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1.0 BIOREMEDIATION SYSTEM DESCRIPTION 
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The Bioremediation System (BRS) system was designed in response to a historical diesel spill in 
the 100-N Area. The BRS is a bioventing system with the primary goal of encouraging 
biodegradation of contaminants in the unsaturated soils. A photographic log of the system 
components can be found in Appendix F. The BRS equipment is housed within a CONEX 
container and can operate 24 hours per day continuously unless the blower(s) is set to the OFF 
mode or an alarm condition exists (see the following sections). As-built drawings for the system 
are provided in Appendix A. A periodic maintenance plan for the system is provided in 
Section 8.0. 

1.1 BRS BLOWERS 

The BRS is designed to operate as a four-blower system for injecting ambient air into up to four 
wells screened in the vadose zone (only three blowers were installed in 2012, but the BRS 
Control Panel and power distribution panels can accommodate four). The operator can use the 
BRS Control Panel touchscreen to do the following : 

1. Change the blower operation modes (AUTO, OFF, HAND) 

2. Change the BRS setpoints 

3. Change the current date and time 

4. Read the current blower mode, date, time, blower pressures, CONEX temperature, or alarm 
condition. 

The system currently contains pressure transmitters for each of the three blowers (system is 
wired to accommodate four pressure transmitters) and a single temperature transmitter for 
monitoring the temperature inside the CONEX. A remote telemetry and alarm messaging unit (a 
Sensaphone® 2000) is installed to monitor the BRS transmitters (pressures and temperature) 
and send alarm messages to the operators, as programmed. Alarms are shown on a red 
exterior strobe light, a universal red flashing light on the front of the BRS Control Panel, and a 
flashing alarm message for the respective blowers on the touchscreen . The BRS Control Panel 
has one universal reset button to clear the active alarms. 

® Sensaphone is a registered trademark of Phonetics Incorporated . 
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2.0 BRS CONTROL PANEL 

2.1 DESCRIPTION AND OPERATION 

The BRS Control Panel controls all of the blowers and receives and logs all telemetry from the 
system sensors. The operator uses the BRS system via the interface touchscreen on the front 
of the BRS Control Panel. The Operator Interface Touchscreen was programmed to allow the 
operator to control the BRS at the BRS Control Panel through the following screens: 

[Main] Screen - The following information is displayed on the Main Screen (see Figure 1 ): 

1. The title (Phase II Testing - Bioremediation System) 

2. Time and Date 

3. Blower labels (B-A to B-0) and current Mode or Alarm Condition(s) 

4. Pressures from pressure transducers (PS-1A to PS-1C) in inches water column (WC) (the 
fourth blower would require a pressure transducer PS-1 D) 

5. BRS CONEX interior temperature (degrees Fahrenheit [°F]) 

6. List of other screens to toggle to from the Main Screen (via touch "buttons") 

Figure 1. [Main] Screen Menu. 
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[Motor Control] Screen - The control panel display shows a list of the blowers and buttons for 
setting the respective blowers (B-A to B-D) to "AUTO," "OFF," or "HAND" (see Figure 2). 
Tapping the "switch" graphic toggles the mode for each respective blower from "HAND" to 
"OFF" to "AUTO." A button to return to the Main Screen is also included . 

Figure 2. [Motor Control] Screen. 

[Time Set] Screen - The operator can change the time and date from this screen (see 
Figure 3). A button to return to the Main Screen is also included. 

Figure 3. [Time Set] Screen. 
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[Pressure Temperature] Setpoint Screen - The different setpoints for alarm conditions are 
shown and can be set on this screen (see Figure 4). Each blower has a High Pressure Setpoint 
and a High Pressure Time Delay. The system also has a High Temperature Setpoint and a High 
Temperature Time Delay. (See Section 4.1.1 for setpoint explanations and Section 9.0 for 
recommended setpoints.) A button to return to the Main Screen is included. 

Figure 4. [Pressure Temperature] Setpoint Screen. 

The BRS Control Panel also has one red universal alarm light that is labeled "Alarm Condition" 
(mounted above the universal reset button) and one red universal reset pushbutton located 
beneath the universal alarm light and labeled "Alarm Main Reset". If any Alarm condition exists, 
this light will activate and blink until the "Alarm Main Reset" button is pressed and the alarm 
condition is cleared. The reset button will reset the system after an alarm condition triggers an 
alarm and if the alarm condition no longer exists. Please refer to the attached documentation in 
Appendix C for further details of the BRS Control Panel. 

2.1.1 Maintenance 

No routine maintenance is expected for the BRS Control Panel (see Section 8.0 for Periodic 
Inspection/Maintenance Plan and Schedule). If issues arise associated with the BRS Control 
Panel, a certified electrical worker should inspect the BRS Control Panel and perform the 
necessary repairs or equipment replacement. Due to the potential for extreme temperatures at 
the site, some electrical equipment may wear out faster than expected despite installation of an 
exhaust fan. 
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The BRS is supplied electrical service from a local overhead power drop. The local service 
consists of 100A at 480VAC, 3-phase, and 60Hz. Power is provided to the BRS CONEX via an 
exterior rated SOO cord with plug connections on both ends that connect to the receptacles on 
the BRS CONEX and panel on the adjacent power pole. Electrical power is distributed from the 
main power receptacle through two panels (PNL-1 and PNL-2) . PNL-1 is the primary panel for 
480VAC electrical distribution for all blowers and control power. PNL-2 is the secondary panel 
for 120VAC electrical distribution . 

The 120VAC power distribution includes two 20A circuits for convenience outlets ( 115A, 20A, 
ground fault circuit interrupter [GFCI] duplex outlet) , one 20A circuit for the exterior floodlights, 
one 15A circuit for T-stat controlled ventilation fan , and one 15A circuit for internal lighting. 

3.1.1 Maintenance 

No routine maintenance is expected for the power supply system. (See Section 8.0 for Periodic 
Inspection/Maintenance Plan and Schedule.) Operators should visually inspect the exterior 
SOO power cord and connection points for damage, but should not touch any of this equipment 
unless certified for electrical work and using power safety equipment. Any damage, loss of 
power, or issue with the electrical supply system should be noted and the property project 
manager notified so that certified electricians can conduct the necessary repair work. 

4.0 REGENERATIVE BLOWERS 

4.1 DESCRIPTION AND OPERATION 

The BRS Control Panel was designed and fabricated to operate four blowers. Three blowers 
were installed prior to delivery with the fourth blower being optional if future need arises. The 
three installed regenerative blowers are all AMETEK® Rotron Model DR808AY72MX (7.5HP, 
208-230/480VAC, 3PH, 60Hz, TEFC motor). Corresponding blower performance curves and 
relevant service information are provided in Appendix B. The blowers are all controlled via the 
BRS Control Panel with standard motor starters (see Figure 2). None of the blowers are 
operated with a variable frequency drive. The blowers all operate in accordance with the 
following modes: 

AUTO Mode - Each of the blowers should primarily operate in AUTO mode. The respective 
blower mode designation label shows "AUTO" unless an alarm condition exists, and then the 
respective designation and lights will activate. 

® AMATEK is a registered trademark of AMETEK, Inc. 
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OFF Mode - When the OFF mode is selected ; the respective blower is de-energized and shut 
off. The respective blower mode designation label will show "OFF" unless an alarm condition is 
present (red light blink) for that sub-system and has not been cleared. The blower B-D 
(FUTURE BLOWER) will always show as "OFF" until installed. Changing the blower B-D mode 
to AUTO or HAND will have no effect on the system because this motor has not been installed . 

HAND Mode - The respective blower will be energized and run even if alarm conditions exist, 
unless the equipment is inoperable (thermal overload , broken, etc.). The respective blower 
mode designation will show "HAND" (and if an alarm exists then see the responses detailed 
below). 

ALARM Mode - If any one of the blowers is in an alarm mode, the blower mode designation will 
comply with the specified alarm labels until the alarm is cleared in accordance with the 
specifications. 

The blowers should always be run in AUTO mode unless testing is being performed and the 
control logic needs to be bypassed by running in HAND mode. The blower should only be run in 
HAND mode for short periods (a few minutes). HAND mode bypasses the blowers' control logic 
and protection features (high pressure shutoff) and can potentially damage the blower if run for 
an extended time. 

4.1.1 Monitoring Gauges and Alarm Conditions 

The BRS Control Panel controls the blowers and response to the alarm conditions listed below 
in the manner detailed. Refer to Section 9.0 for the recommended set points for these levels. 

System sensors will monitor parameters and direct telemetry to the Control Panel. When levels 
exceed the acceptable ranges, the following "Alarm" Conditions will exist and the blowers will 
respond accordingly: 

1. High Pressure Level - Each of the blowers has an associated pressure transmitter (PS-1A 
to PS-1 C) (see Figure [01 00N-DD-E0295]). When any or all of these pressure transmitters 
exceed the High Pressure Setpoint for a consecutive period greater than the High Pressure 
Time Delay (fixed 60-second interval), then the respective blower(s) will shut down and the 
system goes into alarm mode and the appropriate alarm signals are activated (Sensaphone 
calls , exterior red strobe, BRS Control Panel universal red alarm light, the respective 
touchscreen blower mode designation[s] blink "HIGH PRESSURE"). The blower(s) will not 
go back on-line until the alarm condition is cleared and the BRS Control Panel universal 
reset button is pressed. The respective BRS blower will shut down only if the blower is in the 
"AUTO" mode. A high-pressure alarm condition in any of the blowers will not shut down any 
of the other blowers, if there are no other alarm conditions. Additionally, each blower is 
equipped with a mechanical pressure gauge to serve as a backup to the pressure 
transducer. Mechanical gauges can be used to verify BRS Control Panel readings during 
maintenance visits. 

2. Thermal Overload - If any of the thermal overloads are tripped on any of the system 
motors, the respective blower mode designation on the touchscreen will blink "THERMAL, " 
the BRS Control Panel red universal alarm light will activate and blink, the red strobe light 
will blink, and the respective blower will go off-line. The blower(s) will not go back on-line 
until the alarm condition is cleared and the BRS Control Panel universal reset button 
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is pressed. The respective BRS blower will shut down only if the blower is in the "AUTO" 
mode. A thermal overload condition in any of the blowers will not shut down any of the other 
blowers if there are no other alarm conditions. 

3. High Temperature Level - If the Temperature Transmitter inside the BRS CON EX exceeds 
the High Temperature Setpoint for a consecutive period greater than the High Temperature 
Time Delay Setpoint, then all of the BRS blowers will shut down and the appropriate alarm 
signals will activate (Sensaphone calls, exterior red strobe, BRS Control Panel universal red 
alarm light, touchscreen blower mode designations all blink "HIGH TEMP") for a period set 
by the High Temperature Time Delay (1 to 999 minutes). Once the High Temperature Time 
Delay has expired , and if the interior temperature has dropped below the High Temperature 
Setpoint, then the alarm condition will automatically clear and the blowers will reactivate in 
cascade function (only if the blowers were in Auto or Hand mode prior to high temperature 
shutdown) and the High Temperature Time Delay reset. If the High Temperature Time Delay 
has expired, and if the interior temperature is still above the High Temperature Setpoint, 
then the High Temperature Time Delay will reset and the blowers will stay off-line until the 
High Temperature Time Delay expires and the interior temperature is below the High 
Temperature Setpoint. The High Temperature Time Delay will keep resetting until the 
interior temperature is below the High Temperature Setpoint when the High Temperature 
Time Delay expires. 

4.1.2 Flow Control Equipment 

Control over air flow from the blowers is accomplished using the 4-inch brass gate valves 
located just downstream of the blower effluent. Control of the air flow to each individual line is 
done using the 4-inch gate valves on the main manifold. The backpressure on each blower is 
measured by the respective pressure transducer and is shown on the control panel 
touchscreen. Decreasing the air flow from the blower by partially closing the gate valve also 
increases the backpressure on the blower. The blower can operate over a wide range of air 
flows and backpressures, but should not be operated with the gate valve closed . Operation with 
the gate valve closed would cause excessive backpressure and damage the motor. If a thermal 
overload occurs, the motor thermal switch should trip and shut down the motor, thus protecting 
the motor. The motor will need to cool down and be reset before commencing further operation. 
The Control Panel will register this condition and activate an alarm. This can be cleared by 
pressing the universal reset button on the front of the Control Panel. Refer to Section 9.0 for 
expected flow ranges for each well. 

4.1.3 Maintenance 

All of the blowers were manufactured to operate continuously. The blower motor life is reduced 
by frequent intermittent operation and extreme weather conditions (heat and cold). The BRS 
CONEX is vented and has a thermostatically controlled fan to help reduce a buildup of heat in 
the BRS CON EX during periods of hotter weather. The following maintenance tasks should be 
conducted on a regular interval (see Section 8.0 for Periodic Inspection/Maintenance Plan and 
Schedule): 

1. The operation of the CON EX box fan should be checked during hot weather to ensure that it 
is working properly. Adjusting the thermostat to a low temperature to check that the fan 
activates is a good method of quickly checking its operation. 
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2. Each of the blower inlet filters should be checked to ensure they are not clogged with dust 
and particles. If build-up is apparent, clean the filter, or replace it if cleaning is not effective. 

3. If the system does not require all of the blowers running continuously, then the "Off' blower 
should be rotated between the operational blowers to ensure that they all operate equally 
and are not left off to seize up. 

4. The pressure levels on each of the blowers should be monitored closely. Valve adjustments 
to balance the flows and reduce pressures should be made when they exceed 55 to 
60 inches of water column (WC). Average backpressures should be around 50 inches of WC 
or lower. Each well line should be balanced to give approximately equal amounts of air to 
each line with the gate valves located just below the flow gauges for each line. 

4.1.3.1 Air Filters. The only routine maintenance recommended by the blower manufacturer is 
the replacement of inlet air filters. (See Section 8.0 for Periodic Inspection/Maintenance Plan 
and Schedule.) As air filters become dirty or clogged, blower performance will decrease and 
backpressure will increase. A backpressure greater than 60 inches WC may indicate the need 
for filter maintenance. Filters should be inspected regularly. If build-up is apparent, clean the 
filter or-if cleaning is not effective-replace it. In addition , AMEC recommends that filters are 
cleaned/replaced during the late spring sampling event in preparation for the more extreme 
operating conditions that accompany the hot summer. 

4.1.3.2 Well Maintenance. No routine maintenance is expected for the wells. During sampling 
events , operators should visually inspect the well casings and covers for damage. If any 
damage is discovered, repairs should be conducted by a licensed well installer. Refer to 
Appendix D for a sample of a routine field maintenance sheet for inspecting and noting 
equipment conditions and recording maintenance issues. 

5.0 PRESSURE SENSORS 

5.1 DESCRIPTION AND OPERATION 

The BRS includes both mechanical and transducer-type pressure sensors. Each blower has a 
pressure transducer and mechanical pressure gauge installed just downstream of the blower 
effluent port (see Appendix A, drawing 01 00N-DD-E0295). The pressure transducers are all 
Dwyer model 673_.3C (0-5 psi range, 4-20mA signal , 9-30VDC power) conduit-style transducers. 
The operator can view the real-time pressure transducer telemetry on the BRS Control Panel 
Operator Interface Touchscreen Main Screen (see Figure 1 ). The operator can vary the flow 
and backpressure by adjusting the system gate valves and observing the change in pressure on 
the control panel and flow on the manifold flow meters. The mechanical pressure gauges 
provide a visual backup to the transducers. 

5.1.1 Maintenance 

No maintenance is required for the pressure transducers or gauges. The transducers and 
gauges are meant to provide backup to each other and to indicate when either a gauge or 
transducer has failed . In the event that a gauge or transducer fails , the operator should replace 
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the faulty unit with a new one of the same type and model. AMEC has provided two spare 
pressure transducers in the back (end with double swing doors) of the BRS CON EX amongst 
the spare hoses (for additional well connection). The pressure transducers and gauges provide 
information about the status of the system. Please refer to Section 4.1.1 concerning the 
maintenance issues concerning elevated operating pressures. 

6.0 SENSAPHONE 2000 TELEMETRY/ ALARM UNIT 

6.1 DESCRIPTION AND OPERATION 

The BRS system includes a Sensaphone 2000 monitoring/alarm/datalogging unit that was 
installed inside the panel and used for remote monitoring/logging and alarm auto-dialing. All 
Sensaphone 2000 software , information, and programs are included with the BRS Control Panel 
book. All Sensaphone local terminals were wired to field terminals to allow easy change of 
signal wiring to the unit. The Sensaphone 2000 unit monitors the following system 
parameters/sensors: 

1. Blower B-A Pressure - Differential pressure (velocity pressure) for B-A on the pressure 
side (XXX.X in. WC with a range of Oto 138.5 in. WC) using pressure transmitter PS-1A. 

2. Blower B-B Pressure - Differential pressure (velocity pressure) for B-B on the pressure 
side (XXX.X in. WC with a range of Oto 138.5 in. WC) using pressure transmitter PS-1 B. 

3. Blower B-C Pressure - Differential pressure (velocity pressure) for B-C on the pressure 
side (XXX.X in. WC with a range of Oto 138.5 in . WC) using pressure transmitter PS-1 C. 

4. Blower B-D Pressure - FUTURE Differential pressure (velocity pressure) for B-D on the 
pressure side (XXX.X in. WC with a range of Oto 138.5 in. WC) using pressure transmitter 
PS-1D. ' 

5. Blower B-A On/Off - The BRS monitors if B-A is ON (AUTO or HAND Modes) or OFF (OFF 
Mode) and reports it in an ON or OFF condition on the Sensaphone 2000. 

6. Blower B-B On/Off - The BRS monitors if B-B is ON (AUTO or HAND Modes) or OFF (OFF 
Mode) and reports it in an ON or OFF condition on the Sensaphone 2000. 

