electronics, (2/4) TEC FEM, (1) ToF HV, (1) PbGl electronics, (1) RICH FEM & LV, (1) LV (PbSc/DC/PC/ToF), (1) HV (PC/DC/RICH), (1) PbGl FEM & LV. 

Center Location: (1) arcnet / patch panel rack 

These racks are located on both sides of the carriage, on all four levels. 

• In the Rack Room there are four standard PHENIX electronics racks: 1 Level 1 trigger, 1 Timing, 4 Data Collection Modules.  The Event Builder consists of about 50 Personal Computers housed in racks powered with 110VAC outlets.  Online Computing systems are housed in three racks powered by UPS power in the rack room.  There are two commercial racks of Linux PC’s for near time data analysis as well.

2.0  PHENIX Global Smoke and Gas Detection Systems

(Does not include RHIC facility, PASS, or PHENIX rack protection)

2.1  Smoke Detection

2.1.1 PHENIX in the IR: 

A VESDA aspirating smoke detection system is installed and continuously monitors the following zones:

· East Arm DC/PC1

· East Arm TEC/PC3

· West Arm DC/PC1

· West Arm PC2/PC3

· South Muon Magnet Station 2 and 3 electronics.

An air sample is continuously drawn from the above areas via a ¾ inch CPVC pipe network linked to high sensitivity laser detectors located in the assembly area. The laser detectors, in turn, report smoke level alarms to a display unit in the PHENIX control room. Low and high level smoke alarms are annunciated in the PHENIX control room. High level alarms are also activated at the BNL firehouse and RHIC control room. A high level alarm on the East or West arms will initiate a full PHENIX shutdown through the SMCS system. A high level alarm on the South Muon magnet  will initiate a shutdown of only the south magnet electronics and the  south magnet power supply.

2.1.2 PHENIX Gas Mixing House: Built-in facility fire protection in both rooms of the gas house. Detectors, pull boxes and local alarms are included 

in the GMH design.  Handshake with SMCS to initiate alarm and shutdown actions.  SMCS response to smoke alarm is: gas room power off, gas control racks and panels off, PHENIX flammable supply valves default to "fail safe" off position, alarm to PCR. (note: inert gas continues to flow; UPS and gas detection remain powered, lights in the monitor room remain on; the GMH exhaust vent stays on; no actions in the IR) 

2.1.3 ToF Smoke Detection and Fire Suppression: ToF occupies two sectors on the East carriage. Each of these two sector assemblies are equipped with two spot type smoke detectors that are integral with the PHENIX Notifier fire alarm panel. If any single smoke detector goes into alarm, the Notifier panel will initiate a PCR alarm and, through the SMCS, shut down power to the entire East Carriage. If any two detectors in one sector goes into high alarm, the Notifier panel will initiate a full PHENIX shut-down (through SMCS) and trigger the release of Inergen gas into both sectors of the ToF. The Inergen suppression system has been designed to provide a continuous, extended release of the inert gas for approximately 10 minutes.

2.1.4 South Muon Magnet water leak detection: Two separate zones of water detection is installed inside the lampshade space of the south muon magnet. One zone is located on the upper area of the bottom lampshade and the other zone is on the lower area of the bottom lampshade panel. Any water detected will alarm in the PHENIX control room and shut down the South Muon Magnet .
2.2 Gas Detection

2.2.1 PHENIX Gas Detection in the IR:

 PHENIX uses an aspirating sampling system provided by Control Instruments Corporation, similar to the system used by STAR. Two independent eight channel monitors are used - one for the East Arm and one for the West Arm. An air sample is continuously drawn from the areas listed below via sixteen individual 3/8 inch plastic tubes linked to gas detection equipment located in the assembly area. Gas level signals are transmitted to the display monitors in the PHENIX control room. 

For the West Arm, eight points of detection are in place: 

· DC inboard window gap - one sensor mounted high and one low.

· DC/PC1/RICH window gap - one sensor mounted high and one low. 

· PC1/PC2 gap - one sensor mounted high and one low.

· PC3/EMCAL gap – one sensor mounted high and one low.

For the East Arm, eight points of detection will be in place: 

· DC inner window gap - one sensor mounted high and one low 

· DC/PC1/RICH window gap - one sensor mounted high and one low 

· TEC/RICH window gap - one sensor mounted high and one low 

· TEC/PC3 window gap - one sensor mounted high and one low 

A four channel, non-aspirating type, gas monitor located in the PHENIX control room is linked with three catalytic gas sensors in the following IR areas:

· IR return air HVAC/ventilation duct.

