
EQUIPMENT SPECIFICATIONS


Continuous Beta Attenuation Mass Monitor
Revision Date: May 9, 2003
These specifications describe the minimum acceptable quality and/or performance level of the equipment to be purchased.  Superior alternatives will be considered as compliant to the specifications.  Unless otherwise defined in these specifications, technical terms and testing procedures shall be interpreted as defined in Title 40 of the Code of Federal Regulations (CFR), Part 53.23.

A.
GENERAL SPECIFICATIONS
 1.
Equipment Description – The Beta Attenuation Monitor (BAM) shall be a fully automatic, continuous ambient air monitor, which measures time-integrated (one hour) concentrations of particulate matter using a size selective inlet, a Beta source and a Beta particle detector.
 2.
Operating and Service Manuals ‑ Two (2) copies of the operator's manual and two (2) copies of the service manual shall be provided with each BAM purchased.  Each operator's manual shall contain installation, operation and maintenance procedures.  Each service manual shall contain detailed schematics, troubleshooting suggestions, complete electrical drawings and a complete list of spare parts and recommended spare parts storage levels.  The operator's manual shall give detailed instructions for the use of the delivered recorders with all options.

 3.
Shipment ‑ The vendor shall ship the equipment no later than 120 days after receipt of a purchase order.

 4.
Acceptance Test ‑ Within ten days after equipment delivery, the acceptance test shall be initiated.  The acceptance test shall consist of checking the equipment for compliance with the requirements listed above and with those listed under "PHYSICAL SPECIFICATIONS" and "PERFORMANCE SPECIFICATIONS". The duration of the acceptance test shall be 8 days minimum and 60 days maximum.

If the equipment does not meet the specifications listed, the vendor will have one opportunity to repair or replace the equipment to cure all defects.  The equipment will be returned to the vendor freight collect.  The vendor will have 30 days after the original receiving date or 30 days after being informed of any defect (whichever is later) to deliver acceptable units.  The vendor will be responsible for repair of all defects whether or not the defects were declared by the purchaser.  After the vendor has repaired or replaced the equipment to eliminate the cause for failure, acceptance testing will again be initiated.

If the equipment as delivered again fails to meet the specifications listed herein after being returned to the vendor as described above, the equipment shall be rejected.  The Purchaser may proceed under the General Provisions of the bid and Contract Rights and Remedies of State for default.

 5.
Payment ‑ Upon presentation of the invoice and after passing the acceptance test, the equipment will be paid for.  Any credit for prompt payment will be based on the date of acceptance or the date the invoice is received, whichever is later.

 6.
Guaranty ‑ The vendor shall provide a written guaranty covering the equipment, including components, parts and field service.  The guaranty period shall be for two years and shall begin on the date of acceptance.  In the guaranty, the vendor shall agree to the following conditions:

a.
The equipment shall comply with all the specifications listed herein.

b.
If the equipment develops a malfunction during the guaranty period, the vendor shall send their authorized technical staff within 72 hours to the on‑site field location of each recorder to repair the recorder, or at the option of the purchaser, ship a replacement recorder at no cost to the on‑site field location within 72 hours of notification.

c.
The vendor shall agree to supply spare parts for the equipment for at least 7 years following the date of acceptance.  The vendor shall agree to ship replacement parts to the purchaser within 30 days after receiving a parts order.

d.
The vendor shall guarantee all replacement parts to be of equal or superior quality to parts in the original unit.

e.
The vendor shall pay for shipment of replacement or defective components, parts, or equipment to and from the vendor's repair station during the applicable guaranty period.

 7.
Pre‑Purchase Inspection ‑ Prior to issue of the purchase order the proposed vendor shall, at the option of the purchaser, deliver to the purchaser a working unit for inspection and test.  The vendor shall have 30 days to deliver the unit after written request.  The unit delivered for inspection shall be the same as the bid unit(s) with all specified options.  The pre‑purchase inspection shall not exceed 30 days.

 8.
Additional Purchase Option ‑ The purchaser shall have the option to purchase up to two (2) additional recorders at the bid price at the time the purchase order is issued.

B.
PHYSICAL SPECIFICATIONS
The analyzer shall utilize a size selective inlet to remove particles with aerometric radii greater than 2.5 microns (or 10 microns, depending on the inlet).  After passing through the inlet the remaining particulate matter shall be collected on a filter tape.  The BAM Monitor shall operate by attenuating radioactive beta rays as they collide with particles collected on a filter tape.  The decrease in signal shall be proportional to the mass collected on the filter tape. ,  The radioactive beta source shall be of 14C and not require a special operating license.