7. Blower B-C On/Off - The BRS monitors if B-C is ON (AUTO or HAND Modes) or OFF (OFF 
Mode) and reports it in an ON or OFF condition on the Sensaphone 2000. 

8. BRS CONEX Temp - Monitors the temperature of BRS CONEX using the Sensaphone 
temperature sensor and reports it in °F (XXX.X deg. F) across the manufacturer's 
temperature range. 

The Sensaphone 2000 unit communicates with remote users via the cellular device, which is 
also installed with the BRS Control Panel ( connected to BRS Control Panel in a separate 
panel) . 
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6.1.1 Maintenance 

The Sensaphone 2000 unit does not require any maintenance other than monitoring and 
replacing the NiCad rechargeable batteries every 2 years (see Section 8.0 for Periodic 
Inspection/Maintenance Plan and Schedule). The status of the battery is shown on the "Inputs" 
window when the unit is being monitored remotely. The Sensaphone 2000 unit must be opened 
to replace the battery. A certified electrical worker must be the one to do this since the 
Sensaphone 2000 unit is inside the BRS Control Panel and electrical issues are present. If any 
other issues arise associated with the Sensaphone 2000 unit, the operator should have both the 
Sensaphone 2000 unit and the cellular unit checked by a certified electrical worker familiar with 
this type of equipment. 

7.0 MANIFOLD, VALVES, AND PIPING 

7.1 DESCRIPTION AND OPERATION 

The BRS contains galvanized steel, brass, polyvinyl chloride (PVC) piping/hose, fittings , and 
valves. These components were assembled to provide the piping and manifold controls needed 
to direct the air injection work from the respective blowers to the selected wells . Gate valves are 
provided on the effluent of each blower before the main line and at the manifold where individual 
lines direct air to each well. The gate valves can be used to accomplish the following: 

1. Balance air flow to the individual wells using the valves on the manifold , 
2. Close off flow to a well(s) , 
3. Close off an air line to a blower if it is shutdown (so air does not blow back through it), and 
4. Induce backpressure to test the pressure transducers and gauges. 

WARNING: The galvanized steel lines from each active blower and main line can get hot after 
extended operation and especially during hot weather. The operator should not touch these 
lines without proper thermal protection (e.g. , leather gloves). 

7.1.1 Maintenance 

The BRS piping, valves , and fittings should not require significant maintenance. (See 
Section 8.0 for Periodic Inspection/Maintenance Plan and Schedule.) If a fitting or valve fails , 
the part should be replaced by a field technician with experience working with this type of 
equipment. Care should be taken when working around the piping/hose to not damage it. The 
PVC components and fittings that are on the exterior of the BRS CON EX will eventually 
degrade under ultraviolet (UV) sunlight after a couple years and become brittle. Schedule 80 
PVC components were used since they last significantly longer in sunlight than Schedule 40 
PVC components. If the system is operated for a period greater than 2 years, the operator 
should conduct monthly inspections of the PVC parts (especially the hose) and determine when 
the respective parts should be replaced. The operator should inspect all of the interior and 
exterior fittings and connections on a monthly basis to see if any have become loose. If any 
fittings , threaded connections, pipe clamps, or Fernco flexible couplers are found to be loose, an 
experienced field technician should tighten and secure these items to the proper position . 
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8.0 PERIODIC INSPECTION/MAINTENANCE PLAN 
AND SCHEDULE 

The BRS will require routine inspection and maintenance in order to continue operating 
properly. Table 1 groups the maintenance activities with the recommended schedule. 

Table 1. Recommended Schedule for Maintenance Activities. 

Description Monthly Quarterly Annually 

Inspection of Pipe Fittings / Couplers / Power Cable / etc. X 
(Interior and Exterior) 

Inspection/Replacement of Blower Filters X 

Monitoring/Adjustments of System Pressures a X 

Monitoring / Switching Blowers b X 

Inspection of Wells X 

Inspection of CON EX Box Outlets, Lights, Fan, Alarms c X 

Replacement of Sensaphone 2000 Batteries X 

a Adjustments of system due to pressure readings will be conducted on an as-needed basis. 
b Monitoring the blowers for mechanical defects (unusual noise or thermal trips) and switching the blowers 

should be done monthly. Switching the blowers will only be done when one or more operational blower is 
shut down to reduce pressure and wear on the system. 

c All of the exterior and interior lights should be inspected quarterly and replaced as necessary. A full 
inspection and test of the alarm conditions should be conducted during an annual inspection by a qualified 
technician or engineer. Any deficiencies identified during this test should be immediately reconciled or 
repaired and the system brought back on line . The CON EX fan should be checked monthly by turning 
down the temperature control below the ambient to ensure that the fan comes on and functions properly. 
Once project fan response has been confirmed the thermostatic control should be reset to 90°F. 

9.0 RECOMMENDED BRS SETPOINTS AND NORMAL RANGES 

Based upon the monitoring of the system and experience with the pilot BRS and similar types of 
systems, AMEC is recommending that the following setpoints be used and monitored: 

1. High Pressure - The normal operation of the blowers should be between about 50 and 
60 inches WC. AMEC recommends that all functioning pressure transducers have the 
setpoint be set between 55 and 60 jnches WC depending on observed backpressure. 
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2. High Pressure Time Delay - The High Pressure Time Delay setpoint is set to relieve the 
system from pressure sensor bounce from incorrectly shutting off the system. A high 
pressure level must be above the High Pressure level for a continuous period longer than 
the High Pressure Time Delay in order to activate this alarm. It is recommended that this 
time delay be for a period of 1 to 5 mjnytes. 

3. High Temperature - The High Temperature sensor reads the ambient temperature in the 
CONEX box and initiates an alarm and system shutdown when the setpoint is exceeded for 
a continuous period greater than the High Temperature Time Delay period (see no. 4 
below). This setpoint should be between 110° and 125°F depending upon the time of year. 
During the winter a lower setpoint can be used since incoming air will typically be much 
cooler than the summer months. 

4. High Temperature Time Delay - The High Temperature Time Delay also relieves 
temperature sensor bounce by requiring the temperature exceedance to be for a continuous 
period of over 5 to 10 mjnytes. This will keep the equipment from overheating the box 
during any season. The CONEX box fan should come on long before this time and assist in 
lowering the temperature below the High Temperature level. 

5. CON EX Box Fan Thermostat - In order to reduce the ambient temperature in the CONEX 
box, the CON EX box fan is controlled by an automatic thermostat with a temperature dial. 
AMEC recommends setting this dial to a temperature of approximately~-

6. Flow Meter Ranges - Each line has an independent mechanical flow meter located just 
above each of the respective valves for each line. Based upon prior testing and system 
operations, it is expected that typical flow ranges for each well should be between about 
200 and 250 cybjc feet per mjnyte lcfm). The operator should attempt to balance flows 
between lines while maximizing the total flow rate (combined total from individual lines). 

10.0 LIMITATIONS 

This manual was prepared exclusively for Washington Closure Hanford (WCH) and Terranear 
by AMEC Environment & Infrastructure, Inc. The quality of information, conclusions, and 
estimates contained herein is consistent with the level of effort involved in AMEC services and 
based on (1) information available at the time of preparation , (2) data supplied by outside 
sources, and (3) the assumptions, conditions, and qualifications set forth in this report. This 
operations and maintenance manual is intended to be used by WCH for the Phase II Testing -
Bioremediation System operation only, subject to the terms and conditions of its contract with 
AMEC. Any other use of, or reliance on , this report by any third party is at that party's sole risk. 
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Mo11ufactured In the USA-ISO 9001 ondNAHArornpOant 
CF compliant -Declaration ol Conformity on file 
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Ma"Xlmum vae:oum~ 95 IWG 
Standl!l'd n,ctor: 7 .5 HP, TEFC 
Ca,t aluminum blow•r houdr,g, Impeller & rover, ca>t icon 11.,ngos 
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!nice & oudot Internal mufllir,g 
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Inlet Filters protect the blower and the air distribution 
system from dust, and other airborne partides end 
oontaminants. Normally used in pressure &ySems. 

SPECIFICATIONS: 
HOJSNG- l:leel 
MB'.JIA- R:)lyester 
EFROENCY - 97-98% (8 to 10 micron partlde size) 
ALTmB.EMOO - ~laceable (see mer elements) 
NOTE "Z' MB'.JlA (1 to 3 micron partide size) avali:ble 

Dimon,.,,,/\ 4.56 
mm 115.8 

Di:nen~ion a 
. lnchas. ""e.12 

mm 155.4 

OimenulonC h,<hoo 2.00 
mt.J!_ 50./1 

Z M<iHa l'~ior PN $ 17865 

0 ® 

B_ 

13.00 
S31l.l 355.& 
3.00 ~.00 
7U 101.8 

51"(870 517871 

,, 
. · _, ~ ;.·:::'_:: :,~, _ ·. ·aowerMcidel ~ferenad~y:~ _-: ·.: ' • ', -i-, •. ;:,...-_ ':. ,., ......... i,O 

I". 
A =SJIRI\L E= OR'8\I/CP656, 6,633, S1 
B= DR'EN/CP068, 083, 101,202 F= DR/EN/CP757, 808 858, S:), P9 (Inlet Oily) 
C= DR'EN/CP 303,312, 313,353 G = DREN/CP 833,813, P13 (Inlet Olly) 

1 
G 

~· 

D = DREN/CP404,454, 513,505,555, 523 H = DREN/CP909, 979, 1233,J.1, 815, f:15 /Inlet Q1lv) - - --

I 
A\1fT£KTICHHICAl 1 INOUfl.MIALNOt>UCJI 
NNC11hS:tHt,l-'51a , , Nf f N'J'7 
ll:lA:.-,fH~1•Cittop,r • ~ fl)IMS MIIGM•Aa.11;•14l1'1U tl50 
Cut\f;flll;ft $Mitt F.X: +121J.1'1.1'3' 
~ -#Wl.it~ 
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All RJTRJN Air Filters and Filter/ Slencers have 
replr.ceable Oler elements. The dtcr media is polyest.er 
designed for high ciency over a wide spectrum of 
industrial applications. S3e Oler element Cf0$ reference 
table. Filter elements supplied with foan pre,-Clter. 

Sand,...J A,pl.,,.,,,.nt Altar Bom•nt cro.. ~™"""' Trble 

Hh•• ("""""' r-Jtcr Lli:'otrr.t rilt~ 

271200 271078 515158 515t:i4 516489 
477~11 271070 515254 5tll<l34 516491 
515122 5151~ 515255 516435 516493 

515123 !H5f33 S15256 518<135 S1649S 
515124 615134 518401 516434 516497 
515125 515134 516483 b'15135 516499 

515V.5 5151:14 516465 515135 516$11 
515151 515135 516466 515132 516513 
$'15157 515133 516487 515132 517(\11 

l.ltmonslonOD mm 
Arc.u 

Sq/Ft 
Q 

D'monaicn HT 
lncl!n 1.5 

mm . ~8.1 

11 Hri 11,,..._ o .. twk-.N.Y unr 
USA: •1l1J.<1'6'1•44H•f~•4~)-..SJe&MG4•Aal.:tlG!-1611:131't-'• 
CIM'WMtleMMJ ttZtUY.t»I I 
A.\IJt,l!l('U!t."HP\k:AL.a.lll\UUISOUAl'"'4.0COC1'f 

._,..,,.,,,~tl«,p.CU"1' 

[ktsw.M 

515132 
615133 
S1S1S4 

615134 
615134 
515135 

616!l15 
518.515 
51C-515 

1 
8.3 

210.ir 

G4 

® 

IIJIO 

For DR Blower Mcxlo!s 

0.63 
t .. ,. 

4.5 10.0 
114.~ 482.0 

AME"lrEK" 
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FEA1URES 
• Direct ,c,t!lng lri s::ftA 
• I.cw P'°"'"" dmp (2-4' typicd) DJ098 tho 

cow m6ler 
• Non-c!JWO!i, lowimpcd= 111! Qroom 
, L!ghl weiQhl olumlnum 
• ~mo,,lngparts 
, l..-go~o-rood di(I 
• Aaxlra&Ydlhln 2", a! umdlld cond'tlons 

: ~1.~k~1'}Ytvld4"s""' 
• f1,ctorycon(l1••ed l<ll' q<1id< lrulal lati«, 
• .048" Allookey&JppUed for gauga od~,tt=t 

OPTIONS 
. Cornnorw~sltrit vst<ion 1.-.iu, o ~ 'ilogh. ... 

orlri .t.:nt..,,.ted 
• FOM,pprovod R><ld iiu~h"'oo11"te COl'lV<lm(lll 

DlmoOlllonO 

Ol1mmslonE 

BENl:l'ITS 

• CPlltJ.IZESl'Sif:I.\ t!-F1013Cf 
M°""Kln~ lhe oom:d lir CllWc,.'Wl RS<i!I yWln 
!ll(t-tunlng It> your S)",lan'I) apUmal eCJclm, .. y . 

• IWANCE.MUl.ll.f'IANG S!Slel.S 
\,\,t,a\ UYWJUing Cf).t from more thsi onopipo, 
dlDlrMt nin lcrllllho or end ..,.:em impeda,,oo cm 
r.ootoonepfpe to ~andfomoro a ·M lhm ,he olher. 
l'<ilh "" HCO.KlliaCfMwadln\J, piplna cm bc 
ba!anood by bleeding ,lrln/OtJt orbycre>tlng an 
<lXlmlmpedMce. 

• ~ 0 IANNW NG O{R.l/OGNC3 

For "l'ltcrn• ln wt>idl dimnd !no or plugging"'" 
oa:ur. adl<Y'lg(>in L\eC:f M moorun,d cmho'p 
indlt.il c lhe un:&n Chang<ltin :p.rsµom. 

--. : PnrlirAodet·NtimbE!t 

0 ® 

FM20C225Q 

550004 

2 

- "'""----af-'--- ,---.-~-~ -----~~~--•? 

650606 550607 SSO&oe 

.18 7.16 __ _ 

f lU.4 . .182.4 

S5o400 

FM40C850Q 

5S0610 

l 2 

- ----~ - .• Y-· - --1---;.;c----i~-...,.;,,:,;,-,---+'--- ~""",.....-+ -....,•"'3";,i~.,,-:"'.-~ 
70,350 H 0-850 

Dlmenalon C 
7.19 "1.16 

·., 182-4 . 16~.4 
1-- -----+-;,.'-";=.----,1-'--''"-Ci;;,;,;'--~--+'--"--=--=1."'0- - ----,----,--'-,:'=-'--- -4'----'-oc,c-~~+ ~ --'-'~ 'ii""=- +-~~ -':5"-_&:--~·--· 

~otm __ -_ 1._n_o _ _ _ +-.,,_~,....~ 11-~.--,,.,,..- - -,-~--1~777.~- --,r ~-<-'-'.~ ·---t·=--:;,-,,'-- --t-- - -..----"i""-- 1-,.4z2-._.._ u u 
50.it - --f-- ~ 50.8 
3."/S 3,7S 3.76 __ _ 
95.3 H5.3 95.3 Dimonsloo F 

TMii~. ,O,~~lYil\fa!'d6bi:w#,-,(!if~fl;l/46•~1fl',idc~o/tJ..~Ofr!Nft~• .. fll~ 11:.C~il<'!'M~Clo"tfff!li-fl"'d/}pidl lJ1ik:alpw.~wirJtr"1r:r/i;.,/k;I 
~~wn..-.....AUETst•"""~'°'bliitflt'tA~--)'ffldt~qtdW~~~ P'~tl:1"'W~.Jtr~..-.. Jlcuit~wll•l~D'S-~ ~¥t(I~ 
~10<~ , ,.~it,.1.\,,,clftrttiNJtba,iJnr:;J. hUMJ• ~&KBIQ't~At.Y;i'ftK,~tt»dQhl·»tMNM~a6wf~Tfw ... ,',t~~~4a'dlJtd~f«JIO~ 
~.fr,,_.,~~~~M!t~,..,~, ~Pro/1'.Jt;b~~• fflf. 

I 
Mf.t."n:1( tt:.c;tr.tJCAL • l!ilOL'SflltAl FftOtlUC:lS 
7" NOIUl !;frffe.SM~-.Hr i ,417 
Ulk •1 1.tWN-"Ot • EurolM: i .. ft) us a&& tH4 ~~, • IG 21 rra UH 
em, .. ~ru:: • t att,,ita.,:,,-
www..una.1.dtflp..cQnJ 
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TYPICAL FLOW METER ARRANGEMENT 

HIGH TEMPERATURE/PRESSURE 
CORRECTION 

Ff 2 " Ab,;olute A"es.....,ra iri FSA 

112 = TamponoJur8io "F 

• Use on inlet to limit need to corr(>'CI for high presrurc 
ore!ev<itc-d outlet temperature 

• 9.wdard model limits= 140"'F and 30 PSG 

OT ON® 

'M'fCA!.. G/l/JCEAACE 

........................ ~ ... ""' . ... 

( t-<·'"7 8 :-
lu 

()IJT 

RJTFON'Sl.llw meter isa venturi style doogn.Aftcr 
air enters the Inlet, tho prsssum is measured in the 
P1 tr.p. The oooond t~. P2, measures the pressure al 
the throat. The diCerentia betwoon P1 and Pl registers 
aaoss a sped a! calibrated a=M gauge to provfde 
acrura!e rea::Jings. The throat is then expanded back 
lo the original size to keep prossuro loss to under 
2-41\NG. 

