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1. Purpose and Scope:  The purpose of this procedure is to specify the responsible persons, the training requirements and the operating procedures for the LBL canary system.  This procedure details only the basic operation of the LBL canary system.  It does not cover modifying or troubleshooting the system.

2. Responsibilities:
2.1. The following people have been trained to use the LBL canary system and have completed the prerequisite BNL training courses (see Section 3) and are qualified to perform tests with the LBL canary system:

Alexei Lebedev
2.2. Additional qualified users are to be listed below:

Name
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_____
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_____

2.3. Required training to perform tests:

2.3.1. BNL General Employee Training. (GET)/(V001)

2.3.2. BNL General Employee Radiological Training. (GERT)/(TQ-GERT)

2.3.3. Canary test training with previously qualified canary user listed in sections 2.1 and 2.2 of this procedure.

2.4. Additional required training to change gas bottles:

2.4.1. BNL Compressed gas safety course.(TQ-COMGAS1)

2.5. Additional required training to handle radioactive sources:

2.5.1. BNL Rad Worker I training. (RWT002/HP-RWT-150CB)

3. Precautions:
3.1. The system is configured for use with P10 and N2 only.  The use of any other gasses, including C2H6 is not allowed by this procedure.

3.2. No more than one gas bottle of each type (P10, N2) is to be connected at a time in order to minimize the danger associated with an accidental gas leak.

4. Procedure:
4.1. Warnings:

4.1.1. The canary chamber contains two 55Fe radioactive sources (6 keV x-rays).  In normal use the chamber is not to be opened and exposure to the user is negligible.  To open the chamber and handle the source requires additional training as specified in section 3.3 
of this OPM.

4.1.2. Venting of gas into the testing room may create a hazardous situation if the test procedures are not followed.  (i.e., gas flow must be turned off before opening a test volume, gas flow must not be turned on with exhaust closed, etc.)

4.1.3. Electrical shock may occur if the canary chamber or its cables are tampered with while the high voltage power supplies are on.

4.2. Cautions:

4.2.1. Damage to the canary field cage or anode wires may result if high voltage is applied without first purging the canary chamber as specified on the test data sheet, attachment 1 of this OPM.

4.3. General Description:  The LBL canary is a system designed to measure the contamination to the STAR TPC gas that would be caused by a particular construction material.  The system consists of the canary chamber and its associated plumbing and electronics, a computer for data acquisition, a supply of gas located outside the STAR gas room, and an exhaust line to the outside.  It is a temporary system and is independent of the main STAR TPC gas system.

4.4. Specifications and normal operating conditions:

4.4.1. Volume of canary chamber:  10 liters

4.4.2. Volume of a test chamber = 2.5 liters

4.4.3. Flowmeter flow rate at 100% = 1.6 liters/minute

4.4.4. Field cage voltage of canary chamber = -13kV (Glassman supply)

4.4.5. Anode voltage of canary chamber = +1250V (Bertan supply)

4.4.6. Regulated gas supply pressure = 10 psig.

4.5. Basic Testing Procedure:  A detailed, step-by-step procedure for performing tests with the LBL canary system is included as attachment 1, the canary test data sheet.  One copy of this sheet is to be filled out for every test performed and stored in the LBL Canary Test Results notebook.  The basic testing procedure is summarized here:

4.5.1. Sample is sealed inside test volume, or connected to an external port.

4.5.2. Test volume is purged with P10 and sealed.

4.5.3. Sample is allowed to outgas in test volume for a minimum of 16 hours.

4.5.4. The chamber is calibrated by measuring the attenuation in pure P10.

4.5.5. Test volume gas is transferred into the canary chamber.

4.5.6. Attenuation is again measured in the canary chamber.

4.5.7. Contamination rate is calculated from measurements and the sample is classified as having a) passed the test, b) failed the test, or c) subject to further testing.

5. Documentation:  The person performing each test is responsible for completing a canary test data sheet (attachment 1) including calculation of results.  These results are to be kept in the Canary Test Results notebook.

6. References:  None.

7. Attachments:
7.1. Attachment 1: Example of the canary test data sheet. (1 page)

7.2. Attachment 2: Schematics of LBL canary system. (3 pages)

1. Record Test Information and Initialize System:
1.1. Test Number:_________  Date:________  Test Volume/External Port Number:________     

1.2. Describe the sample:

1.3. _____If system is not in standby mode execute section 4.1 to bring system to standby mode.

2. Prepare Sample:

2.1. Purge the sample:  

2.1.1. _____Place sample material in test volume, or connect sample to external port.

2.1.2. _____Turn the gas output valve for the sample to exhaust.

2.1.3. _____ Record volume of test sample.

2.1.4. _____ Set the sample’s P10 flowmeter 100% and flow for 6 volumes.

2.2. Seal the test volume:   

2.2.1.  _____Turn off the sample’s P10 flowmeter (0%).

2.2.2. _____Close the sample’s gas output valve and record the time:  T1 = ______
3. Test Sample:

3.1. Purge the canary chamber: 

3.1.1. _____Set valve 16 to canary.

