Prosser Ladder Noise Test Summary


Overview

The following report is a summary of the noise test that was performed on both the center ladder and the right ladder at the Chandler Dam. The test was performed by Darren Chase (PSMFC) and Richard Corkins (BOR). The ladders were tested for noise by operating any and all equipment that could be operated and checking the signal (noise) from the listening system that was in place to see if there was any piece of equipment that elevated the signal level as well as monitoring noise levels and collecting the data using PSMFC’s Minimon program. The test was conducted using a 3’ X 3’ PVC unshielded antenna connected to a FS 1001A detection system; the antenna was placed in close proximity to the actual installation point with the same orientation. The results below are the test that was conducted on 6-1-05. The noise data collection ended on 6-13-05.
Right Ladder
The first group of motors and pumps that were tested consisted of typical operations during what is referred to as “Typical Fish Workup”. The three main components tested were the Steep Bypass Pump, the Hose Pump, and the Air Compressor which is controlled by a 25HP motor. The other components tested were the Sloughs Gate Hoist and the Trash Rake these generally run during routine maintenance.

Test # 1 Steep Bypass Pump

Criteria – The pump was turned on and allowed to run while the signal level was observed.

Results – There was no significant signal increase.

Test #2 Hose Pump
Criteria - The pump was turned on and allowed to run while the signal level was observed.

Results - There was no significant signal increase.

Test #3 Air Compressor

Criteria – Compressor was turned on and allowed to run while the signal level was observed.

Results – The noise level did increase to 10-15% and I was unable to tune out anything below 10% but this noise could have been caused by vibrations on the top level and grating, which the cable and antenna were resting on.

Test #4 Trash Rake
Criteria – The trash rake runs either on a timed cycle or it can be run manually. During the test it was running automatically so the transceiver was watched during a cycle.

Results – There were brief periods of noise spikes when the rake makes contact with the grating but the noise settles as soon as the rake starts cleaning motion. The other noise spike occurs when the rake reaches the top of the grating and the rake scrapes over the top of the grating. I believe that the noise spikes seen during the operation of the screen cleaner were caused by vibrations of the operation and having the antenna cable as well as the antenna sitting on the grating adjacent to the screen cleaner. I do not think that the counting widow antennas once installed correctly will be affected by the operation of the cleaner. There does not appear to be any noise during the movement of the rake whether it be left and right or up and down.
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Test #5 Sloughs Gate Hoist

Criteria – The hoist was manually operated utilizing all three different travel functions, Hoist, Trolley, and Swing. All three were tested in two directions for the test.
Results – There was no significant noise increase during the entire manual operation of the gate hoist.

There were two pieces of equipment that could not be operated at the time we took these noise measurements. The gantry crane was found to be inoperable due to a faulty contactor and the diversion gate was tagged out in the electrical panel and the tag was unreadable. The crane was serviced and tested at a later date. The diversion gate was not tested because the person that was responsible for the tag could not be located. The BOR personnel are trying to find the information for operation but it will be too late to test prior to construction. If there is any noise created by the operation of the gate a solution will have to be developed after construction is completed. The gate does not operate for long periods of time. The results for the gantry crane test are as follows:
Test #6 Gantry Crane

Criteria – The crane was manually operated. The crane consists of two hoists the Main consisting of four (4) directions of movement Up, Down, Travel  (forward and back), and Trolley (side to side) and the Mini consisting of three (3) movement directions Up, Down, and Trolley (side to side).
Results – Neither hoist showed any significant change in noise when traveling up and down. When the main movement was trolley the noise elevated 25 – 40%. When the main movement was travel the noise elevated 40 – 60%. The mini trolley resulted in an elevation 18 – 30%. There are several possibilities for the increase in noise during the operation of the crane, it could be due to the fact that we were tapping off a power source that was directly tied to the crane or the frequency drives that are used to control the motors will have to be changed or filtered.
Center Ladder

When the center ladder was tested there was no water running through the ladder because of low water levels. All motor operations were tested for a minimum of 1 minute, 30 seconds in each direction; this ladder installation is a mirror of the installation of the left bank ladder. 
Test #1 Left Exit Gate

Criteria – The gate was raised and lowered.

Results – There was no significant increase in the noise reported from the transceiver.

Test #2 Right Exit Gate

Criteria – The gate was raised and lowered.

Results – There was no significant increase in the noise reported from the transceiver.

Test #3 Gate A1 Jet Gate

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #4 Gates A2 Left Attraction Gate 
Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #5 Gate A3 Right Attraction Gate

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #6 Gate G1 Right Side Entrance (Low Flow)

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #7 Gate G2 Right Side Entrance (High Flow)

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #8 Gate G3 Left Side Entrance (Low Flow)

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Test #9 Gate G4 Left Side Entrance (High Flow)

Criteria – The gate was opened and closed.

Results – There was no significant increase in the noise reported from the transceiver.

Summary
The test conducted by PSMFC and BOR were done to try and locate any potential outside interference produced by equipment and motors that are used during normal operations of the ladders as well as fish collection. The listening system also monitored for any outside interference that would likely be encountered on a day to day basis from outside sources.
Right Bank

During the testing there were a couple pieces of equipment that elevated the noise levels considerably. The trash rake seemed to elevate the noise but only when the rake reaches the top of the grating and removes the debris, the noise detected could have been caused by vibrations that were transferred to the cable or the antenna and will probably not be a problem once the antennas are installed into the counting window area. The gantry crane elevated the noise levels only during the Travel or Trolley motion, it is my understanding that the crane is mainly used during fish collection which occurs in the fall. The noise could be a result of using a power source for testing that is tied into the same source as the crane, in which case the installation will have a separate power source as well as some isolation transformers to possibly alleviate this problem. The problem could also be a result of the frequency drives used to control the motors; this may need to be addressed after construction is complete. The BOR has indicated that the drives are older and could possibly be replaced with newer ones or filters could be applied to help with noise. The crane usage only occurs during a period when the ladder is operating in configuration that would not allow PITtag detection. The daily noise monitoring also does not indicate there is anything external to the facility that may cause unseen interference.
Center Ladder


There were no indications of potential outside noise interference from any motors that were operated during the testing. The daily noise monitoring also does not indicate there is anything external to the facility that may cause unseen interference.
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