WCH-576 
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fl'!fs d!l~llh·~~~anl'/ md,J.14JM~a.tt.fff'¥•· t1.J•,1•~-1w:"rW.btrdita, p.~•o,tt;#~ ~lnd-.~ lbl~::Wlt11nifih~~~p~m.wqr.ndl;,~~ 
tri,;it,bqat!t~A.VC1tK ll$ Mt ('l~ .¥fat'Hl:Wdt• ~ h }'mJfl<.W.-,@«f';,,d~ tt,iy!ft1f'-"f, ~ . ~ «~.~ ~ v.r. ~~tit w.K K\',' ck.~tmt:J;, ,;,p11~t-fl~ .fed~. 
A\E'Tt'Kpul_K.111,r.t'.()l~.ll(" flt1'! ~00:t:,,11i.-.tllrr~::k-1~ ~111fflbtiW-. twnfX,~lkl,WM1~L!';s~4wM-.mi~, &m. Jt:.-Hln'Wdltllt~~h/.~Jl'riwt,.f~ /lf'IW,l(. f 
(j.-~ t.1n~~~~~~AY.t'JO(T~l,!r1WM!-'~I D!f -~f~ 

I 
AMFiTt-K t EJ:'ffl,QCA.l.4.0-1mi.1Rlt-.l.r~noucr5 
7t t,..f1.h ittooe. i.?~J«,,NY 1~7' 
UM .: +1 2 l5-~t!1't • 6itntµ::-t4_.{jj)M, ~fflt4 •AMr.: +t:~ 11 &7U i:t!ft 
C-ual.Offl.n $~'1'..no r~ 11 ats..2".u:1 
\fll\Wlt.flMtd11to,cco 

,,\.MEVEK• 
TCC.Hf{!Ci\L & IHWfilfn,N. MlOWCl S 
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Conrtuit Ver..iuri 

Th,i low co~t Snrl"" 673 J>c9s,,ur<1 Trm,s.rnitter m a !i.<od range 
trnnf,n,ilier d1:-si91-.ed f()( hOr(.h e1wfroom1mts and su!t11bfo !or high sh<lek 
Md vihmtlon applic,1!1011.~. Coo!l~liCIOO of stainless llU)(•ll, the Sorle. 0'(3 
prov! !ell o 4-20 rnA ot.'lput Bigr>GI w'1h 025% ,ux;,,ro,;y. IJ,:o the Selia$ 
673 in lndu(stri<~ o~M oquipmunt hyo, wtk, syllh.~ns. HVAC oqulpr"'mt. 
lndtJ$lri~I ~1t,lines and comprassor controls. 

iNSTALLt\'ft(lt4 
F.10clrlenl CtmnooU<>@ 
1'h<-t Series 873 Pr<.>ssure TraN,mHtcr io a (11.10 2 wtro, 4-20 rnA wrrnnt 
l)Uiput d:a>llco and dClilven: rated current into ~ny &xtarnal load of 0-800 
ohms. The hwismittor has a lwo wio& c.,l;le where md i$ poolttve and 
ulllck b ~Jo~v.-.. C<.>nne<::t shield to sys1em or ea~h uround. 
Too 4-20 mA et.11,,mt oolput units ;mi o,,'.l9nc<t to IWI/Q current ttow In 
,me ('iil'eciiOfl only • p~oe obscivo polartty. We su~ioolll Jhut Um 
ek!chir.al calii,i ~hield he u,r,nedoo lo lit~ sys!em'G loop circt,il groun<I 
to imp,'l'.lve c1cc1t1ro1 tl()ise rc/eelion. 

Motik"I Cohlpi,tillility 
Those 1r-.msmIKers are d0s1;:;n<Xl to be u,r,ct w[U1 eny gas or litIuid 
()o)ffipl~til>IC with 17-4 PH stainless stool. 

Prt>C<Hir~ FIUlnij 
Typic;:lly, st, 11<:lan:J µ!pa fiili .gs ~.nd pro,xidures should be 1J:sed. 
HcrH(!Vl>r, for pl\msuro ranges in oxco,;s of 500 pslg, we &\JVfJa•I \he use 
ol' I'.! ..eala< ~. ExC</Mf"" torq ll)fJ of rnelal filtL,gs may cause & shgh! 20<0 

shilt. Tii,i use of plastic liltinqs typici;lly ,-qsul~ in oo no1iceoble 1c1"0 
£Ilia. Torquing dO'J,s not 8 j)pfeciably affact !ineiuity l,r scnsitt',ity. 

r-llAIIHE:HANCE 
Up<,n find ,nslallation of the Swie 673 Prossure Trnr1$1l1111er, no rcullne 
m'1Int"nan<;0 is roq" '''OO. A periodic et1ecic ol system r:(l)ibrntion is 
re.-.ommem18C!. 'fh3 Series 67:l io 110( field »01 viccy,illlu ancl shou:d be 
retumed If rcpa!r ts oe<Xled (ileld repair should not 1:)(1 nttomplod ..ind 
may v~ld warrMty). 8e suro to i11<:iudf> o hri< ! tlesc,iptlon of tl,e p,cblem 
plus ony relev8ll l appil(;{lllon notes. C-Ontact cu~to, " '" so,vico to roc,,ive 
o ro1<1rr1 goo(fs aulhorimlk:,n numllGf i)efo1e tlilµping. 

WCH-576 
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t'Julletln A-30·-673 

Sr-E:CIFICJHIOI\\S 
Saivico: Compn!ib!Q, 1io1,-C<"imbus t!llfe li<;uid, g:is, or vapor. 
W;;ttod fJ,Jt..ruils: ·17-4 PH slal loss sleol. 
Accuraw: ~ss• (Ql cot1slllnl tomp,al'at1Jf8} t0.25%. 

Non-Uno;i(ily; (!3FSL) t0.22'/4 rs: 
Hy~tare<.lis: 0.10¾ FS; 
Nou-Ropo.ilabi!ity: 0,05% FS, 

Tmnpar;,,t,>ro Limi t.~: -40 to HJ5' F (-410 lo ss•q . 
P~uro Umit.,: 2 :< lull s;,:ale ronge. 
f:<Jmpert!lhtl>d "fijmpim,t"re RanHs: -40 to t76•r: (-40 to OO'·C). 
'fh .rm,11 EITecl~: 7ero Shill: t 2.0% FS/t OO•F (±HJ% FS/50'C); Span 
Shin: t1 .G% F$/100•t= (11 .3% FS/m•G); W111n1-I1p Shirt: ±0,i% FS 
l< t. 
~llnblllly: 0.5% F$/yMr. 
F«.0p tu:;0 lhl'lf¼~ 5 h'U!lis~1conds, 
Supply Vottago: lJ..30 VDG. 
Output: 4-20 rnN' , 2-wiro. 
Ze,v ~ll(I $pan Ac~ustmenl: FixL>d. 
t.oup noo~./;.mco: o to nooo. 
Shock: 200 g. 
Vib ration: 20 g. 
Electrical Conne<.ilons: 2 fl \'\\1 an) rno!ti-conductor C<ibl(). 

ondult i\>1':,c!i>h;: 114"-H) {22.3 mn,) knoci<out 
·ncf.,.,ur1t: Slainlells siool and V<1iox, 

Wnl\)M: 2.3 o:r. (65 9). 
A()ency Ap[ll't)y~ls; CE 

' RSS of r1011~inoorfly, non-rel)Oat.iblfity a11d hy,;l<>ro"1r: 
- zero ov~)U! rack11y se to wiU1in ±0.16 mA . 
.. Span (full sc:,to) outr,ut riict01y sot to .... !thin :t0.16 mJ\. 

0Copy1'9hl 2Q·I O Dwy,,r I l!drc. nlB, Inc. Prinled •> !).$.A. l ;ull) rRH RA-l•37116-00 R<,v, I 

DWYER IN TRUMEN'f'S. lNC. I 
'P.O. BOX 373 • MICHIGAN Cl1Y, fNOIANA 4636'1, IJ,S.A, 

Phone: 219/819-8000 
Fiix: 2'1'9187241057 

W 1V11.dw)ler-i;1st.com 
('!--mail: lnfo@dwyer-inst.com 
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Scnsaphone - Sensaphone 2000 Pagel of2 

Call Toil Free: 877-373-2700 

Ptod'-'ctJt Suppo.-t Produd Comp,:,r·f~n How To Buy Pr(!:.:a R,oorrt About Us utact us 

Scnsaphone :woo 

~. , ..... ~ ....... _,~··-"""""~~-·,.,_- ...... . . 
S.cnt.10rs Sr>eciflcattons Downto•d• 

Quick View 
l't1.1ilt,,ln~ , P<wer F,1Jl!ore 

Ioputi.: ' l:J • ~·ctT(;!n~..,te, Oly (.a1tat~, <\•lOmA Of'(),.SV 1tm1l0;,1 Pul!k't 
1 Cot.Int,. tlu(, llf'l"N'J A(,;Qjnv~.sl0f" 

OUtputs~ ~ J 

NoUftcation,~ 32 nuo11.:er, • St1J«ttu"om VJ,..j(:C, ra)(, nt.MTIN"'IC 1).,1,(JCr, C.i'II ~tiOfl(J tnxt 
i mes.:::oge, ~II, or ul<Hknt 

Put ~l(ll"Kf lOOO ·1o/ u,1.ernaooo;,1 POWu Suppty 
Nu.mbcC" .. ~ · l·"Gf)V CUJIJ .. J!t'T 

~~c,phontt :l'.000 wilh Nif'lnii•-t>C Er.dO$W'll
· FGCk1{111/J-l! 

10.lpu<-

~....o...=--1 Ntlw«~odl'C 
(cJlcJcfo,-fM.IJ<r/tl>'1{/'!) 

..... ~ .. ~·• Fogcr/Tewt MtUQUH 

--... \'l)i(,o Pt;('lt1i!t~' 

····-·-Vo~• Col In 

"" 

sens22phone 2000 
(For data (oggin11, tnchul ;,s FREIE Micr·osoft Windows comp;,tibl" S-Oftw,.ro) 

"' 
..... , ...... 
·~•-t •• ·., 

:~<. 

• ,· 

The Sc.nsophonc MO<lcl 2000 is on eight channel system with some very ur,iqoc, 
and powerful featur~s. The eight ln~uts ore unlwr>al and CM accept cllh ·rclry 
contact sern;ors, ttlermlstors1 4*20mA transducers, i,nd cv('.n pulse counl dcVfcru;. 
tnstud or a local keypad for programming ancJ sto.tus, th<> 2000 lndll<:ICS free 
w1ndo••J$-compatlblc sotl.wa,re for your PC for e•-;v J)<>int-•nd-cllcl< access. On . of 
the main re.a::iOt\S thtd the 2000 is oo popular with nur ru!';tnm,rs Is Its data 
logg!n9 OIJlabUl~le.s. tt can store 32_000 Urnt~ ~·tmnrJ«t records lntx.,-nal!y thbt can 
t,e rettle\lcd ellllt.-t locally or remoroly. The stored tl~ta can the,, be ana!y,ed •ml 
graphed ror a detaned view of th~ trends at your .site. 

When ytMI hm1e n,1Jltlple remote site.:r thal you ne.e<J lo rnonllor, the Scnsaphonc 
woo m-.1kcs il e,,sy. If VOIJ dedlcat<e o PC that Is runn!ng the iooo s,,ftw~re, you 
can use U1e PC to automat!QJ!v retrieve and m•lntain the """1it<>ring st~lus ar.d 
history Information tor .ill of the remote s1tr.s. You can prug,-am a polling schedule 
for the PC lo follow when co!lecUng <lat.• so thol z,11 of I he data from ~ remote 
site$ Is alwavs avallablc from U"'l sl"gle PC. You ci,n even have \lie J•C create 
woo p.,gc,, from the retrieved data so you can view status ood hlstOl'Y from o web 
p;tg" bnY\-vherP. in the v-.-odd. In addltJon to all of the data 41r1<J sonwa,1'! feature!:$ in 

the Kodcl 2000, It also hM enliana,O noliflcaUon capabitlUes. The WOO Is sophisticated enough lu allow 
notification sctie<Juling so you can have alarms call you at the olf!t-c d11rlno the day, at your house al night, and 
to vour cell phone on the weekends. 

rn i'tddil ton to making custom votce phon<.: fie;, 1hr. t-~12.000 can 5end text mes.~oes to nn alr:,t\anume.rtc 
pager or cell phone, and a,n even """d rne>saQCS directly to a fax machine. A total of 3l pcnplP. can be notified 
bv th• Sen5'1phonc 2000 In case of' an alarm. 

----- ·---•·• .... 

http://www.scnsapho11e.com/sensaphone_2000.php ]2(),6/20 1.2 
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Mk roLogix 1100 System Controller from Allen-Bradley 

Ro1t!lavi1e~ 
nuto&1rnatiion u~reN. 11 ,iNK sc •Vf.• 

-'1--..... --~~~----·---·-------------------------~-·-~·----
Programmable Logic Controllers 
MlcroLQgix 1100 System 

Controller 

Pagel of 1 

The Mlaot.agbt 1100ccrnbJngs uU the tcat:1.,•r,t:1 you &cn1Md in a coml'(l(':t r.t'Jlfmftet, wltl\ l··tncrNeL'iP mco:i..uglng, online Cdi!h)9, n bulft-in LCD uoraao on C\'OfY oont.rOl!Cr 
and e po,;o!1\JI COO'iliMI"'° o!UO, R><opplitmlon, UWt ~1"8 a 12 V -•cu,c;c, tt>o oc;wDWO OOfUfQl!er"'•• ""'"' ad&>d lo th,, Mlr.tol-"IJ')< 1100 Uno. In ock1111on, at 
Mj('.fOl.OQi't 1100 cantrnlfcn have rocon!fy be<tn cnf11'lt)ld \o of1bf lnctcoood po.-i'Vf, ~ :.lfld i,xr,.1nded cn1no1uoicatiw1 c:1pahalfu.t.s. 

Miccol.ogi) Set'~ B ~1fr0Uc1~ offer tho fooewlng: 

• KQy F~ab.1tes and Oooottts 

" 8 ultH n 101100 P.1hp., EtherNctltP po,t for peer-to-peer messi:gtng - atlcr.$ l,l:fC.1'$ hl'l)h !Q'1fft"ld conoecfivity bclweM controllfW'S. m'th 1hc abllit-1 to aece:i:, . 
monito-r and program from ar'YWf-.ere :.wt~ CCMddicn is ava:tabht 

• Onlln& odhlng !unctlon.>flty -nlO<lifi<a1f<>nsc"'1 t,c,n;,,;lo t,,o PI09ffi'Owlli_, kl• 1unring, nwldn9 f,n~ lunlnQ ol an opo,aling oonbcl sy>J<,n, J'(>$Sible, 
inciulling r~u loop<;. Net cl1ly 0000 this roducc dc.«"l)!l1ool Ufl1'1, but K <i<ls 111 lroubl-ng 

• Emboddad Wob Hrvt, - al!<Ms a uaer to eus.tom c.c,oogun:, dato from tho conttotiar10 btt dis1~ayed ai a ~ > P.i1Jl'1 

• t.ol• tcd RS•2:121RS-486 «>mbo ~or, - provides • '-I ot dlff«<mt polt,1,-!o-peo,t on<l netwo/k P'-• 
• Embedded L.CO ~ccecn •- a!la.v-:; user to monifQ' c!Ota w-ttllin U'8 controffer, Of)(k>ooUy rnodlt"y· U\at <Joto, nnd !~fer.act wflh H~ r.c.ntrol prognm. Ob,pnyv italus 

d embedded d·q;,a J/0 htid conttr.r« luo(:tfOM:, and acu as o pair of al giro I trlm pots, to allow a UOO"f 10 ~,;. and tuno o rKour-.mi 

• AdtlUional F-eatute:s 

• Ono 404:tlt 0<1\1:A,</d-,o tisih->J"'ftd coo_ (on c:onllolklt~ with dcll\l)!Jtt) 

• iwo 401,H, hi<Jh•>pced P'TOl!'WM (en=~- IIMti de OUIP"ts) 
• T"'o Ofnbedd.d onlllag lnpb [O • 10 de; 10 bit <o"""-'tion) 

• A •lmple oponilor irt4<rrl11CC lo< mco~ ond t>Wiol<!Jl!f inp<rt 
• 4K wordv us r pmorarn nlCfn)f) and 41< ""'Ord& uset d.."'tf~ mC'!fflOfY 
• Up lo 11.61< bytes fer data log<jng i1l1d G4K bylla lor n!<ipc 

• Emft!t support. 
• Cll' 9 O'-'io m"'-"'1JIO!I S"l'florl 

f br small 8fJPliculio-n~ the embcddcJ llO in in., corittotlor m.1y r&pre3CM all of ttta control roq:ufred. Th-ere nrc lO di{~\Cl input~ 8 (jig!!~ O\lfWttl. and :1. ;m:llog foput'$ on 

f:!very t.Qf\trub, wilh the ul::.ltity 10 udd digital. Molog, RTO, ~nd thermocouple module, to cu.st.omlz.c the cuntrulror fc,, your awJ~l(lon. On tlu, wt™°"' cf ihc c:ontrdlcr wrfh 
de: l npt.11~. there f$ a nigh speed counler, and un tt-e de 0-..itrx-1 van;lon, rwo PTOIPWM (pJ:so lratn 0t1tr,ota- t~nd pul111c width n!Odolal."'1} o(:1puls, eoobling the oonttakt< to 

&t1pport $m~1e ,noUon t:aP3biil1ies. 