3.1.2. _____Set valve 17 to test volumes.

3.1.3. _____Set valves 18 and 19 to exhaust.

3.1.4. _____Set P10 purge flowmeter to 100% for 15 minutes.

3.2. Turn on high voltages:  _____Anode HV = +1250
_____Drift Field HV = -13kV


3.3. Seal the purged canary chamber:

3.3.1.  _____Set valve 16 to exhaust.

3.3.2. _____Close valve 18.

3.3.3. _____Turn off P10 purge flowmeter (0%).

3.4. Calibrate the system by measuring the (P10) spectra from the top and bottom sources: 

(see attachment 3 of the canary test procedure for data acquisition instructions)

3.4.1. Record the centroids:          P10(top) = _______     P10(bottom) = ______
3.4.2. Record the pressures:              P(top) = _______         P(bottom) = ______
3.5. Transfer the sample’s P10 into the canary chamber:

3.5.1. _____Set valve 16 to canary.

3.5.2. _____Set valve 17 to test volumes or the appropriate external port.

3.5.3. _____Set valve 18 to exhaust.

3.5.4. _____Turn the gas output valve for the sample to canary.

3.5.5. _____ Set the P10 flowmeter for the sample to 100% for 4 minutes.

3.5.6. _____Set valve 16 to exhaust.  

3.5.7. _____Close valve 18.

3.5.8. _____Turn off test volume P10 flowmeter and record the time: T2 = ______ 

3.6. Measure the (sample) spectra from the top and bottom sources.


3.6.1. Record the centroids:       Sample(top) = _______     Sample(bottom) = ______
3.6.2. Record the pressures:                 P(top) = _______               P(bottom) = ______
4. Secure the system:

4.1. Standby: (less than 1 week to next operation)

4.1.1. Turn off high voltages:_____ Anode voltage off        _____Drift field voltage off

4.1.2. _____Set valve 16 to canary.

4.1.3. _____Set valve 17 to test chambers.

4.1.4. _____Set valves 18 and 19 to exhaust.

4.1.5. _____Close valves V1, V2, V3, V4, V5, 12, 13, 14.

4.1.6. _____Open valves M1, M2, M3, M4.

4.1.7. _____Set the P10 purge flowmeter to 10%.

4.2. Additional steps for complete shutdown:

4.2.1. _____Turn off the P10 purge flowmeter (0%).

4.2.2. _____Close valves M1, M2, M3, M4, 18, 19.

5. Calculate Attenuation (A) and Contamination Rate (S):
5.1. A = 100% * Sample(top)*P10(bottom)  =  100% *(         )*(            )   =    ________%

Sample(bottom)*P10(top)                 (           )*(             )

5.2. S = (10 * A)/(T2-T1) = ________% liters/minute

6. Final Result:

6.1. _____Pass (P < 2%)      _____Retest (P>2%)     _____Fail (2 or more tests w/P>2%)

6.2. Tester’s signature ___________________ Supervisor’s signature __________________
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M1: Master Valve for N2 (on wall)


M2: Master Valve for P10 (on wall)


M3: N2 valve for test volumes


M4: P10 valve for test volumes


V1-V5: Test volume gas output valves


T1-T5:  Test Volumes


1-2: Spare flowmeters (not in use)


3-8:  Flowmeters for external samples


12-14: External port gas output valves


16: Test/sample gas to canary or exhaust


17: Source gas selection


18: Canary exhaust valve 


19: Master exhaust valve


25: Absolute pressure gauge


8psi:  Pop-off valve on canary chamber


Disabled Gas System Components


T3: Bad test volume: P10/N2 valve 


      disabled and capped. Flowmeter 


      ouputs capped.


9:    Closed


10:  Closed


11:  Off


15: Flow direction (set for P10 operation)


20: Back pressure regulator


21: Closed


22: Open


23: Closed


24: Closed


29-32:  Closed 


LBL Canary Components


Component numbers correspond to the number on


the system.  Some numbers are skipped due to


components that have been removed.  


Electronics and Data Acquisition Components


Computer(pc) with ADC card and MCA software


Drift field power supply (Glassman 40kV negative)


Anode voltage power supply (Bertan 5kV positive)


Preamplifier and shaping amplifier.
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T3: Bad test volume: P10/N2 valve 

      disabled and capped. Flowmeter 

      ouputs capped.

9:    Closed

10:  Closed

11:  Off

15: Flow direction (set for P10 operation)

20: Back pressure regulator

21: Closed

22: Open

23: Closed

24: Closed

29-32:  Closed 

LBL Canary Components

Component numbers correspond to the number on

the system.  Some numbers are skipped due to

components that have been removed.  

Electronics and Data Acquisition Components

Computer(pc) with ADC card and MCA software

Drift field power supply (Glassman 40kV negative)

Anode voltage power supply (Bertan 5kV positive)

Preamplifier and shaping amplifier.
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�There is no Section 3.3 in this document.  Please add a section that describes the additional training required.


�This section should be Section 1.1, immediately following the Purpose and Scope section.
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