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" The Automatic Air Sampling, Beta Monitoring System measures the Silo 3 Radon Control System Exhaust Stack
flow and withdraws a constant volume sample for Beta particle monitoring. System is provided with a sub-sample
take-off after the sample LO-flo element and return upstream of the sample flow control valve FCV-1 for customer
use. Use the following drawings in conjunction with this Sequence of Operations: W49242AA, W49242AB,

W49242AC, & W49242AD.

Exhaust Stack Flow Loop

The flow measuring probe FE-1 located in the Exhaust Stack (part of FLO-samplr) sends total and static pressure
signals to the stack mass flow transmitter FT-1. The temperature probe TE-1 sends a temperature signal to TT-1,
which in turn sends a temperature signal (4-20mADC) to FT-1 as well. The transducer in the FT-1 converts the
differential pressure signal into a voltage signal, which is sent to the microprocessor where density compensation
occurs for stack air temperature and static pressure changes. This signal is made linear to mass flow and is

displayed in SCFM on FT-1's integral LCD.

FT-1 sends a stack mass flow signal to signal isolator SI-1 and dafa logger channel #1. SI-1 sends the stack mass
flow (4-20mADC) signal to Fluor Fernald’s system PLC via terminals #0 & 9 on TB-2.

Sample Flow Loop

A vacuum pump P-1 (P-2 stand by and vice versa) creates a manifold vacuum that withdraws a stack air sample
through extraction nozzle on the sample probe SP-1 (part of FLO-samplr). Once the sample is withdrawn from the
stack, it is routed to the inline Beta Particulate Detector head located in the instrument enclosure via associated
transport piping. After the Beta Particulate Detector head, the sample flows through the LO-flo measuring station

FE-2, also located in the instrument enclosure.

The LO-flo station FE-2 sends total and static pressure signals to the sample mass flow transmitter FT-2. The
sample temperature is measured by a 100 Ohm platinum RTD and temperature transmitter TT-2. The transducer in
FT-2 converts differential pressure signal into a voltage signal, which is sent to the microprocessor where density
compensation occurs for sample air temperature and static pressure changes This signal is made linear to mass

flow and is displayed in SCFM on FT-2's integral LCD.

FT-2 sends a sample mass flow signal to A/I #1 of Control Module CM-1 and data logger channel #4. FT-2 also
sends an isolated sample mass flow signal (4-20mADC) via signal isolator SI-2 to Fluor Federal's system PLC via

terminals #7 & 8 on TB-2.

Constant Volume Sample Flow Control & Flow Alarms

Control Module CM-1 compares the sample mass flow signal to the internal control setpoint (3.00 SCFM) and
issues a 2-10 Vdc control signal via A/O #1 to the sample flow control valve FCV-1. This allows the sample flow

rate to remain constaqt.

CM-1 compares the sample mass flow rate signal to the internal control setpoint and determines the % deviation
for the sample mass flow rate to the setpoint. The absolute value of this % deviation is compared to the preset
“Sample Deviation” Alarm setpoint of 10%. When the % deviation value exceeds the setpoint value for longer
than 5 minutes, CM-1 opens N.C. contact D/O #1 which denergizes Relay R-1, activating alarm light L-6 and
opening contacts across terminals #5 and #6 on TB-3. CM-1 also sends a 0-5VDC signal (A/O #2) linear and
proportional to the absolute value of % deviation to data logger channel #5.
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Beta Particulate Detector

The customer-provided remote Beta Particulate Detector head is located in the instrumentation enclosure. As the
sample air passes through the detector head, particles are deposited in a filter paper and the amount of Beta
radiation level is measured. A representative isolated signal is sent to the customer provided Ludlum Ratemeter
also located in the instrumentation enclosure which provides an isolated 4-20 mA analog signal (via signal isolator
SI-3) to Fluor’s PLC via terminals #5 & 6 on TB-2.

The customer-provided Radon Detector is also located in the main instrumentation enclosure. As the sample air
passes through the detector, the concentration is measured and reported via a pulse signal to Fluor’s PLC via

terminals on TB-4 (to be wired by customer).