Th .. Mi<Jol.oglx 1100 '""° :><ipports pl!MIOl'I l/0, lJf' to lout al ihc 17G2•VO n,o<J,Jto,, (Ol:ro USC<l l>\'' the Mlcrot.o<jx 1200 '"'"lrollo<) m.-., be ucldo<l lo lhe cml:<><ldod 1/0, 
proi.ildlng nppficafum lc~ey ond stJPPO<t of u1> 1l) 80 dgi(ltl 1/0 . 

http://www.ab.corn/programmablecontrol/p]c/micrologixl 100/controller.btml 12/26(2012 

O&M Plan, Phase II Testing - Bioremediation Design for Deep Zone Petroleum Contamination (UPR-100-N-17) at 
the 100-N Area 
January 2014 B-9 



Automation Syi;1ems - 1762 MicroLogix hxpansion I/O 

RodtWe I 
Autom t io u ·Tf:N THINK. SOM.:: 

WCH-576 
Draft A 

Page I of4 

________________________________________ , 
1762 MicroLogix Expansion 1/0 

Expansion 1/0 Modules 

11ie 1762 Microl ogi)( expansion J/0 modules are compatible w1th MicroLogix 1100, Micrologix 1200, and Mlcrol ogix 1400 con1Tollers. 
If your ap1>lication rnquires niore 1/0 than the built-in 1/0 provided by the controUer, add cxparislon 1/0 modulns. 

Install the expansion 1/0 modules to rll(l right of the controller, either on a pane\ with two rnoonting screws or on a OIN rail. Your.an 
use digital and analog 1/0 module$ in many combi nallons, up to the maximum supported by the controller. The cum.>nt loadlne 
capacity ol the controller's built-In power supply may llmll lh(1 actual number of 1/0 modules that can be connected to the 
controller. 

Features 

• Integrated high-performance 1/0 bus 
• Software keying to prevent incorr,xt positioning within the system 
• f ill!ler-safe terminal blocks for 1/0 wiring 

La bel to record 1/0 terminal oo,; ignatlons 

• Nctwo11< support includes Ethet'Net / IP, DcvtccNet., a.nd OH-485 (local only) 
• Digital, analog, and six~lalty 1/0 modules available 

Maximum ·1762 Expa11sion VO Modules par Controller 

Controllc-r Number 1/0 Modules, h\ax. 

Ml crOl O!li>: 1100 4 

Mlcrol "!jb: f l.00 6 

Mlcrol 0!)i)( f<WO 7 

Environmentals and Certifications 

Environmental Specifications 

Cperalill!l 11':midily 

Operating AltfltJCic., !\'.ax. 

Vibration, Operating 

vtbnJUon, Rfilay Operation 

5hock, Opor~tln!! 

Shod<, ~ay Opcrat Jo., 

Shod<, Nonopcrat lng 

Dlmon<lons (tv<WxD), ApprW<. 

Ra<ltated and Conducted Emis, ;oo. 

ESO lrnmonity llEC to00+ 2> 

1761. MicroLO(!iX Elcpanslon 1/0 Modulos 

-20.,,65 ' ( (•<l •. 149 ' ") (no ,;,;~ect<>d mo<J;;le<) 

5 ... 9S% nQncondenting 

2,000 m (6,561 It) 

10,-500 Hz, 5 6, 0.01~ ln l)\'.lk-to-peak 

Zg 

30 g par.et mounted, 10 c f)ttl -ro il nvr..ir.t~1 

75 g p,mcl mou,,t,,d, 5 ~ DIN rail mou,,t"'1 

<0 g panel mo,,ntcd, 30 ~ DIN rail mounted 

90 x '.Ox 81mm (J.543 x 1.sr, • J.47~ in,) • 

4 kV Cllllt.lCI, 3 kV air, 4 ~V ln<llro;t 

http://www.ab.com/en/epub/catalogs/1 2762/2 181 376/24 16247/25463/2 164029/print.h.lml 12/26/2012 
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Automation Systems - 1762 MicroLogix Expansion I/O 

Radi~ted Rf Immunity (11:C 1000-4-3) 

Ef1'/8 lmmonity (llC 1000-4 4) 

Su,ge Tronsi•nt 1,nmunily (ICC 100'J·•·5) 

Comk,ct<•d RF fm,nc...,iry (IEC 1000-4 -<,) 

10V/ m, 80 .• ,1000 Ml+<, 80'.I: ampHtuoo tmdul.t tion, •900 MIL< keyed carrle< 

2 kV, 5 l<llz 

2 kV com,-non mod<', I kV differential mode 

10V, 0, 15. J'.O MHl 

• llt>f!jht lnd udin<1mountlng tabs is 110 mm (4.31 in.). 
-t Conducted lmmunil.y freqwncy ralljc m•y be> 150 kH,:...30 II.It, II ho radlat•d Immunity freq,.,...c.y rar.gc is .lOMH%...1000M/1%. 

Certifications 

Certiflca.t.ions: C•UL certified (under CSA 0.2.2 No. 142), UL SOS lisled, CE compliant for all applicable dirl:'Clives. 

Page2 of4 

Hazardous Environment Class: Class I, Division 2, H.rzardous Location, Group~ A, 8, C, D (UL 1604, C-UL under CSA C22.2 No. 213). 

When product fs marked. $e.) the Product Certific.1 tfon link at www.ab.com for Oecla~tions of Conformity, Certificates, and other 
mrtlflc.atlon details. 

Digital l/O Modules 

Digit;}/ Output Modules 

Cat. No. Outputs Voltag" Op..-ratlng Conth,uous Continuous Oft-State Bus Cwrent 
Cate!lory Voltage RMg~ Current per Current per Lcak115~ Load, Max.. 

Output, Max, Module, Max. Current, MJll<.. 

1762-0Afl S (4 !00. .. 2•0V AC 85 •. .16SV N:. l t 0.1.5 Aat S5 ' C (131 "F) 7..0A (1.0A:,cr 2 mAat nzv AC 11~ mAatSV 
~olnlS/ group) 47 ... 63 Hz 0.5 A at 30 •c (06 ' Fl comnicn) at 55 ·c (131 'l .5mAat11>5VAC DC (0.5/5 W) 

"F) 
4,0 A (7 .0!\Jl(,t 
comm<><•) • t 30 ·c (06 ' 
F) 

1/62-0Un 6 2~VDC 20 •• l6AV CC 0.SAatSS "C(131"F) o!.O A 41 55 "C ('I31'r) 1.0 m<\ 11~ mAat SV 
$<Of((> 1.0AM 30 "C (06 "F) B.O A et 30 ·c (86 "F) DC (0.575W) 

171>Z•O(l f(> [6 NVDC 20 ••• 76.4VOC o., !\ at ;;s ·c (131 "f) ~-0 A al S5 · c (1J1 "F) 'l lf'°' 175 IM <ll SV 
SO'itf (:~ 1.0A at JO · c (e6 ·r1 a.oAalJO ·c (86 ·~> DC (0.&6 W 

) 

176Z•OWn 8 (4 AC/DCN.O. ~ • .165V M.. 2.SM 16.0 A (8.0 AP"' tlmA 80ml\nt 5V DC 
polnu /group) c:o,1tac.t s ... mvoc common) (0.(0 W) 

'IO mAA( 2•Y 
DC (2 .16W) 

1762 ·0Wi£ 16 (3 AC/fX.N,0, 5 ... ?65V AC 2.s, .. lb.O A (8.0 A p,,r 0 ntA 1-IOmA,'lt 5V 
poi,>ts/e,oup) (or',t:Kt 5.-t25V DC commr,ri) DC (O.TW), 

100 milat2•V 
oc (4 .32 1'1);. 

1762-0X<~ & N.C., N.O. ACIOCTYf)<.' S .. .265VA( 7.0A• Jo.o A rr.o A PE' OmA 110 olAal sv 
C luolay S ... 125V OC c:cmmcn.,. ) IX(O.SSW) 

110m.l.~t24V 
CC(2.64Wl 

1762·0VJ1.T 12 [16 24VDC sini<. 10.L.16.'IV OC O.~A•tl>O'C(MO'r] 4.0 !\ (2.0 A per 0.1 m/\at 26,•V DC l!SnlA•t 5V 
po!nl;/!jro.,p) tm'111mn) at 60 ·c ff-tO DC 

TJ 

'17~Z.CJ632T )2 (1 6 24VOC 10.L.26.'1V DC 0.5 A • t 60 'C (1~ " f) 4 .0 A (2,0 A p,>r 0.1 :nA ot 16.4V DC 17SmAat 5V 
poinlS/gfOUS)) f.OUl"C'C common) ot 60 ·c (14l DC 

' Pl 

• Sec Mk:ro'..()£il< ProgrorMlillM Conllotlc~s Fa.mlty Scli,ction Gtlldc, Pllblk..tlr,n 171>1 •SGOOl, for C(J<J~l<>te in!onmtlon on relay cootact r•t lfl!I'. 

Digital Input Modules 

Cat. No. Inputs Voltngc Operating On-State Impcd11ncc, Sl!lflal Off-State Bus Current 
Category Voltai;" Range Current, Hom. Delay, Voltage 6nd Draw, ,\~-,x. 

i\\ax. Max. Current, Mllx. 

1767. IAI) a 100/120V N:. l? ... 1)2V /IC >l lb rnAal 132V 12 kl.lat 50 tfz On/Off: 20 20VAC 5-0 mA al SVOC 
'17 .•. r ... 1 ttt K., 63Hz 10 Kn ,ll 60 flz ms 2.SmA (0.25W) 

1762 IQ/I 3 )kfl. 

http ://www.ab.com/e.n/epub/catalogs/12762/21 81376/241624 7 /25463/2164029/print.b.iml 12/26/2012 
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Automation Systems - l 762 MicroLogix Expansion I/O 

24VDC I0 .• 26 .4V 0C at 12 11•A at 30V 0n10tr: a 
stnk/source 55 ·c 1u 1 'f) DC ml 

10.-JOV !lC at lO 
"C.(116 ·f) 

176HQl6 16 (8 Z•VOC 10 .•• ~AVOC !2mAatW/ )kn 
p,,int>liro.ip·) slnk/$0Urce 10..JOV DC• 1 DC 

0,/0ff: B 

'"' 
1762·IQ,lrT .12 (8 2/4VOC I0 •• ~.4VOC 6.5 ,nAoL •.lkn 

peintolt!'QOP) slnk/!.<>\Jl'CC 10 .• 30\I DU JO.OV DC 
On/Off: $.0 
mo 

• Se MlcrOUJ!!lx 1/62-JQ,lb OC JnputMod,~e tnst>1llat1o'l tnstl'\K'.llm>, pobllcatlon 1762·fN010, for dcrolfn5 <hart. 
; 5"" 11.icrcl.ogl< 1762- IQ;!2T oc Input ~•,,...le 1n,1onotioo ln<tructl:>ns, publkation 1 /62-INOIY, fo, dt'r tlig crurt. 
I Only appllcab\e for rer!<,S ti. 

Digital Combination Modules 

C..t. No. Inputs/Outputs 

1762 IQIIOW6 8 mputs 

6output.s. 

Analog VO Modules 

Voltage Operating On· 
Cate<J01:y Volt,,ge St.ite 

R.eoge Current , 
Max. 

MV IX 10 •• ?oAV 10 n,A 4l 
sink/!,O\Jft:C oc 3l 6,5 ·c sv DC 

10-.:lOV DC 

M:./OC 
tl.0. 
C"'1tl:tt 

at 'JO "C. 

5 .. .:Z6W AC 
5 ... 125¥ DC. 

Continuous 
Current 
per 
Output, 
II.ax. 

1.5 A (8.0 A 
J,ef modU!e, 
max.) 

Off• 
st .. te 
Volt~ge 
and 
Current, 
MZJ.x. 

5VOC 
,.~mA 

Off• 
Stat<> 
Lc8kage 
Curr<mt, 
M&x. 

OmA 

~v oc. 
1.5 rM 

5VOC 
1.5 mA 

5VOC 
1 mA 

lmfJ&danco. 
Nom. 

lkO 

WCH-576 
Draft A 
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50 mA at 5V DC 
(0.2~ W) 

/0 mA at SV OC 
(0.JSW}j 

170 m/1 , , 5V 
oc 

Signal flu$ 
Del;ay, Current, 
Max. Max.. 

On/Otf: 110 mA at 
6 11:<o; sv oc 

(0.7-SW) 
OOmAat 
24'1 DC 

110 rnA at 
~voe 
(O.,W W) 
OOn'\AM 
24VOC 
(2.16W) 

Cat. N . In pun/Outputs Annlo~ Ranges Sus Current 
Dn.~w, Max. 

Rcsolut1on Across Typit~l Update 

1/62-lf4 

1762-0F• 

4 dill enlial Input• 
(blpolN) 

4 slngte-eo<!ed outputs 
{unipolar); 

1762-lf2OF2 2 different1 l Inputs 
(untpctar) 
2 Sine(<>-~ ou1puts 
(unipc!at) 

Volt~c,,: ,1ov ..a mA •t 5V oc 
Curm'lt: ~ ... 70 mA SO rnA o.l HY OC 

Volt•t'-'' 0. .. 10\1 Ml niA •I SV 0(. 
Current: 4 ... 20 ,nA 165 mA ,>l i~v 

l>C 

Voltage: 0...10V ,{0 NIA al 5V DC 
Cwrent: 4 •• 20 mA 105 mAnO1V 

!)C 

, lndudes offset, ""1in, r.on~l~?irltyt and repeatib1lity error t«ms. 
t Only nppllcnble fo, scnes ti. 

Specialty UO Modules 

Cat. Inputs/Outputs Acceptecl lnp~t• Bus 
tlo. Current 

t-0.l2lr. Ml ,c;i!c at ·20 ... 
WC l •-1~• fl! 
t 0.?4)1 lutl $c;1lc ot z~· C 
(Tl" f ) 

'tl.1"/'i foll !tel.Ile lit ·20,_ 
65" C("4 ... l49' F)-1 
.05ll (utl stale • t 25. C 
{n" F) 

,0.55'.li rutt sea~ at -20 .• 
65" C\-1-M?" Flt 
o0.3:\ h~l s,c:al<Ht 25' C 
(17' f) 

Accur.icy at 25 • C 
(77 ·Fl* 

Ln~d, Max. 

1762-IR1 -1 toput channe4.s • RTOs: l'tatlfU.111• (lllS a•l<I 40m,\at 5V Vllth autocallbratlon 
3916), Copper (42.6), t~"l<et oc el!Obled 
(671 and 618), t>ll<.i<el• lroo SO m/\at 2# • RlD lnpuL<: 
(518) oc ,0.2 ... ,0.6 ·c t.1.0.36_ 
• Res"'-..n<:<' Ran!:"': 0 .. ..1000 n , 1.08 • r), doprodhe oo 

RTOlype 
• ~l!i-taoc:o lnpots.:: 
t0 .5...,_1.Hl dcpqM!lr~ 
on rcsist~w value 

1767-114 ~ Input c:hall(1<'\:, plus • Th«m000uple l';Pes: 40 rrA at 5V 1.l ·c (•2.3• 'F) 
a tJC.~mor J, K, T, E, R, S, B, N, C oc 

Full Range Perfod 

15 bits (btpcl;itH 

17. bits (unlpofar) 

12 bits luntpolor) 

Rcsnlutlon 
Acl'Ossfull 
Range 

Input f11tcr and 
r.on'l,;uratlM 
dq,crl<!eni., 

15 bits plus sfgi, 

130,250, 290, 450, 
510 ins (>cloctal>\c) 

2.5 m, 

1..S " " (Inputs) 
45 111< {Ol.tputs) 

Channel Update 
Time (Typical) 

6...303 ms per enabled 
channel, t'eper.d\ng on 
!ltt.,. seleclloo 

http://www.ab.com/en/epub/catalogs/12762/218 1376f24 l6247 f25463/2 164029/print.html 12/26f2012 
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• Mtlllvcll hiput RantJes: 
150 mV and +100 mV 

50 1M at2tW 
DC 

• lnctlld<,s off>«, ~In. non-ti<,o.,fly, nnd rt'l)<>atahility error ,,.,,,.,,, 
• ~fer to the Mi<:r<>l~I• 1200 RJl)/ResfsU.nw lnpm Module l.lv.'r Ma0\131, P\lblkatklc1 1762-1.1\IOOl, fo, more lr.formattoo. 
ll CJC update Ume r, •qu.tl to the I ri,:,st enabl«l chanr,i:,l's up<i\t~ tJme, 

WCH-576 
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7-.303 ms ()L>r cn• blt'd 
t..hanriel 1CJC u;x:jatc 
lime 

http://www.ab.com/cn/cpub/catalogs/12762/2181376/24 l624 7 /25463/2164029/printhlml 12/26/2012 
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Graphic HMI - 7 inch (Ethernet) Page 1 of 1 

7H Graphic MMI 

__ J _~_J_ J ___ L 

MMl5070 H 

Click On lmnue to Enlarge 

r ln<l1 Omphlt HMI (l:lf1<>111otl wftt , Hll;h•Ro• 
Coro, ·rFTOh;play o;~j An3loV T0t1rJ1~t:rt:l!n. 

r · rouctwcroon 1111111 v,lth n Wkl~.c~ <>n Dl~play ;, nc.1 Ethern I Port 

~ S~k>m•' ., f'l.:ti W dcsi:roon UMI la A ~l.'on i..,<ct.ocr~ 11~¥'1.f/.bd"lt'.o k~co w1l.h 3S p«t.Om m«c 'lkwrfl!) WM l!\M o 

~rd!;,. loct) I flt~ l tio: oultn d!-nM"l\ic(11 o( l,/<jf C!p('fela i-'!I {:,a, l«nl"UIJi 11-lt' »..~ ll.'\ b , 11n:bd MS arlJ lN. &etl~ pcm'rt ost 

tt tni:umo. '.i\~ llfl800 M. -4&-' 1:il.'(fitmt•~ l~l•(O(ltrl0f1f'1 c;tl()i,Oy.ll'rf l,J"fiFh,;HUlhe:la 4fl'; aU~!,'1.~1Qt, flt1di'G~«s 

.. 1.t, 120 ~O dfttnf1 rn 'Jl(lf)' eo::t &4 MSofOf'W.1 Ccr,r.•'1Nly h:::t:Jdoaon Eit'~ fXt(1. 34w,d a USB ~S.1"'?0(b-

Tho-two n.: ckr,lit ot: ttlh: OIT (o:~lod wi:h 1h~ f&-liMu ~ nliows kw !'ll0lWA",g in UGH ft')IIIC!n;, cordto:,a.. A!-SO, t.'u l:O:.teh WMn t#rl 

Olio oo P!(.9fQr.imtrJ t , 6\1.l,ur pMmll. « 1t:i,o~ modo ao tMI }'O'.I cm otiunt It {)iW)II hot?':oo\al-t l'J( vo.licllily. l'dtli,.,.,.,~ tt,i$ unit tioo: ~ 

\IP4C a-tr.rot~ 1kl:<trS for~~ commoo}cotioo k> !ho HMl with a~«. c!8I pf1oN: orot~OOw::e w1'h a VNC clft«..,:,;1. lho 

WJl!;011H H l;e:f ) Ire 0)(1(~\f!d \llilh e.aty-10-ta.U F..2W'l!re ,olt#ar& - whch rµN you Cll!! 2bi1Jy tu orn~ y,t:Nt ~!kw\ ht w~ )'(>I.I Wttf"lt ii. 