· MuID south detector panel - on the floor below the west corner.

· MuID south detector panel – on the floor below the east corner.
For all the above gas detection systems, any low or high level alarm will be annunciated in the PCR while detection of a high level alarm will initiate a full PHENIX shutdown through the SMCS system. 

Refer to Section 6.0 for a listing of all alarms sent to the Main Control Room

2.2.2 PHENIX Gas Detection in the Gas Mixing House: Accomplished through an independent controller that is also furnished by Control Instruments Corporation. This system uses four catalytic gas monitors mounted around the perimeter of the gas supply room floor and will be tied into the SMCS system. All low and high level alarms will be annunciated in the PCR while detection of a high level alarm will initiate the following actions: PCR and MCR alarms, local alarm at the GMH, gas room power off, gas control racks and gas panels off, PHENIX supply valves default to "fail safe" off position. (note: inert gas continues to flow; UPS and gas detection remain powered; lights in the monitor room remain on; the GMH exhaust vent stays on; no actions in the IR) 

3.0 Safety Requirements and Readiness: 

3.1 General

1.) RICH runs with CO2 this year. 

2.) Flammable gas flow will be single pass / non-recirculating. 

3.) IR Facility fire detection systems and sprinkler system are operational.

4.)  ToF fire detection and suppression systems will be operational. 

5.) The PASS system is operational (gas, radiation and "crash") 

6.) The HVAC and E-fans are operable through PASS

7.)  No ODH issues with CO2 in the RICH 

8.) Magnet interlock circuits are powered down upon IR high gas detection

9.) Sub-systems will be instrumented and powered through the "Standard PHENIX Racks" and controlled through the DAQ/ONCS control system. 

10.) All powered racks will be of the standard PHENIX variety and will be fully monitored internally (smoke, temperature and water) with latch interlocks to turn off power to the rack (IR access required for reset). 

11.) Special racks, such as E&W Carriage gas racks, will be subject to ORR review and approval before operations. 

12.) IR emergency lighting is in place. 

13.) A power and gas "trip" circuit, with actuation buttons strategically placed at various locations around the IR, GMH and PCR, has been installed. 

14.) Critical instrumentation and equipment such as the SMCS, the control room Annunciator panel, the smoke and gas detection systems are backed-up by UPS power. 

15.) PHENIX will monitor the IR area via remote camera surveillance. 

16.) Phones and public address systems are in place. 

4.0   Safety Inputs and Response Actions

4.1   SMCS Input Signals: 

1.) Facility Fire Alarm Panels (FAP) 

2.) PHENIX power "TRIP" circuit (IR, PCR and GMH) 

3.) PHENIX Gas Detector Systems (Control Instruments // IR and GMH) 

4.) PHENIX Aspirating Smoke Detection System (VESDA // E&W, and S). 

5.) ToF Fire Suppression (Notifier) 

4.2  SMCS OutputActions: 

1.) Visual and audible alarms

2.) Shutdown of experimental power in the IR

3.) Shutdown of power to the Central and South Magnets.

4.) Stop flow of flammable gas at the panel and at the GMH main supply valves

5.) Turn on vent fans

5.O  PCR Annunciator Panel with Audible / Visual Alarms: 

Window Box “A”  (main control board – upper left)

1)    West Carriage Main Power Breaker Trip

2)     East Carriage Main Power Breaker Trip

3)     North Muon Main Power Breaker Trip

4)     South Muon Main Power Breaker Trip

5)     Central Tracking Main Power Breaker Trip

6)     Utility Power Main Breaker Trip

7)     GMH Main Power Breaker Trip

8)     West Carriage Main Power Breaker Fail

9)     East Carriage Main Power Breaker Fail

10) North Muon Main Power Breaker Fail

11) South Muon Main Power Breaker Fail

12) Central Tracking Main Power Breaker Fail

13) Utility Power Main Breaker Fail

14) GMH Main Power Breaker Fail

15) East or West Carriage High Level Smoke

16) West Carriage Low/Mid Level Smoke

17) East Carriage Low/Mid Level Smoke

18) Carriage Smoke Detector Trouble

19) Carriage Smoke Detector Isolated

20)  MuTr South High Level Smoke


(new - 2001 run)         