Electrical Power Distribution in the Instrument Enclosure

Electrical power to the main instrument enclosure is provided by a single 120 Vac, 20 Amp line connected at
terminals L, N and G of TB-1. Power to the enclosure is indicated by instrumentation light L-1. Power is sw1tched
through SW-1/F-1 for the pumps and SW-2/F-2 for the instrumentation. '

Vacuum Pump System

Vacuum Pumps #1 and #2 provide the manifold vacuum by which the sample flow is extracted from the exhaust
stack airflow. Two pumps are provided for redundancy and are controlled by Control Module CM-1. Pressure
switches PS-1 and PS-2 are provided to sense for pump failure. Vacuum relief valves VRV-1 and VRV-2 are
provided to protect Pumps #1 and #2 from damage in case of airflow starvation. Two automatic isolation valves
ICV-1 and ICV-2 provide pump intake and exhaust swing-over. Vacuum gauge PI-1 provides visual indication of

pump vacuum in inches of mercury.

Auto Pump Control

Switch SW-3 selects whether Pump #1 or #2 is the lead pump. The following sequence is written with Pump #1
selected as lead. When Pump Start/Stop push-button PB-1 is activated, a signal is sent to D/l #1 of Control
Module CM-1 to initiate pump start sequence. CM-1 then closes N.O. contact D/O #2 which energizes Relay R-2,
which in turn sends power to isolation valves ICV-1 and ICV-2 to position themselves to Pump #1. CM-1 allows
30 seconds-to complete rotation. After 30 seconds, CM-1 closes D/O #3, energizing relay R-3, which closes a N.O.
contact sending power to motor starter M-1. M-1 sends power to Pump #1, and through its auxiliary contact,

illuminates Pump #I On light L-2.

As Pump #1 starts running, it creates sufficient vacuum to close the N.O. contact of pressure switch PS-1, which
sends the signal to D/ #3.0of CM-1. CM-1 allows 15 seconds for this to occur. If PS-1 fails to close its contact to
D/ #3 within 15 seconds, CM-1 will assume Pump #1 has failed and initiate pump swing-over to Pump #2 (see

below).
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Auto Pump Control (continued)

Pump #1 will continue to run until:

1) It is manually turned off by PB-1; or,

2) The selector switch SW-3 is changed to Pump #2; or,
3) It fails to produce sufficient vacuum (for any reason).

Pump Swing-over

If for any reason the pump selected to run fails to produce sufﬁcwnt vacuum to operate its pressure sw1tch Control
Module CM-1 will initiate pump swing-over. .

If Pump #1 is running and selected as lead, but fails to keep pressure switch PS-1 contact closed because of lack of
vacuum, a signal is sent to D/I #3 of CM-1 causing CM-1 to open N.O. contacts D/O #2 and D/O #3. Isolation
valves ICV-1 and ICV-2 will begin to reposition themselves to Pump #2 and power to Pump #1 will be removed.
CM-1 will also close N.O. contact D/O #5, which energlzes Relay R-5, activating alarm light L-4 and closing --

contacts across terminals #0 and 9 on TB-3.

After 30 seconds, CM-1 will close N.O. contact D/O #4 energizing R-4, which closes a N.O. contact sending
power to motor starter M-2. M-2 sends power to Pump #2, and through its auxiliary contact, illuminates Pump #2
On light L-3. As Pump #2 starts running, it will create sufficient vacuum to close the N.O. contact of pressure

switch PS-2.

Similarly, if Pump #2 is running and selected as lead, but fails to keep pressure switch PS-2 contact closed because
of lack of vacuum, a signal is sent to D/ #4 of CM-1 causing CM-1 to open N.O. contacts D/O #2 and D/O #4.
Isolation valves ICV-1 and ICV-2 will begin to reposition themselves to Pump #1, and power to Pump #2 will be
removed. CM-1 will also close N.O. contact D/O #6, which energizes Relay R-6, activating alarm light L-5 and
closing contacts across terminals #7 and #8 on TB-3. .

After 30 seconds, CM-1 will close N.O. contact D/O #3, energizing R-3, which closes a N.O. contact sending
power to motor starter M-1. M-1 sends power to Pump #1, and through its auxiliary contact, illuminates Pump #1
On light L-2. As Pump #1 starts running, it will create sufficient vacuum to close the N.O. contact of pressure

switch PS-1.

Either alarm light can be reset by momentarily depressing pushbutton PB-2.
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