·1 

http://www.maplcsystcrn<,.com/ graph.ic-hmi/7-inch-ethernet-widescreen-toucbscreen-hmi.. .. 12/26/201 2 
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PHOENIX CONTACT I Thermocouple measuring transducer - MINI MCR..SL-TC-Ul - .. . Page 1 of 2 

mPHCENIX 
l.l«ONTACf 

Product li,t T<,rnpernture tr~nsducc,,, ; Thermocouple mcast1ring transducer · MINI MCR·Sl..·lC·IJI · 286444-8 

Thermocouple measuring transducer - MINI MCR-SL-TC-UI -
2864448 

l "he figure shows 
vers ion MINI MCR 
-SL-T«;-UI- NC 

MCR ternperature transducer for therrnocouples, can be configured via DIP switches, 

with screw connc,:.tion, order cootlgurnt lon 

This product has to be configured. 

Configur;, tton Overview Tt'Cl1nlcal data Accessot1es ff,Qs /\pprnvals Downloads 

Product description 

The 6.2 1mn wide MTN! MCR•SL·PT100-UI·200 .. . is a ront1gurnble 3-way isolated temperature measuring 

transducc•r. It is suitable for the connection of thermocouples lype J und K in acr.. with lEC 60584· 1. 
On the outpot side, the analog standard signals 0 .. . 20 mA, 4 ... 20 mA, 0 ... 10 V, 0 ... 5 V, 1. • .5 V, 10 .•• 0 V, 

20 .•. 0 mA or 20 ... 4 mA are a.vnlla li lc, electrically lsolatlW. 
The DIP switches are accessible on the side of the housing and allow lhe following parameters to be conflgured: 

·· Sur1sor type 
- Temperature range to be mwwrHd 
- Cold junction compensation on/off 

·· Output signal as well 
- Fault evaluation type 
Power ( 1.9.2. V DC Lo 30 V DC) can be supplied through connection tenninal blocks on the modules or In 

conjunct ion wi th the DIN rail connector . 

Product Features 

• Power supply possible via the fcJOl elernent (r-connector) 

• For J an<J K l.hermocouples according to !EC 60584 

• Error indieqtlon via dl;,gnostic LED and analog signal 

• Internal cold junction comricnsatlon 

http://www.phoenixcontact.com/online/portaJ/us?uri=pxc-oc-itcmdetail:pid--'2864448&!ib ... 12/26/2012 
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PHOENJX CONTACT I TI1crrnocouplc measuring tra11sducet - M1N1 MCR-SL-TC-Ul - ... Page 2 of2 

• Highly-compact temperature tn,nsducer for electrical isolation, conversion, arnpliflcatlon, and flltering of 

thermocouple signals to create standard signals 

• Temperature measuring range of -150°C to +1350°C 

• Input and output signals can be configured via DIP switches 

• 3-way isolation 

IE-:\ D -~ 1uw 
Exn ~H 

Key commercial data 

Packing unit 1 t>f.E 

- Catalog page Page 364 (IF- 2011) 

· GTIN 4017918974862 

Custom tariff num ber 85437090 

Country of origin Germany (GERMANY) 

Phoenix Contact Inc:. 

586 Fulling Mill Road 
Mtddletown, PA 17057 

(800) 888-7388 

E·rnail 

© 2012 PHOENIX CONTACT Terms M<l c,mdltlOfl~ Oata Prote<:ti<>n Sit<imap 

ht1]1 ://www.phocnixcoutacl.com/onl inc/portal/us?uri=pxc-oc-itemdctail: pid=2864448&1 ib... 12/26/2012 
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BULLETIN 1492 
!EC Terminal Block Line Exlension 

R dtw U 
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BtJIIHtin 1492 

crew C nnection Terminal Blocks 
Standard Fe :Id ·rhrol!gh BloCl<s 

l)fiU~lS-1\lt (IQ{ i,O~ to 00 
~ t« ll\M1JiDClUf"19 POfPQS"V'$ 
Nott?: if•}!Qftt <ir,>ensitkl lU ITT08St.J18ft 
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------------ •>---·· AWO)_ __ .,_ ___ _ 
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BUU.ETIN 4983-DC 
DIN Rai l Surge & Filter Protective Device 

Bulletin 4983-DC i~ thf' combination of a filter and surge 
protective device. The 4983-0C product meets both UL 1440 

and UL 1283. This product allows you o get transient and 
noise protection in one smnll package. 

4983-DC Fea:tures 

UL 1449Third Edition, UL 1.283, CE 
Small comhinarion (filter and SPI)) package size 
Feature~ i,;lacrof• flttet technology 
All mode 1ransfent protection with cxceptiollill 

L to N v;ilue of25 kA 

t ED power indication 
. Form C C"ontacl for rt?mote status indication 
DIN rail 

Bulletin 4983,0C Selection 

I 1,+. 120 41 ... 6311, J'if/Jlf. 

I . I 
10tA 

I 

I 
l ! l I 
l I I l I 

I I • 
),;-0 1 1.~,IJH,WG 41.. .6l lt, 3:ZOVlf. j 101rA 2SU ! 10kA I 

I 

j i . 

H A 

HA 

- I 600'/ {OOV I -
i 
1. 
I 
I 

I I 
! 

l )OQV 

I 
F/Y;/1 i 

l 
- I - l I 

j 49llHX120 0) ' l .... ; 
I <911HX 120-0S 

10 J --ocuo.,o : 
20 f 498HX110-M j 

l 49l!HX.140·~ i 
. ---·-·-··i . 
~ j <93HJQAD·D5 ; 

·i~~~•J ;i: 

;a;. fll1Hl0 4t>l9 j 
I -•--- - -----•• 
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Hammond Power Solutions Inc. Page 1 of 1 

4f!IJ---
HPS Hammond Power 
....,,,,,.,, Solutions Inc. 

Machine Tool Industrial Control Transformers 

Key features: 

The HPS lmperator1" series of machine tool rated industrial control transformers are specifcally 
designed to meet high inrush industrial applications where electromagnetic components such as 
relays, solenoids and magnetic motor starters are used. 

With 11 standard voltage groups, a VA range from 50VA to 5000VA and avaflable with standard 
secondary a.nd optional primary fuse kits, the HPS lmperator11• series provides the perfect solution 
for any application. 

The HPS lmperator's unique terminal block design (patent pending) allows for the quick and easy 
installation of standard secondary or optional primary13I32" x 1 112" midget/type CC fuse clips on 
every unit. This Is the simplest and most inexpensive fusing installation provided on any industrial 
control transformer in the market today. 

• 600V dass. machine t.ool rated industrial control transformers 
.. 11 standard multi primary and secondary voltage groups available• 
" 50/60 Hertz (60Hz on P•i~ 'AJ&Pl t-'AR) 
.. VA range from up to 50 to 5000• 
a Standard SEMS washers - supplied on all units up to and including 1500VA> 
" UL listed 
• CE Mark standard onall molded units up to and including 1500VA 
o RoHS compliant 
" l,lfJ;IIM!;._l/YArrn.n!LJUrn!t~ l 

For more information, click one of the Jinks below: 

HPS lmpemtor BroQl),Qre (ENCCON Control Brochure) 
,. HPS I p~ to Catalog.Information (HTP-08 Catalog Sec. 1) 
o !-IPS lmP.e..m1oc Y'Ji.ring Jns\n1..r;UQll~ (PHWD1-2 Wiring Instructions) 
" ~ r WiriD9 lll!>~llS : French (PHW01 -2 Wiring Instructions) 
o !:::I.P.SJmP.~rn!9ITYP!~~I Specifis;alfon (SPS 19, Rev 01 ) 

• special voltage and VA st,a avai l'Jble upon requesl 

2 excluding PH7501'H, P•l1000PG, Pl1750Mll, PH1000MU 

Q2008 I lamroond Power Solutions Inc. All flights Heserved 
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FEATURES & BENEFITS 

• 600V class, machine tool rated industrial control transformers 
• 11 standard multi primary and secondary voltage groups available' 
• 50/60 Hertz (OOHz oo Plr"AJ PH"'AR) 

• VA range from 50 to 50001 

• Superior insulation system 
• 50:-150VA, temperature rise ss•c, insulation class 105°C 
• 250-1 500VA, temperature rise so•c, insulation class 130°C 
• 2000-S000VA, temperature rise-11s•c, insulation class 1ao·c 

• Constructed with high quality silicon steel laminations that provide 
optimum performance and reliability 

• Encapsulated coils (1Jptoand1nc1ud1ng 1ooovA) encased in a custom injection 
molded cover, protects coils and terminations from moisture, dirt and other 
industrial airborne contaminants, 

• Mounting Feet: made of heavy steel and welded or bolted to the core , these 
mounting feet provide superior strength in a compact design. 

• Termination: combination siot/Philips #6 screw, complete with SEMS washer 
(,:1J)l'1bl8 (Of 16 AV..-0 to 1• /W\IG sd'd O< 14A\/VG stranded wire) 

• Standard SEMS washers - supplied on all units up to and including 1500VA2 

• Standard secondary fuse k.its -ulilizing 13/32tt x 1 1/2" midget/type CC fuse clips 
('-"tlf>li'd will> nil otandard units up to ond Including 1 SOOVA) 

• Optional primary fuse klts available utilizing 13/32" x 1 1/2" midget/type CC fuse 
Clips (ll)loilat,lo on oil s(ondaid ur•l• up to ond lncufing 1500VA) 

• Optional finger safe terminal covers available on all units up to and including 
1500VA 

• UL Listed (approved for U.S. and Canada) 
• CE Mark standard on all molded units up to and' including 1500VA 

(exduding PH"'AJ & ?tt'"AR) 

• LIFETIME Warranty (Limited) 

• RoHS Compliant 

1 spftdol vclt.1t;t~ 300 V/\st2o~ :wi,iJati, vp:,n ~ 
' """1oding PH/OIJPQ PH1l'OOf'G. l'trl50fll.l, Pll10:01..tl.l 

34 
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FEATURES & BENEFITS CONTINUED 

Tcnninal 1:<>tmcction numbers molded into the 
terminal block and correspond to the naml·plnte 
and wiring diagrams which makes 
connecting the tu'S linpcrator 
quick nnd simple. 

Innovative tcrmiual block 
design. (pat :nl pending) 
provides for easy hook-up 
a11d installation of fiise clips. 

Optional removable finger sale 
terminal covers available on 
a.II uniL~ up to and including 
ISOOVA. 

Custom injection molded coil 
cover with it:\ unique ''fin shaped" 
design combines superior cooling 
prope1t ies with a clean, bold look. 

/HIPS - -. ' 
~ © Hammond Power Solutions Inc. 

35 

Standard secondary and optiona 1 
prima1y fuse kits utilizing 13/32" x: I l/2" 
midget/type CC fuse clips provide an 
economical solution to your fusing 
requi1emcnts (fuses uol available). 

Made of heavy stec.l and 
welded or bolted. to the 
core, these mounting feet 
provide superior stn.-ngth. 
in a compact design. 

WCH-576 
Draft A 

~ 
· ' 11-/JPSi 

Oatn $uhjcCI to chnngo without nolir.e. ~ 
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Fl(:}UR~ " 

Group C 
Primary Voltage: 
Secondary Voltage: 

240 x 480 II 230 x 460 
120 X 240 115 X 230 

220 x 440 
110 X 220 c@us (€ 

A_', 0.63/0.31 3.25 3.88 2.50' ·0;22.xQ« 4.37 

100 . PH100MQMJ A . 0.83/0.42 325 4 .19 3,63 2.63 ·o:22 X 0.44 4.44 · 5,63 

150 PH150MQMJ B 1.25/0.63 4.00 4,94 3.81 3.38 2 75 0.22X0.75 4.50 6.44 

250 PH250MQMJ B 2 .08/1.04 4.50 5 .44 3.61 3.75 3.13 0.22 X 0.7!, 4.50 6.94 

350 PH350MQMJ [l 2 .92/1.46 4.50 5.19 4.44 3.76 3.75 0.22x 0.75 4 .94 6.69 

500 PHSOOMQMJ 8 4. 17/2.08 4.75 5.94 4.31 4.06 3.81 0.31 X 0.94 4 .81 7A4 

750 PH750MQMJ B 6.2513.13 5.13 6 .69 4.31 4.38 4.31 0.31 x0.81 4 .81 8.19 

1000 PH1000MQMJ 8 8.3314.17 5.25 R.81 4.94 4.SO 4.44 0 .31 X 0.81 5.56 8.31 

1500 PH1500MQMJ B 12.5/825 5.25 8.19 4.94 4.50 6.06 0.38x 1.00 5.56 9.69 

2000 PH2000MQMJ C 16.7/8.33 6.38 7 .50 550 4.38/5.31 6.00 0 .31 X ·1.13 NIA NIA 

3000· PHJOOOMQMJ C 25.0/12.5 7.50 10.00 6.25 4.50/6.00 7.00 0.38 x 1.00 NIA NI/I 

5000 PH5000PIIQMJ C 41 .7120.8 9.00 11.00 7.63 5.2517.00 7.00 0.44 X 1.00 NIA NII\ 
Seconulry!UM pa, fuw ~p moonllr,g acrews INld prtm.y Mtd.socoocNr)' vult.Clge I~..,,.,, tul)Cllle<t &iAMAtd with tran•fonnu1 up (o 
.-nd lu~lvt.linu 1IOOVA. ~re, M o•oe M ror 'lt'kiog .che-mlUe driw.ing. Special vcneoee •I'd VA*" avl!li!.1bt• u~ r•qlJIJSl 
Unfffl ov.:, U'iiOOVAuwi UL•PIXO'te.d Md CSAcertffia~ Nl do not CllTY tt11 CEmR 
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FIGURE C 

50/60 Hertz 

3.54 

4.50 l-'FK1 

5.70 PFK2 

7.50 PFK2 

10.1 PFK3 

14.2 PFK3 

16.6 f"FK3 

2:1.6 PFK3 

32.0 PFK3 

45.4 NII\ 

78.7 NIA 

121 .2 NIA 
Nldi"1~ loln1;~ 

...,._,. Avatla. • wte.ti fACTOk.V INSTALLED "'1fn•ry ~ BK.onm.r, Fuu t<tt. up to 1SOOVA. 1h ordlrtrr1u1d th• 1u 1ffb: •-rt<- t,:, ftle aboYvpolrt nu,obu. Rt:fct'to ~e •O for dcl• 

.. PS 38 
...... 
HPS .......,,,,. © Hammond Power Solutions Inc. ...... 
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f:!l§lMPERAroR Series • Wjrjna Schematic Drawings continued 

Group C 

4 

1 

6 . 

'140V 
460V 
480V 

4 2 3 1 

(Y"),/YY • • .,,.x:. ... __ ·--'v--

4 3 2 6 .S I 

3 2 4 3 2 1 . 
llOV 

LV I 
220V 

115V 230V 
120V 240V 

nov I HV 
440V l 230V Wo~ 240V ' . . . 

7. 3 4 5 6 1 2 3 4 5 6 

6 
! 

t 3 4 
2 ·-x 
(YY'\,JY--YJ • ___,,. ·--... ..... 
5 4 J 1 7 2 

5 4 3 2 1 6 5 4 3 2 1 - - . ...... 
t 110V 

t 
220V 

115V 230V 
120V LV 240V 

e!:i***MQMJ ~i;:hem!!tic for ~o. 75 ~ad 1QQV8 Unit~ 
High Voltage (HV) Install Supplied Links Supply Unes Install Fuse 

(Primary Volts) Between Terminals Connect To Clips To 

240 230 220 1-2, 3-4 1, 4 Unfused 
480 460 440 2-3 1, 4 Unfused 
2-10 230 220 1-2, 3-4 6.7 1-5, 4-8 
480 460 440 2-3 6, 7 1-5, 4-8 

Low Voltage (LV) Install Supplied Links Load Lines Install Fuse 
{Secondary Volts) Between Terminals Connect To Clips To 

120 115 11 0 3-4, 1-2 1, 4 Unlused 
240 230 220 2-3 1, 4 Unfused 
120 115 110 3-4, 1-2 4,6 1-5 
240 230 220 2-3 4 , 6 1-5 

f:H""*MQMJ Sc!J§IIU.ltif- fl2t j~l,!VA to l~QQVA UP.it§ 

High Voltage (HV) Install Supplied Links Supply Lines Install Fuse 
(Primary Volts) Betwee-n Terminals Connect To Clips To 

240 230 220 2--3, 4-5 2,5 Unfused 
480 460 440 3--4 2,5 lJnfused 
240 230 220 2-3, 4-5 1,6 2-7, 5-8 
480 460 440 3-4 1, 6 2-7 , 5-8 

Low Voltage (LV) Install Supplied Links Lo.id Lines Install Fuse 
(Secondary Volts) Between Terminals Connect To Clips To 

120 115 110 4-5, 2-3 2,5 Unfused 
240 230 220 3-4 2,5 Unfused 
120 115 110 -1-5, 2-3 1, 5 2-7 
240 230 220 3-4 1, 5 2-7 

,l!J!ta,-._ 
54 HPS '-'" .. 