These specifications describe the minimum acceptable quality or performance level of the equipment.  Superior alternatives will be considered as compliant to specifications.

1. The central unit of each analyzer shall be modular in design, fully enclosed in a single metal cabinet, allowing for easy access for servicing.  

2. The total weight of each analyzer unit shall not exceed 60 pounds.

3. The AC input power cord to the primary power supply shall be 3 conductor and at least 8 feet in length, with a standard 3-prong grounded plug.  The supply voltage shall be nominal, 115 + 10 VAC, 60 + 3 Hz, single phase.

4. The front panel of each analyzer shall include all the controls necessary to operate and calibrate the analyzer.

5. Each analyzer shall have a digital read-out on the front panel that continuously displays the current concentration of PM2.5 particulate matter in the ambient air.

6. Each unit shall be provided with an on-board data logger with the memory capacity for over six months.

7. An analog output voltage of 0.0 to 1.0 VDC shall be proportional to ambient PM2.5 concentration values.  Analog input and output voltage terminals shall be accessible at the rear of each analyzer.

8. The central unit will provide analog INPUT terminals for the following:  Wind Speed, Wind Direction, Relative Humidity, Outside Temperature, Barometric Pressure, and Inside Temperature. method).

9. The central unit will provide analog voltage OUTPUT terminals for the following:  Wind Speed, Wind Direction, Relative Humidity, Outside Temperature, Barometric Pressure, Inside Temperature, Filter Tape Temperature, and PM2.5 Concentration in ug/m3.

10. The central unit shall have the capability of monitoring and recording all output components listed above in #8.  Wind speed will be recorded using vector averaging (Sigma Theta method).  Sensors may be added at anytime, and the addition of these sensors will require no additional programming

11. The central unit will output specific voltages that will override the normal operating output voltages in the event that the sampler or sensors operate out of the manufacturers specified limits.

12. Each analyzer shall be equipped with a temperature sensor to automatically correct for temperature changes.

The sample flow rate of the system shall be controlled to 16.7 liters per minute (LPM), to maintain the proper cut-point through the inlet of the instrument.

14. In case of power failure, each sampler shall automatically resume sampling without        operator intervention.

15. Each sampler shall be equipped with two (2) RS232 ports.  One for data and error log, the other for diagnostics.  The RS232 ports shall allow data collection via telephone circuits or an on-site personal computer.

16. Each sampler shall have user-electable full-scale ranges to 1000 ug/m3.

17. Each sampler shall have a virtual front panel control capable of controlling all BAM functions.

18. Each unit shall include a built-in inlet heater greater than 100 watts, controlled by an internal moisture sensor.  The inlet heater shall have manual control as well as automatic control.  The heater will warm the inlet air to minimize the effects of fog or other high moisture conditions and shall not exceed 5oC above ambient temperature.  The inlet heater kit shall include all necessary hardware required for normal operation.

19. The inlet tube and hardware support kit shall include all necessary hardware required for normal operation (ie. Tubing, inlet bracket, unions etc.)

20. Each Instrument will be EMC and ESC data logger compatible.

C.
PERFORMANCE SPECIFICATIONS


These specifications describe the minimum acceptable quality or performance level of the equipment.  Superior alternatives will be considered as compliant to specifications.

1. The instrument resolution should be + 0.3 ug/m3 or better.

2. The instrument shall maintain a PM2.5 size cut at a sample flow rate of    16.7 LPM using the Sharp Cut Cyclone inlet.  Alternatively, instruments utilizing a PM10 inlet shall maintain a PM10 size cut at a sample flow rate of 16.7 LPM.

3. The analyzer shall operate within specifications at room temperature ranging from 



15o C to 35oC.  Any temperature change from 25oC within this range shall not cause more than  + 2% change of actual reading at any point on the scale.  Analyzer shall not be damaged or require recalibration after exposure to ambient temperature variation between 4oC to 44oC while in operation.

4. Each instrument will possess the ability to perform automatic zero and span calibrations for each data collection cycle.

5. An initial zero evaluation will be conducted using a “zero filter” for 24 hours.  The difference between the maximum and minimum hourly values cannot be greater than 8.0 ug/m3.  The span shall not drift by more than +2% of full scale in any 30-day period.

6. All tubing shall have connections, controls, and fittings that are designed for rapid, easy and repeated disassembly and re-assembly, as may be required for cleaning and repair.

7. The analyzer shall be unaffected by normal air monitoring station vibration and vibration of normal transport.
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