21) MuTr South Low/Mid Level Smoke

(new - 2001 run) 

22) MuTr South Smoke Detector Trouble

(new - 2001 run)
23) MuTr South Smoke Detector Isolated

(new - 2001 run)
24) ToF Sector 0 Smoke

25) ToF Sector 1 Smoke

26) ToF Fire Suppression Activated


(new - 2001 run)
27) BNL Fire IR Heat Sensors (Zone 2)

28) BNL Fire HSSD Level 1 Smoke (Zone 3)

29) BNL Fire HSSD Level 3 Smoke (Zone 3)

30) BNL Fire GMH Sensors (Zone 30)

31) East or West Carriage High Level Gas

32) East or West Carriage Low Level Gas

33) Carriage Gas Detectors Malfunction

34) IR Return Air/MuID High Level Gas


(new - 2001 run)
35) IR Return Air/MuID Low Level Gas


(new - 2001 run)
36) IR Return Air/MuID Gas Detectors Malfunction
(new - 2001 run)
37) GMH High Level Gas

38) GMH Low Level Gas

39) GMH Gas Detectors Malfunction

40) IR (PASS) Floor High Level Gas

41) IR HVAC/Vent Fans Trouble

42) IR HVAC Vent Fans Off

43) IR Emergency Off Activated

44) GMH Emergency Off Activated

45) GMH Vent Fan Trouble

46) GMH Low Level Oxygen

47) MuTr Water Leak Detected


(new - 2001 run)
48) Phenix Bypass Active

Window Box “B”  (main control board – upper right)

1) Electronics Racks Smoke Detected

2) Electronics Racks Heat Detected

3) Electronics Racks Heat detected

4) Electronics Racks/ToF Smoke Detected

5) VESDA Power Supply Trouble

6) LCVS Trouble

7) ToF Blowers Trouble

8) IR Temperature High/Low

9) IR Humidity High

10) IR HVAC Chiller Trouble

11) IR Crash Cord Pulled

12) Chipmunk Alarm/Fail

13) Substation 1008A or 1008B Ground Detected

14) West Carriage Trench Water Detected

15) Central Magnet Trench Water Detected

16) Detector Water High Temp./Makeup

17) Magnet Power Supply Water High Temp./Makeup

18) Magnet Water Flow Low

19) Power Supply water flow Low

20) MMN Power Supply Trip

21) CMO Power Supply Trip

22) MMS Power Supply Trip

23) Methane Valve Fail To Close

(new - 2001 run)

24) Ethane Valve Fail To Close


(new - 2001 run)
25) Isobutane Valve Fail To Close

(new - 2001 run)
26) DC/PC Gas Control Rack Trouble

27) TEC Gas Control Rack Trouble

28) RICH Gas Control Rack Trouble

29) MuTr Gas Control Rack Trouble

(new - 2001 run)
30) MuID Gas Control Rack Trouble

(new – 2001 run)
Alarms Sent to MCR by PHENIX:

1) West Carriage High Level Gas

2) East Carriage High Level Gas

3) East or West Carriage Low Level Gas

4) IR Return Air High Level Gas

5) IR Return Air low Level Gas

6) Gas Mixing House High Level Gas

7) Gas Mixing House Low Level Gas

8) Gas Mixing House Emergency Stop (off)

9) IR High/Low Temperature

10) IR High Humidity

11) PHENIX Main Power Shutdown
12) West or Central Magnet Trench Area Water Detected
13) Central or South Magnet Water Leak Detected
14) Substation Ground – 1008A
15) Substation Ground – 1008B
16) PHENIX Alarms To RHIC Control Room Bypassed

7.0  Manual Response Actions: 

1.) DAQ room requires manual shutdown of power and water.

2.) PHENIX Control Room requires manual shutdown of power.

8.0  Procedures and Documentation: 

• Subsystem Operations Procedures  

• Subsystem Ops Parameter List (in agreement with Safety Reviews) 

• Alarm and Emergency Response Actions (PHENIX / SS / RHIC) 

• Procedures for Emergency Communications 

• Control Room "Supervisors" List and Shift Schedule 

• Emergency Call-down (list and numbers of key people) 

• "MCR" Sweep Procedures 

• IR Access Procedures 
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