-.,;ij © Hammond P wer Solutions Inc. 
"' HPS 

Dai~ •ubJeci k> ch.:1nge wHhoo1 noUca. -....,.,,, 
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(Main] Screen 

The (Main] Screen is used to display the following: 

• The title (Phase II Testing - Bioremediation System) 

• Time and Date 

• Blower labels (B-A to B-D) and current Mode or Alarm Condition(s) 

• Pressures from pressure transducers (PS-1 A to PS-1 C) in inches water 
column 01'.JC) (the fourth blower would require a pressure transducer PS-1 D) 

• BRS CON EX Interior Temperature (degrees Fahrenheit [°F]) 

• List of other screens to toggle to from Main Screen (via touch "buttons») 

This screen is for display only. From this screen , the operator can toggle to the (Motor 

Control]. [Time Set] and [Pressure Temperature] screens. 
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Blower (Motor Control] Screen 

This screen is used to control all of the blower motors. Each motor (A through D) is 

controlled by a three-position touch button. Buttons are as follows: 

HAND- used for maintenance and for when the operator wants to override all control 

functions 

OFF-deactivates a motor. 

AUTO- used to control a motor with all of the control setpoint functions. These 

functions include : 

• CONEX temperature 

• Blower pressure 

• Motor controller trip 

From this screen the operator may only toggle to the [Main] Screen . 

WCH-576 
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WCH-576 
Draft A 

[Pressure Temperature] Setpoint Screen 

Thi s screen is used to change the High Pre ssure Setpoint and the High Temperature 

Setpo int. 

Thi s sere en is also used to change the length of the time de lay th at is a I lowed above the 

Pressure and Temperature Setpoint for each blower motor before an Alarm Condition . 

A finger-touch to the number[###] button will produ ce a pop-up numeric display that the 

operator can then use to enter the desired time delay , pressure or temperature . This 

action, followed by pressing the enter button [ENT] , V\lill change the controller and the 

screen will reflect the ch • sen inputs. 

From thi s screen the operator may only toggle to the [Main] Screen . 
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WCH-576 
Draft A 

[Time Set] Screen 

Th is screen is used to change the real-time clock displaye d on the [M ain] Screen . 

The labels Seconds, Minutes, Hours, Day, Month and Year are displayed Bel ow each 

label is a corresponding square button ([##]). 

In order to change the clock , the operator much finger-touch the square button 

associated with the correct label he/she would like to change Th is action 1/1/i th generate 

a pop-up numeric display 

From the numeric display, the operator enters the desired number followed by pressing 

the enter button [ENT]. This action changes the time display on the [M ain] Screen . 

From thi s screen the operator may only toggle to the [Main] Screen . 
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'-. 
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I r--: 
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~ 

24VDC 
-

DATE nev Manford Ground Remediation Systc:tn 

6 6/16/2012 

L. _,••).. __,____,._,,___----'-___,,_· , Dale: 6/1612012 0.-awir,g ·# 1103 

fU~TA""'-"""1...,_,.tc DESCRIPTION f------ -+--- --l 
PLC lnpuL, Main Module Inputs Drown By: TWO Sheol #3 
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4
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!--- --+--+----------------- ~ -~ 

DAT!: REV 

6/16/2012 1 

1-----+--+--------------------1 D~ttt: 6116/2012 Drawing# 11o-! 
DE.SCRIPTION 

Micrnlo ix 1100 Ba.se Module Out 
Drawn By: TWO SHtol.i 114 
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WCH-576 
Draft A 

24VOC+ 2~V[)C . 

j 

" I 

1 AmpF'oth!: 

To Sensaphono Chanel O 

~-20m0 

42 ------' 
4•20ma 43 ----------------<i 

1762-IF4 

Analog Input 

l'\ 11 1-f, 
....., rnow@r2 Pres,ure f-...,,,,,-1 ..;'--------------__.:._--+-----f:7\ 

j 4-20 MA \.L 4-20m3 (). J 

44 - --------' 
To Scn:mphone Chanel 1 

45----------------~l 
-1·20mu 

0 lin~ 
Blower 3 Pl"O$~re ,____.--'-----------------1----- -"-) 

4•20 MA ! ; 4-20ma. I In 2· 
\.L .• 

46------' 
4•2llmn •H----------------0 

~ ·····-· mower 4 Pt'e$SUre 
~ ·· 4·20MA 

f\·'l---------------'---4------fl hL3• 

. \ i l I in 3-;·, 
To Sensapt,onc Chanel 3 

4489 ---\J.-'.._., ___________ +_2_0,_"_· _ ----
4-20mn _ 

J 

81ower#1 
Pmssuro 

0-5 psi 

Olowr.rlt-'2 
Pretsure 

().5 psi 

Blower#3 
Prf'."..s..'U.lm 
0-5 psi 

Btower#-4 
Pressure 
0-5 psi 

DATE REV ___ 1_1a_,._ro_1d_ G_ro_u_nd_~_.,_n_,e_d_la_llo_11_s..:.;y_;.1_em __ 

6/16/2012 1 amec--1 
•--'••• .. ·ool••~.l•c,••----

i~ .> 

" 4 < -~ 1!-~ 

EJ.Ee11UCAl C(L.VntliCTMS, U.C DESCRIPTION 

nato; fi/16/2012 Omwlng # 1105 

Four Chanel Anelo Con uratton Orawn fly: 1W1J SHEET#5 

O&M Plan, Phase II Testing - Bioremediation Design for Deep Zone Petroleum Contamination (UPR~100-N-17) at 
the 100-N Area 
January 2014 C-15 



0 

0 

<) 

0 

J 
,·1 . ', 

,: ~--~1;:K:~;;;;;,T~t~ 

lnput1 0 
input 2 ~ 
/nput3 Q 
lnpuf 4 0 
lnput5 
l11put6 () 
Input 7 
lnpuCB 

Syst.,mOn 0 
Powt>r Alann @ 

Phone C> 
8attcry0K Q 

Output 

SENSAPHONE 2000 

D:>t c: REV Hanford Ground Remediaiion System 
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!!JCWU-11'.l.Pl'ClwtO 

'!;"kiwuM.\f.~t-1!~<:t 

~U,,...PM,,,,.,. 

Bluwot~1 ~ rtwJ 

UIOV.'M W'2 (M(toad 

lUOWt.!r #3 ~otiri 

SY'(':113mT~rtifl(,":.t11.ite 

WCH-576 
Draft A 

,__ ___ ._ _ _,_ ________________ --, Dale:6/1612012 I Dniwlno lt 11 06 
Description: 
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P,iiranrftti~o 

•••• •• ¥,-....... - ....... , •--••• -•H~•••••• 

WCH-576 
Draft A 

O&M Plan, Phase II Testing - Bioremediation Design for Deep Zone Petroleum Contamination (UPR-100-N-17) at 
the 100-N Area 
January 2014 C-17 



'rocessor Type : Bul . 1763 

•r ~ssor Name: UN'rl 'l'LED 

AMEC HANFORD .LOON 

~rocessor lnforma tion 

MicroLogix 1100 Serles B 

~olal Memory U:.;cd : 393 Insti:uction Words Used - l t9 Data •rable 1· ords Used 

'ot al M'emory Le f t: 6~63 lnstru .. ti.on Words 'Lett 

•rogram Files: 5 

>ala Files: 9 

•rogram ID: e84e 

WCH-576 
Draft A 

age l Sa turda y , December 22 , 2012 - 12 : 58 :02 
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I\M~:C HANf'ORD 00 

Cha nn e l Con(lgu atlon 

:HANNEL 0 (SYSTEM) - D.c.i.ver : on E'ull Duplex 
CHJ\NNF.L 0 (SYSTEM} Dri ver: DFl Full Duplex Edit Resource/• •mer 'l'imeout: 60 
CHANNEL 0 (SYS'l'F.M) - Dri ver: o.n n11l Dupl e x Passthru .l.,i.nk 1.0: 1 

' 'l.ANNF.l, () (SYS'f'J::M) - Dri ver : on F'ull Dupl e x w. l. te Pr otected : No 
l.ANNEL 0 (SYS'l'...:M) - O.river: on Full Duplex Comms Setvicing Se l ection: Yes 

CHANN EL 0 (SYSTEM) - Drlver: DE' l Full Duplex Message Servicing Select'on: 
CHANNEL 0 (SYSTEM} - Dri ver : 
CHANNEL 0 (SYSTF.M ) .. Driv •'r: 

Sou r ce ID: 1 (decimal} 
Baud : 192 00 
l?ari t:y: NONE 

DFl 
Dfl 

Control Li ne : No Handshaking 
Error Detection: CRC 
Embedded Responses: Aut.o Detect 
Duplica t e Packet Detect : Yes 
AC!< Ti maoul; (x20 ms ) : 50 
NAK Retries: 3 
E:NQ Retries : 3 

Full 
Full 

:MANN'£L l (SYS'n:M) - Driver: ~;thernet 

Duplex 1st '/\WA Append Cha.cactor : 
Duplex 2nd AWA Append Charach:r: : 

CflANN EL 1 (S YSTP.M) - Drive.i:: Et herne t Edit Resource/Owner Timeou t:: 60 
CHANNEi., l. (S YS'!: :M} - Orivai: : 1':thernet Pa1;mthru Link 10 : 1 
C HANNEL 1 (SYfJ'l'f:M} ·- Driver : Ethe rne t ~lrll <c! Pi:ot.ect.iod: No 
CHANNCJ, l ( SY!3'1'':M} - Driver : Ethe.rn . t Cotnms Se.r.vi.ci.ng Selectl.on: Yes 
CHANNEL 1 (SYSTEM} - Driver: Ethe r net Message Servi ci ng Selection: Yes 

Hardware Address : 00 : 00 : 00 : 00 :00 : 00 
I P J\ddr1>.ss: l. 92 • .1.68 . 1.10 
Subnet Mask: 25 . 255.255,0 
Ga t e wa y Address: 0.0 , 0 .0 
M.sg Connection 'J' iroeout (x lmS) : 15000 

1g Reply Timeo ut (x mS) : 3000 
.,acti.vi ty Timeout {x Min) : 30 

Bootp Enab l e: No 
Ohcp Enable o 
S!)lMP Enable: !'lo 
HTTP E:nable: Yes 
Auto Nego i ate ~nable: Yes 
Port Speed Enable: l0/1 00 Kbps Eu Ll nupl ·•x/llalf Duple:< 
Cont.act: 
Location : 

··--·--- -·---------- -

\d 
\a 

Yes 

WCH-576 
Draft A 

a rye 1 S11tu r day, Decell'.be r 2? , 201?. - 12:58:02 
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0000 

0001 

OOO'l 

·age 1 

AMEC Ill\ FORD 100N 

WCH-576 
Draft A 

tAD 2 - SUBROUTINE --- Tolal Rungs in r · 1e • 3 

Main Ladder. 
J R 

.lump To S11br1>mir.e 
SBR File 1'umbcr 

Anal"fl Scaling. 

- ~-----

-r- J 'R . --·-;i 
-- Jump To Subroutine 

SDR Filc :Kmnhcr IJ:4 
--~·- --

--- ---(END )········ 

Sa t urday, December 22 , 20 12 - 12 : 58 : 03 
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0000 
( 

0001 

0003 

'age 1 

Mme H/\NFORll 100N 

Ll\0 3 - MAIN - -- Total Rungs i o File - 1"7 

System Sra11. Blower ill Off. 
83:0 N7:20 

ot&~~-. -------~-~7 
~:--'---'----E--<C. --<~ 

Blower Ill Motor mower Hl Hi;;h Sy~1cm High 

WCH-576 
Draft A 

System Stur1. 
03:0 - ·--<:~~ 

0 

Overload Status. Blower/II Auto. Prt._"1,'illTC. Tcmpcrnture. Blower 1 Cuscnd~. :,~;t:-" :~:;~~- --·o•c~ ... ~~==~~n ... -·..,.·--%t,,-, r --- IE 
.,;...,, ., ... -SJ,,[; -------=;J.--E-

o I 

Blower Ill Motor 
Overload Si.utus. 

J;O 
.. , ,, 

I 
13ul.J763 

System Start. Blower #2 !land. 
133:0 '7:21 

<W~·:<·. ~-'"?:J 
Bloweri/2 Motor Blower 112 High 
Overload Status. Blower 112 Auto. Pressure. 

1:0 N7:2J Il3:l2 
---'".:.>:•,,2J ,!:· ·."'-i·:··: --..;;·7-,...··1 ""f;-: .--.. ·-----~··~:.·~ .. :.~--·---Jf:---"'i'· 

2 . I . 0 

Bul.176'.l 

Rlowcr 112 Hund. 
N7:21 

'--'-'-"-'-·:'l,, f: , . --
0 . 

Alower #2 Auto. 
N7:21 
},f . ·-·-··-

I 

Syslmn High 
Tcmpcro.turc. 

83:3 
~.~• v~:j,t~~Z.-~ H 

0 

[ ow_: #1 Conlactor. 
0 :0 . ~: >--·,. -

() 

Bul..1763 

HM I Blower JI I 
Overlo.ul. 

fl l :10 
·(L)---· 

0 

mowe1· 2 Cascade. 
T4:9 

~-'-~":cj -~'., 
DN 

-<:·· 
lll()w<:r #?. ontdclor. 

0:0 
)·', ,.,, 
l 

Bul.1763 

Saturday , ncc cmbcr 2?. , 2 0 12 - 12: 56 : 03 
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0005 

0006 

0007 

AMi,: C HANFORD 10 0N 

LftO 3 - MAIN - - - Total Rungs i n Fi l o • 11 

:mower 112 Motnt· 
Overload latus. 

1:0 1------1: E- ----,. 
JM.1763 

System Stan. Olower li3 Off. 
B3:0 N7:22 

~ --·] /=" ---j; f-~~- __ J 
·--< --< --<I';- ~ ~ 

Blower/13 Molor Dlowcr#J Uigh y tem High 
Ovcrlond S1a11i:;. Blower li3 Auto. l'ru-,,'Ure. Tcml)\lrature. 

1:0 ):17~ 83: 13 133·3 

I
-::_l G) ,.c..-,.,.... - j11--j --'----!];...-,. --,.--.oec•-~·.- ... · . 

Blower #3 Off. Blower fl.3 Auto. 
N7:22 N?:22 

-- J,,-E----,····, .. J.✓F--,- ...• ; ----·--·-· 
0 I 

81ower #-3 Motor 
Overload talus. 

1:0 
J r 

3 
Dul.l76J 

f\lowcr 1/4 AJ1to. 
N7:23 

Blowcri/1Mntor 
Ove.-lood Status. 

1:0 . 
'-,--.,,..---=~E-'-'-'"'--·· E--

4 
Bul.1763 

Dlowe1· #4 OIT. 
N7:23 
, [ 

0 

1 

Rlowcr 114 Auto. 
N7:23 

,.;;;.;-'i :J.-1~~--~ 
I 

Ulower /14 l-Jigh Sy~iem lligb 
Pressure. Tempr.rnlure. 

BJ :14 D3:3 

.. J~t-= -~~. :J 

-----~------------- ~-~---- -----

WCH-576 
Draft A 

I-I.Ml l:llower /12 
Thermal. 

l33 :10 
( L.l----1 

I 

DJowcr 3 Cascade. 
1'4:1.0 

. ··s':I F,,-""","''t,•,,.--·r 
DN 

, 

t 
Blower 113 Con1a1,io1·. 

0 :0 
•..:;~· .. :· ~ )~--?::.. 

2 
J)tJl.1763 

I JMI Blow1,r 113 
Thermal. 

Dl:JO 
--··--( L ' >----< 

2 

lJ lower 4 Cascude. 
T4:11 

DN 

Rlnwcr 1/4 f'..ontactor. 

'?:~ 
'-------{ )------! 

3 
Bul.1763 

•a ge 2 Satu r day , December 22 , 2012 - 12:59:03 
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000? 

Dlowcr #4 Motor 
Overload Status. 

J;O 
J F---- -

4 
llul.l 763 

Syst1.--m Reset. 
!;0 

!------ -{..., f=•••• ••••••••••• • - •-H- -·---09 
.flu! 1763 

AMF.C HANFQRi) lOON 

LAD 3 - MA J N -- - To t al Rung s i n ~ile • 17 

WCH-576 
Draft A 

IIMI Blower #4 
'Thermal. 

B3:l0 
( 1.) 

3 

HMl Blower il l 
Overload. 

f\3: 1.0 
---------,----<.~U>----.---; 

0 

HMI Bi()wer #2 
Thermal 

B3:10 
-- (u) --

.1 

HMJ Blower #3 
The:nnal. 

H3:IO 
~ ---( ~J) ---

2 

HM! Blower 114 
n u:nnal. 

.133:lO 
~---, 'i.J>--- -... 

" 3· 

--------------------- -- ·--•-HM'"'~•_, -

'age 3 s ~turday, o~~emher 22 , 201 2 - 12 : 58:03 

O&M Plan, Phase II Testing- Bioremediation Design for Deep Zone Petroleum Contamination (UPR-100-N-17) at 
the 100-N Area 
January 2014 C-23 



Blower#! Motor 
Ovcl'lood S!atus. 

l:O 

/\MEC RANFORD 100N 

LAD 3 - MAIN --- Total Rung s .to f'i le ~ l 7 

WCH-576 
Draft A 

5'ystcm In Alann. 
D3:I 

-~-----<7 r::. ·---· . ··-----.. , l... ----------i.'J,'l----1 

0011 

>age 4 

I 
Bul.1763 

Hlower 112 Motor 
Overload Stlllus. 

-1,oF------i 
-' 2 

lluJ.1763 

Blower #3 Motor 
Overloud Stalus. 

~:o __ 
1-----... J p ---1 

Bul.1763 

Blo:>w<:r 114 Motor 
Overload Status. 

1:0 
1----1' E-- -

-' 4 

Uul.1763 

Blower #! High 
Pressure. 

B3:tl ---1:~ F 
0 

BloW\-T l/2 High 
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1-----!J OE-· --

Blower 1/3 High 
Pressure. 
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------3 1-··---, 

0 
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Pressw·e. 

~:14 
~----<, [ .. 

0 
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······ G:~:.~ J 
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133:3 
F--- ..... 

0-

Alarm Recycle Timer 
112. 

T4:l 
. ' .... 3 [v.. ······· ·-····· ------

Tr 

0 

A 1mm Panel Ught. 
0:0 
()-

5 
Bul.1763 

Saturday, December 22 , 2012 - 12:58:03 
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0012 

0013 

0014 
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00l6 

Sy•tem [n Alarm. 
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B3:3 

'----I E-
0 

System Reset 
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---:i E-
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lluU761 
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T4:l 
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,,-·:.- J-t: ........ : --
DN 
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DN 

----------------
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•-·•------------
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WCH-576 
Draft A 

--- --· --· -
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1 
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nJ :I ____ _,_:u 

0 

A lnno Recycle Tim~-r 
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···-TON ----~ 

·--------1 TimerOnDclay •· ~EN)-: 
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Accum 

Alarm Recycle Timer 
#2 

• ~:~~ On Delay 

Time Base 
Preset 
Accum 

25< 
25< 

T4: l 
0.01 '.DN) 

25< 
J< I 

--TO. · 

---- --~ 

--------(RND )-

----------------
Saturday , Decembe r 22 , 20 12 - 1 2: 58:03 
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WCH-576 
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Scaling,. 

····GBQ ····· 

·---· ···-----------

--- ··-· ------··--·-- _____ ,, ••.. .. .. -----

Grtr Than or Eql (A.><=B) 
8ourcc A N7:0 

O< 
Source 0 N7:S 

B.lt1wer 111 HipJi 
Pressure HM! Timer. 

T4:2 
-3 

ON 

lllowcr I/ I Pre.%1u-e 
Sculing;. 

1rcc /\ N7:0 

50< 

--··~ss ~:. n (A<D) . .. 

O< 
urcc 13 N7:5 

50< 

----------· - ·-··-
l3lower ff l Pressul'e 
Scaling. 

··- • SCP • 
Scale w/Parametcrs 
Input [:1.0 

Input Mhi 

lnputMm<. 

'caled Mi.rL 

Scaled Max. 

Output 

6037< 
6000 
6000< 

32000 
32000< 

0 
()•( 

136 
l 6< 

N7:O 
()<. 

Blower #1 Cow11.t.-r 
HML 
--MOV ·······-·· · -

Move 
Source N7:l.l 

J< 
Dc~t C5:0.l'RE 

l< 

Blower il l High 
Pressure Sc!t>OiJJt 
Bxcccde(J. 

133~4 --------- ,_ __ ___, 

B.lowcr ii I Count.:i· 
HMt 

'o 

C5:0 
J< ( ON) 
O< 

Fl lower #1 C'oo11tcr 
HM!. 

C5:0 
-------~ R~ .J---4 

Saturday, December 22 , 2017. - 12:58:04 
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0006 

0007 

0008 

0009 

0010 

'age 2 

l31owcr 111 lligh 
Pressure Selpoint 
P.xccodcd. 

i\MEC HANFOR D l00N 

LAD 4 - I\N At.OG 

l31owcrlll Counter 
HMI. 

Total Rungs in Fi le • 43 

Blow.ir#•I High 

WCH-576 
Draft A 

B3:4 
1----1-· [ 

-'o 
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---..,,..:y& "'",.,... --------
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- TON -----, 
1in1ur On Delay 
Timer T4:2 

J.O 
60< 

O< 

·(E'N)- -

:oN)-

-

tllowcr Ill Counter 
HM!. Blower Ill Autu. 

--1\i-0---•'"; -· .w:!?=-· :: .... :··· __ ,, _______ _ 
DN 1 

Blower #2 Pressure 
Scaling. 
--GeQ -·· 

---· ----------

'11me&se 
Preset 
Accum 

n.lowedll High 
Prcs.~urt. 

B}:ll 
-------r,L ,-----1 

Blov,-cr 112 PJ'\.-ss-ure 
Scaling . 

................ sCJ> --

0 

Scale w/Pammcu:rs 
Iopul 1:1.l 

Input Min. 

Input Mnx. 

S aledMin. 

Scaled Max. 

Output 

6628< 
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6600< 
32000 
32000< 

0 
O< 
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N7:I 
O< 
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HML 

I
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urcc 

-~~~-
·····• ~7.:·lt .. I< 
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I< 

Blower 112 High 
Pres~ure Setpoint 
Execcd~.d. 

B_3:4 
- GJir Than or flql (A.'>• B) ' , 

Source A N7: I I 
O< 

Sow-ce J3 N7:6 
50< 

Dl,,wci· 1121 ligh Dluw~r 112 Counter 
Prcs.~w-c JTMI Timer. HML 

. r=r------------------· .... ·-··----1 ~o,:~ ~-;(cu". ·-
ON Counter • : I 

Prcsel I< DN)-
Accuui 0< 

Saturday , Doccmbor 22 , 2012 - 12:58:01 
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(Y 

0012 

00lJ 

0014 

0015 

0016 

•aqe 3 

i\MEC HI\NFORD l00N 

WCH-576 
Draft A 

LAD 4 - ANALOY --- Total Rungs in Flle 43 
--- -- - ------------

mower /12 Pressure 

Scaling._1,F~'> J 
Less 'Thon (A<fl) 
Source A N7:I 

O< 
Sc,ut'Ce l) N7:6 

50< 
----

Blower /f2 High 
l'n.."\Sll l'C Sclpoint 
fo:cceded. 

Blower 112 Counter 
Hl\-fl. 

133:4 CS:I 
......... --3 E---· -v: .. -•. --. ;-} 1:"--.;;--'f'~.:.-----

1 cu 

Blower /f2 Counter 
HM!. Blower 112 Auto. 

C5;1 N7:21 

l---- -'-'-'• :] l~--=,c--'-,-------

nN 

Olower 113 Pressure 
Scaling. 

J 

GEQ -- ~ 0t1r Than or P,ql (A>-- B) 
Source /\ N7:2 

O< 
Source B N7:7 

50< 

l3 lower f/2 Count.er 
J I.Ml. 

CS:! 
- ( RES ) - --

l31owcr 112 High 
Pressure I IMI 'lime,. 

---- TON -- · } Timer On Delay - ( EN' 
Timer T4:3 
Time Base 1.0 _DN)-
Presel 60<: 
Accum O< 

Blower #2 High 
1•res.~1re. 

83:1.2 - •· ___________ ,--·'t.) -
0 

Dlower #'.I Pressure 
Scaling. 

--·-·SCI.' 
SC11l11- w/l'aramctcrn 
Tnput t :1.2 

Input Min. 

fopt1l M01<. 

Scaled Min. 

ScnJcdMax. 

Output 

6638< 
6600 
6600< 

32000 
32000< 

0 
O< 

136 
136 ' 

N7:2 
0< 

l31ower 113 Counter 
J:UvU. 

·-------MOY ·------
Mov• 
Source 

Dest 

N7: 13 
I< 

C5:2.PRE 
1< 

Dlower #3 I ligh 
Pressure Scljloint 
focwled. 

[!3:4 _____ .., ,,__ __ _, 

2 

------------------ .. ---- - -- --- - --
Saturday , December 22 , 2 0J2 - 12:58 : 0 4 
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0018 

0019 

i 
I}, 

0021 

0022 

•aoe 4 

IU1,EC lll\NFORD l00N 

WCH-576 
Draft A 

LltD <l - ANALOG --- Total Rungs in F.J.le 43 

Blower /13 High 
Pre-•;sure HM! Timer. 

'1'4:4 

Blower #:J Counter 
HM!. 

--- ·-3 1-:--
DN 

----------.-,.y·y.,..,,,·~-.,------- Count Up ( ctf) ··· -
CTlJ ....... JF 

Blc,wer 113 Pressure 
Scaling. 

Source A N7:2 
.................... ~-- Lc.-;"S~~-n(A-<'B) 

O< 
Source B N7::7 

50< 

Blower #1 High 
P,·.:_-.~ure Setpoint Blower #3 Counter 
l'.xcec(lcd. HM!. 

113:4 C5:2 
>----<· E-•"" ,, , ·: ·:,.~::·::HJ,f:•··:·.c.:.:•, .. """' ----

2 cu 

Blower #3 Counter 
HML 

c.~~ ...... ,, __ J E---· 
ON 

.Blower 113 Aut• 
1'.'7:2'2 

...... J1F -

Co1intcr CS:2 
Preset I< DN)-
Awum O< , 

"'""""""""""' •~••··••···• .. ••···~--~.~.••••··• -H '•••-w. 

Ulower 113 Counter 
HML 

C5:2 
--------<.:,RHS ;---, 

Blower 113 lligh 
Pressure . 

ll3:l3 
------<,:1.>--·-·-· 

0 

Blower #4 Pressure 
Scaling. 

SCT' 
Scale w/J'arronctcrs 
!npu.t I:1.3 

4< 
Input Mil\. 5500 

5500< 
foputMax. 32000 

32000< 
Sc,d.edMin. 0 

O< 
ScalcdMnx. 136 

l¼< 
Output N7:3 

-28< 

Blower #4 Countey 
HMI. 

, .. -, -MOV ----
Move 
Source 

Desi 

N7:!4 
l< 

CS:3.PRE 
l< 

Saturday, December 22 , 201 2 - 12:50:01 
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AMEC HIINFORD 1.00J'l 

WCH-576 
Draft A 

LAD 4 - ANALOG --- To t al Rungs in File = 43 

0024 

0025 

0026 

>aqe s 

-----·· ---- ---

Blower #4 Pres-sure 
Scaling. 

I . - Of:Q ----
Grlr 'Jhm or faJI (A;>···H) 
Source A N7:3 

-2ll< 
Source 13 N7:S 

High 
Tcmpentture HM! 
'riu:ie.r. 

T4:5 

50< 

F-····---
·nr-.r 

Blower i/4 Pressw·e 
Scaling. 

-- L~l;~IO (~:;) ··· . . J 
Source A N7:J 

-28< 
Source B N7:8 

.50< 

Blower #4 High 
Pressure Set point Blower /14 C<Junter 
Ilxcccdcd. TTMT. 

B3:4 C5:3 
---· E-- ·--~✓£-,-- ~-~---

3 CU 

Blowe,· /14 Counler 
HMJ. mower 114 Auto. 

C5:3 
- - ·· r:-

DN 

N7:23 
-----!_ [ 

I 

---------- - -- -
Blower #4 lligh 
Pressµre Setpoint 
J!.xccedcd. 

.83:4 · 
. ' --------,..,_ ) 

Bk,wer 114 CQ11ntcr 
l!MI. 

3 

·C'l3'\J ··· .Count Up ( CU)--·-- ·· 
Counter C5:3 
Preset J < :oN) 
Accurn O< 

Blower 114. Coun~,· 
llMl . 

C5::I 
---- -(R:;s )---

l3Jower /14 Hieh 
l'ressun: HMl Timer. 

l
·- - TON 
T. hner On Delay 
'l'imer 
Time Hase 
Preset 
Accurn 

T4:S 
1.0 
60< 

O< 

81ower 1/4 Hlgh 
P1scssur1:. 

83:14 
----<.'L )-· . 

0 

Satu.day , December 22 , 20 1 2 - 12 : 58 : 0 4 
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AMEC HA Nr'ORD 100N 

WCH-576 
Draft A 

LAD 4 - ANALOG --- Tot a l Rung s in Fi le • 43 

0029 

0030 

003 1 

•age 6. 

System Reset. 
!;0 

E--- ----
9 

BuU763 

System Ti~nperature. 
iEQ ·

(lrtr Tha n or 6ql (A>=B) 
Sourct! A N7:4 

35< 
Source fl N7:9 

20< 

- --- -··-------
mower/I I High 
Pn:ssure. 

ll3 :II 
---~----(u)---

o 

mow,1r t/2 I ligh 
Prcs~1u:e. 

83:12 
f-----<,_ J }-----1 

0 

Blower 11-3 High 
Prc.4sure. 

83; !3 
•.--, ( LI) ··- .. 

0 

Blower 114 High 
Pressure. 

8'.1:14 
'-------('U) ----

0 

System Temperature. 
~ scr 

----;1 Scale w/Parameters 
Input 1:0.4 

438< 
lnput lvtin. 0 

O< 
Input M!lX. IOSO 

1050< 
Scaled Min. -40 

-40< 
Scaled Max. 140 

MO< 
Output N7:4 

35< 

T tJnperntm-e O mnf~, ·-
· MOV -----, 

Move 
Source N7: 15 

I< 
l)ei;t CS:4.PRE 

I.< 

High 
Tcmpcnitw·c Sctpoint 
Exceeded. 

B3:4 
. ,,-::, •:•• ·,_, :;( )+,s•.•. 

4 

Saturd ay , December 22, 201 2 - l2 : 58 : 0 4 
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OI,_ -

0033 

0034 

0035 

0036 

0037 

0038 

'aq e 7 

AMEC HANFORD 1 00N 

WCH-576 
Draft A 

LALl 4 - ANALOG --- Tot al Ru ng~ in Fi l e 13 

Uigh 
Temp,,ralurc Selpoint 
f,xccedcd. 

03:4 
."1':.'i',,·,~ 10·.:--·;-.-•·:·'--· ----

4 

High 
Tempcn>turc RMI 
Timer. 

T4:6 

Temp<,rature Shul 
Down. 

uner 
TimeBIISC 
Preset 
Aceum 

T4:12 
l.0 =(D ),.,._ 
60< 
29< I !,.!m!~~ Delny 

--------~ 

'J'e111pei1.1ture Counter. 
r· CTIJ . 

1----·j ..... ---- --- -~·--¥---------- ------ ........ , Co. · uni Up 
Couriter 
Preset 

··(CU) · 
flN 

System T~1nperall1re. 

-- ·;:e: ~~ui(M.l) -~ ---
Source A N7·4 

35< 
Source n N7:9 

20< __ , - -

Sys'-'"" High 
Tcmpernturc. TcmperJ.ture Counter. 

l:D:3 C :4 
... 1-[ --· .. , .~-.;,,. .,r., ...•• ~. : .. ~. ~--

0 Ctf 

Temperature Sb.ul 
Down. 

T4:J2 
_,;.;,;'j P.--===:, 

.. DN.-

Tcmpcratu.rc Counter. 
C5:4 

",,.,~.:., ,_';.?'~ 'i..g .-..,.,,... -,.,,,-,--,-- - ----
DN 

System High 
Tcm porature. 

B :3 
. ~ : 

0 

AC(,'11111 

CS:4 
I<· / DN)'-c-
0< 

Tc111pcrnlu1-c CouJJlcr. 
C5:4 

-------(RES:'>-----< 

High 
Temperature HMI 
Timer. 

Timer 
Time Ba.~e 
\'reset 
Accum 

T4:6 
1.0 
60< 
O< 

--,~;-;,.~:/~Delay 

------~ 

System High 
Temperature. 

83:3 
. ( L) ·-

0 

System Uigll 
Temperature. 

Il3:3 
-----u)-

o 

Dlower l Cascade. 
-:roN Timer On [)clay 

Timer 
Time Dase 
l'resel 
i\.ccmn 

Sa tur da y , De c ombc , 22 , 2012 - 12: 5 8 : 04 
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0039 

0040 

()()4 1 

0()'12 

AMEC HANFORD l00N 

WCH-576 
Draft A 

Ll\[) 4 - ANAJ ,OG - - - 'r o t:al Rungs l .n F i l e • 43 

Blower J ascade. 
T4:8 

i--~.:I L· -·
oN 

Blowe.- 2 Cascade. 
T4:9 

~· :~;..;,~'!""!:'~ ..;.--y,t ----'--

DN 

fl lower 3 Cascade. 
T4:IO 
.,,.q G--'·"·--~ 

i)]'i 

-----••M _ __ - ---
Blower 2 c~scatlc. 

TON ----
Timer On IJeluy 
Timt~ T4:9 
Time Base 
Preset 

LO ,.,(nN: 
10< 

Accum 

Blower J Cascade. 
. .. ... ·-TON · -

- Timer On Delay 
Tiroer 
Tim ' Buse 
Preset 
i\ccuin 

Blower 4 Casr~1de. 

IO< 

T4:l0 
1.0 
IO< 
IO< 

TON - ·· --------J Timer On Delay ""''(liN?--· 
Timer T4: l l 
Time Base 1.0 · -(DN' 
l'r-t IO< 
Accum tO< 

- -----•·-·• --

. ( END) -

S3turda y, December 22 , 2012 - 12:58:0 1 
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Data 

>ffset 15 1 4 13 12 ll 10 9 8 7 6 

>i 0 0 0 0 0 0 0 0 0 0 
): -~ 0 0 0 0 0 0 0 0 0 0 
! : 0. 2 0 0 0 0 0 0 0 0 0 0 
): 0 . 3 0 0 0 0 0 0 0 0 0 0 

----·-·. 
?aoc l (Radi l\ Bi nacvl 

l\MEC HA NE'ORO 100N 

File 00 (bin) 

!l 4 2 1 0 

0 0 0 l l l 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

OOTPU'C 

nul.1763 MicroLogix 1100 
Bul.1 763 M.i.cror..ogi.x 1100 
Bul.1763 Micror,ogix 1100 
Bul..1763 Mi c:ro l,ogi x llOO 

WCH-576 
Draft A 

s ries I) 

Ser..i.'-1t., B 
Seri.es B 
Seri.es R 

s~turda v , December 22 , 2012 - 12 : 58:05 
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Data 

it :fset 15 14 13 12 11 10 9 0 7 6 

:i 0 0 0 0 0 0 0 0 1 
0 0 0 0 0 0 0 0 0 0 

: : 0 . 2 0 0 0 0 0 0 0 0 0 0 
: :0. 3 0 0 0 0 0 0 0 0 0 () 

: : 0 . 4 0 0 0 0 0 0 0 1 l 0 
. :0. 5 0 0 0 0 0 0 0 0 0 0 
. :1. 0 0 0 0 1 0 1 1 1 l 0 
: ,1..1. 0 0 0 l l 0 0 1 1 l 
:l . 2 0 0 0 1 1 0 0 1 1 1 
: l. 3 0 0 0 0 0 0 0 0 0 0 
; 1. 4 0 0 0 0 0 0 (l 0 0 0 
:1. 5 1 0 0 0 0 0 l 0 0 0 
: 1. 6 1 0 0 1 0 l 1 1 () 0 

(Radix Binar.vl 

AMEC l:IANFORD l.OON 

!i'i.le n (bin) 

5 4 3 2 l 0 

l 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
1 1 0 1 J 0 
0 0 0 l 0 1 
0 l 0 l 0 l 
l 0 0 1. 0 0 
1 0 1 l l 0 
0 0 0 l 0 0 
0 0 l 0 0 l 
0 0 0 0 () 0 
l 1 1 l l (l 

IN P U'l' 

8ul.1763 
Bul.1163 
Bu l..1763 
Bul . 1763 
Bul . 1763 
8ul. 1763 
1762-IF4 -
1762- 1F4 -
1762-H'4 -
1762- U-4 
1762-!F~ -
1.762- IF4 -
1"/ 62 -H'4. -

WCH-576 
Draft A 

MicroLogix lJOO Ser i es l3 
M.l.croLogi x l 100 Sori es a 
Micror,ogi K 11.00 Ser.if~$ fl 
MjcroLogix 1100 Seri.en B 
MicroLogix 1100 Sedes B- Ana l 
Mic r oLogix 1.100 Set·i ee; n-Anal 

Analog 4 Chan. I nput 
Ana log 1 Chan . .I nput 
Analog 4 Ch.an. Inpu t 
Analog 4 Chan . Input 
Analog 4 Chan . Input 
Analog 4 Chan. I nput 
Ana l og 4 Chan. Input 

Sa turday, Decembe r 22 , 20 12 - 12 : 58 : 0t 
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lai.n 

AM~C HANFORD 100N 

Data File S2 (hex) 

·r.occssor Mode ::; : l/ 0 - $ :1/ 4 ° Remote Run 
•n ·•wer u·o Go To Run {Mooe l3ehavi.o.r) S: J /l2 ~ 0 
·l !?ass-S:1/15 • No 
'reo Running Cl ock S :4 • OOO l -1110·-1011-0ltO 

>roe 

STATUS 

>S Catalog Humber S : !>7 • 11.00 
i -s s,!rjo.s 3 : 58 m e 

tS l~~RS S:59 = 

User ?r0<Jraon Type S: 6.3 • 8108h 
Cornpi.ler Revia.ion Number S : 64 -

·i:ocessor Catalog N~r S : 60 -
·roCO$SOr Serie~ S:6) • A 
·rocrnmor rnN S: 62 --

:can Timas 

taxirnuo (xto ms) 3 : 22 ~ 53 
•at.chciog (xlO ms ) S : 3 (high byto ) - 10 
~et 100 uSec SrA~n Ti me S:35 w 30 
:can •rogg lo Bi.t s : 33/9 = O 

lath 

lath Overflow s.-.lect d S : 2 / U . - 0 
~,erf ow 'r ap S : 5/0 ~ O 
:arry S:0/0 ~ 0 
1vcrflow 3: 0/1 = 0 
• r o elt S: 0/2 - 0 
:i.gn B:i.t S: 0 /3 • 0 

:han 0 

•1:ocessor t1ode S: 1/0- S: J./4 ~ Remote Run. 
le .. l\ddx:e:rn $ : 1!> (low byte) 0 
~t Rate S; 15 {hi gh byte) ~! 
:h a nnel Mode S : 33/3 ~ 0 
:O:m.'llS Active S:33/1 - 0 
'.ncom.ing Cmd Pending ·s: 33/0 - O 
tsg Rep ly l?cncii.ng s : 3 3 / 1 ... 0 

oet>ug 

:uspend Code S: 7 = 0 
:u.pend E'i le S :B ~ 0 

:rrors 

'au.l t override /It Power Up S : 1/1) 
itartup 1/'ro t ection Fault S ;l/9 - 0 
tojor t;:r:ro,: ttalt S :1/13 ~ 0 
iver'flow Tcap S:!>/0 • 0 
:ont:.rol Req i.st.e r Error s: 5 / 2 • 0 

0 

Math Register (lo wo,:d) S:13 ~ 0 
M.1 th Roglsler (high word) 3 :14-S : 13 ~ 0 
Math Regi3toc (32 Sit) S:'1-3:13 - 0 

outgoi.ng Ms9 Cnld Pending S:33/2 ~ 0 

F1n1l t Rout.iI,e S : 29 ~ 0 
M<ljor &rror ~:6 a Oh 

F.rror: Description : 

lajo,- error t,;xecuting u,rnr f ,,ult Rtn. S: 5/3 = 0 
lat l ery l,Ow S : 5 /1 1 • 0 
:r:put l"ilte.r Selection Morl.i.Cied S : 5 /13 ~ 0 
,sen ,,ti:ing Manipulation c r,.o r S:5/15 ~ 0 

rrotection 

>cny ,\!lure A=ess S :1/14 ~ No 
>ata h'ile Overwrite Protection '!.011 t S: 16/10 • ~·ah,e 

fem Module 

.y Module Loadod On Boot S: S/8 - 0 
'aasword Misma tch S : 5 /9 ~ 0 
,oad Mcmocy Modul o. On Memory Error S: j /10 ~ 0 
,oad Me11101:y Module Alway:J S:1/1 1 - 0 
>n Power up Go 'l:o Run {Mode Be.havior} S : 1/12 = 0 
?i::ogram Comp;,~-., S : 2/9 • O_ 

WCH-576 
Draft A 

----------

>aqe l satu i::ciay , nec<'mber 22 , 20 1 2 - 1 2 : 58 : 0! 
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'or c ss 

'or ce.<J EnttlJlad S : l /5 = Yes 
·c ~5 TncJtal l e d !' : 1 /6 ~. No 
i 

?aae 2 

AMEC HA~~ORD 100N 

WCH-576 
Draft A 

Da t a f ile $2 (he >< ) -- STATUS 

·-- - --------------
Saturda y, Deccmbe i: 22 , 2012 - 12:58 : 0~ 
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,-,.-~----··· 

>:!.fset 15 14 13 12 J.l 10 9 8 

l ) 0 0 0 0 0 C 0 0 
1!. 0 0 0 0 0 0 0 0 
13 2 0 0 I) 0 0 () G 0 
13 3 0 0 a 0 0 0 0 () 

n 4 0 0 0 0 0 0 0 0 
l3 5 0 0 0 0 0 0 0 0 
l3 6 0 0 0 0 0 0 0 0 
!3 7 0 0 0 0 0 0 0 0 
n a 0 0 0 0 0 0 0 0 
\3 9 0 0 0 0 0 0 0 0 
l3 ] 0 0 0 0 0 0 0 0 0 
l3 11 0 0 0 0 0 0 0 0 
l3 12 () 0 0 0 0 0 0 0 
l3 13 0 0 0 0 0 0 0 0 
l3 14 0 0 0 0 0 0 0 0 

(Ra dix Bjnarv) 

AMEC 111\1'< ORD 

Data File B3 ( .i n ) 

7 6 ~ 4 3 2 1 

0 0 0 0 0 0 0 
0 (l 0 0 0 0 0 
0 0 0 0 C 0 0 
() () 0 0 0 0 0 
0 G 0 1 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 {) 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 {) 0 0 

100N 

0 

l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

BHIARY 

(Symbol ) Descri ptlo11 

WCH-576 
Draft A 

, ... A¥•'• -••·->·A·• >"'v·•-
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>ff set F.N 

l 
1 

~1. 2 0 
:4 3 0 
:'4 4 0 
;•iJ 5 0 
·•4. 6 0 
:4 I 0 
r4 8 1 
r4 9 1 
f'4 10 1 
l' 4. 11 l 
r4 12 1 

?aqc 1 

AMEC 1111.Nl?ORD lOON 

Oat.a File T4 'tlNt:R 
-•··•---- ---

'l'T ON BAS£ PRE ACC (Symbol) Description 

0 1 .01 sec 25 25 A 1 c1:rm Recycle •ri mer. n. 
1 0 . OJ sec 25 1. Alann Recyclr1 'timer. ttz . 
C C l.() nee 60 0 Blower #1 Hi gh Prer:1su r 1;) HM! 'J.'iioc .r . 
() 0 ] .o sec 60 0 BJowor lt2 High Pressure HMI Time:c, 
() () 1. 0 soc 60 0 Blowe r 3 High Pr:essu r:e !IMI Timer . 
0 0 J .o sec 60 0 Blower W4 Hi gh Pr essure HMJ. 'l'imer . 
0 0 1. 0 sec: 60 0 lli qh l'enrperature HMI Tjma.c. 
0 0 l. 0 sec 0 0 Blower #1 Pr:esSUJ"S Alarnt 'l'ime.c . 
0 l 1 . 0 lH~C 2 2 Blower 1 Cascade . 
0 1 l. 0 sec lO 10 Bl ower 2 Cascade . 
0 1 1.0 sec 10 10 3lowei:; 3 Cascade. 
0 l 1.0 sec: 10 10 Blower 4 Casca.dt, . 
0 1 1.0 sec 60 29 Tempera tun~ Sh ut Oown . 

- -------------• -• --•-•~•..,v·••• ------•--------,·• 

WCH-576 
Draft A 

~---·-------
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···--- --
>ff set cu CD ON ov UN UJ\ PRE 

:• 0 0 0 0 0 0 l 
0 0 0 0 0 0 1 

:5 2 0 0 0 0 0 0 l 
:5 .3 0 0 0 0 0 0 1 
:5 4 0 0 1 0 0 0 l 

------ - · ------
'.:>OC 

011.tll 

ACC 

0 
0 
0 
0 
0 

11m:c RJ\Nle'OIW lOON 

Vi l e C5 COUN'l'ER 

(Symbol) Description 

Blower il1 counter HM1 . 
Blower ~2 Counl r HMI. 
Blower 13 Counter HM!. 
Blowor *4 Counter HMT . 
-rempe.rature Count.er. 

---- --
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0 
' _. 

--

Hanford Bioventing System 

Technician (s ): __________________ _ Date: Arrival Time: ____________ _ 

System Status (Operations and Alarms) Upon Arrival at Site: 
CONEX Temperature: ________________ _ 

Running on arrival? 

Blower Mode (circle one): 

Control Panel Reading-- Back Pressure (in . WC): 

Gauge Reading-- Back Pressure (in. WC): 

If Greater than 60, was filter inspected? 

Running at Departure? 

Air Flow (cfm)I 

Monthly Inspection Performed? 

Inspection of Pipe Fittings/ Couplers / Power 
Cable/ Etc (Interior and Exterior) 

Inspection/Replacement of Blower Filters 

Monitoring/Adjustments of System Pressures 

Monitoring / Switching Blowers 

Quarterly Inspection Performed? 

Inspection of Wells 

Inspection of CONEX Box Outlets, Lights , Fan , 
Alarms 

Replace Sensaphone Batteries at Least 
Annually 

Appendix D 

BRS Operating Data 

Blower A BlowerB BlowerC 

y N y N y N 

On Off Hand On Off Hand On Off Hand 

y N y N y N 
y N y N y N 

Well 1 We112 Well3 

Maintenance needed on future visit: 

Note Any 
Yes/No (Circle One) Maintenance 

Y/N 

Y/N 

Y/N 

Y/N 

Yes/No (Circle One) 

Y/N 

Y/N 

Replaced? Yes/No 

Issues 
Encountered 

Notes: 

BlowerD 

y N 

On Off Hand 

y N 
y N 

Well4 

Departure Time: ___________ _ 

Comments 
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SAMPLING PROCEDURES 
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Monitoring Well Sampling Guideline 

1. Go to first well to be sampled and record the monitoring vvell name on the Field Form 

2. Connect a portable differential pressure gauge (Dvvyer Magnahelic with range approximately Oto 
10 inches of WC or less, or equivalent) to the vvell. 

2.1. Measure the pressure at the well head and record the pressure on the Field Form. 

3. Connect a sampling vacuum pump to a sample fitting at the top of the wellhead. Open the vvell 
valve to allow the pump to purge the vvell. 

NOTE - it does not matter which well is sampled first or last. 

4. Purge 3 to 5 well volumes of air from the well. 

4.1. A well volume for 199-N-169 monitoring vvell is 3.01 cubic feet. 

4.2. A well volume for 199-N-171 monitoring vvell is 3.06 cubic feet. 

4.3. Close the well valve after purg ing. 

5. Open the well valve and attach a direct reading instrument to the vvellhead sampling port. 

5.1. Allow readings to stabilize on the instrument 

5.2 . Record readings from the instrument on the Field Form 

5.3. Disconnect the direct reading instrument. 

5.4. Close the well valve. 

6. Go to next Monitoring Well and repeat. 
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Injection Well Pressure Reading 

1. Go to injection well 199-N-172. 

2. Record the Injection vvell number on the Field Form 

2.1. Record the Pressure Gauge reading (located at the well head with the injection manifold) at 
the injection well head on the Field Form 

3. Move to injection well 199-N-167 and repeat Step 2. 

4. Enter the Bio-Vent Conex Box and go to the piping manifold. 

5. Read and record the air flow rate for each identified injection well and record on the Field Form. 

6. Submit the completed Field Form to the Sub-Contractor Representative (STR) once sampling is 
complete. 
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100N Bioremediation System Testing Operations 

Field Form 

Site: I00N 

Date: ------ Sampling Equipment and SIN _______ _ 

Time: SL,ut ___ _ Finish __ _ 

Rad Eng. Notified of Phmned Sampling Adh1ties? Yes No Date/Time ___ _ 

0 2 Meter Calibntted't 

CH4 Meter Calibmted'! 

Ficl,l Personnel : 

\ :Veatbe1· 

Yes 

Yes 

No 

No 

CO2 Meter Calibrated? Yes 

VOC Meter Calibrntcd'! Yes 

No 

No 

D Sunny D Partly Cloudy D Cloudy D Rain D Drizzle D Fog 

A.mbient Outdoor Temperature ___ °F 

Monitoring Time Press. 
Well (in. 

water) 

Injection 
Well# 

Time Pressure 

*Per% LEL 

Gauge 
Reading 

(in. water) 

Oxygen Carbon 
(%) Dioxide 

(PPM) 

Record Air 
Flow 

Rate At 
Manifold Valve 

CFM 

Methane* voe Comments 
(%) (ppmv) 

Comments 
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PHOTOGRAPHIC LOG OF CONEX BOX AND COMPONENTS 
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PHOTOGRAPH LOG 

PROJECT NAME: 100-N Area - Bioventing Phase II 

Pro ect No: 3-61 M-120340 Task 1 Date: 
Site Location: 100-N Area - Hanford Reservation, WA Pa e: of 

Red Flashing Alarm Beacon 

=:~-·.,· 

,...- ---- ~ .-

Bioventing CONEX 

Photo 1: 

Tuesda , October 08, 2013 
5 

.. 

ame& 
Environment and lnfrastl\lcture, Inc. 

7376 SW Durham Roa 

Portland, Or on 97224 

Back Double Doors -----. • :;,-. ..;; ~ 

Bi~ 
~ _,..........._ .. 

Four Static Vents 
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PHOTOGRAPH LOG 

PROJECT NAME: 100-N Area - Bioventing Phase II 

Pro·ect No: 3-61M-120340 Task 1 Date: 
:::: Site Location: 100-N Area - Hanford Reservation, WA. Pa e: 

PNL-2 - 120VAC Distribution Panel 

Photo 2: 

2 of 5 
Tuesda , October OB, 2013 

PNL-1 - 480VAC Distribution Panel 

ame& 
Environment and Infrastructure, Inc, 

7a76 SW Durham Roa 
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PHOTOGRAPH LOG 

PROJECT NAME: 100-N Area - Bioventing Phase II 

Pro· ct No: 3-61 M-120340 Task 1 Date: 
:::: Site Location : 100-N Area - Hanford Reservation, WA. Pa e: 3 

Photo 3 : The three blowers (A, 8 , and C) and connections to main ai r line. 
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Tuesda , October 08, 2013 
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PHOTOGRAPH LOG 

PROJECT NAME: 100-N Area - Bioventing Phase II 

Pro·ect No: 3-61 M-120340 Task 1 Date: 
::: Site Location : 100-N Area - Hanford Reservation, WA. Pa e : 

Photo 4: Piping manifold and air bleed valve 

• • 

Tuesda • October 08, 2013 
4 of 5 
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PHOTOGRAPH LOG 

PROJECT NAME: 100-N Area - Bioventing Phase II 

Protect No: 3-61M-120340Task1 !Date: 
Site Location : 100-N Area - Hanford Reservation, WA.IPaqe: 

Photo S: View of piping manifold for the four well lines. 

Tuesday, Octob~08. 2013 
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