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BUSHMAN & Associates, Inc.

 CORROSION CONSULTANTS
 P.O. Box 425, Medina, OH 44258  (  Phone 330/769-3694, Fax 330/769-2197

INTRODUCTION:

In the government’s original request for proposal, they confirmed that “Cathodic protection systems for water storage tanks and underground pipelines must be periodically tested in order to insure proper performance. Ft Hood, Texas is spread out and has many water storage tanks that use ceramic-coated anode cathodic protection systems that need monitoring. The industry has recently developed cost-effective remote monitoring units (RMU) that provide the ability to monitor CP system performance data from remote locations using modem-equipped personal computers. Instant-on and instant-off potentials can be monitored in this way and can be evaluated against standard protection criteria.”  As a result, Bushman & Associates, Inc. was retained to “develop remote monitoring requirements for cathodic protection systems for potable water storage tanks at Ft Hood TX.”
The project was broken down into 5 distinct tasks that would have to be accomplished to meet the project scope of work.  These tasks are as follows:
Task 1 – Perform a site visit to Ft. Hood to determine the water storage tank to which the remote monitoring system and its components will be interfaced, how to install the system, the location from where it will be remotely monitored, and to gather the data needed to prepare equipment specifications.

Task 2 – Prepare and submit equipment specifications and equipment installation drawings and guidance.

Task 3 – Install the remote monitoring system to remotely monitor the performance of the cathodic protection system at the selected water storage tank.

Task 4 – Perform a site visit during system installation and commissioning to inspect the installation work and to evaluate the remote monitoring system, and demonstrate to the Government that the remote monitoring system is properly working.

Task 5 – Prepare a report of findings, along with Specifications and provide Operation & Maintenance Manual for the remote monitoring system for the cathodic protection system installed.

This report is intended to document the process and results obtained while performing the above tasks.
Task Work
Task 1 – Site Visit to Fort Hood

During the month of December, 2000, B&A visited Fort Drum, TX, meeting with Mr. Everett C. Taylor, Environmental Engineer, Mr. Richard L. Strohl, Control Technologies and Mr. Shawn K. Bodkin, UCS Sysadm, to review the project scope of work.  During this meeting, two specific water tanks were identified to have a Cathodic Protection Remote Monitoring/Control System (RMS) installed.  Both tanks were of the elevated type which were cathodically protected with automatic potential control systems.  The are identified as Fort Hood Structures #51600 – 2.0 MMG Elevated Water Tank located 500’ West of Comanche Avenue on Tank Destroyer Boulevard (referred to as the “Comanche Tank” and #4655 – 1.5 MMG Elevated Water Tank located at South 65th Street and Railhead Drive (referred to as the “Railroad Tank”).
Mr. Shawn Bodkin was identified as the key local contact with respect to setting up and later maintaining the RMCS system.  He indicated that a PC computer could be made available for exclusive use by the monitoring system which would be assembled from existing parts of otherwise redundant computers.  Given the relatively low demands of the RCMS systems being considered for the project, it was anticipated that any Pentium based system with at least 64 Mbytes of RAM, 5 Gigabytes of unused hard drive capacity, 56K modem directly accessing commercial telephone lines and using Microsoft’s Windows 95, 98, NT or 2000 would be sufficient (later to include Windows XP) for the projects needs.
Following the meeting, each of the two water tank sites were visited and basic data gathered regarding the cathodic protection system operating parameters.  This data is as follows:

	Structure:
	1.5 MMG Elevated Water Storage Tank
	

	Base ID #
	4655
	

	Location:
	NE Corner of South 65th Street & Railhead Drive, Ft. Hood, TX
	

	 
	 
	 

	Photos:
	DSCN1411 through DSCN1432
	 

	Rectifier Power Supply:
	Harco WaterWorks Model TASC VII, Medina, OH USA
	 

	Manufacturer: 
	RTS Rectifiers, Canada
	 

	Model #
	TASCA-30-08Z-10
	 

	Serial #
	C96410
	 

	AC Input
	120V/60Hz/1phase - 3.37A
	 

	DC Volts Max.
	30
	 

	DC Amps Max.
	8
	 

	Current Output Shunt Rating
	100 mV = 10 Amperes
	 


	Structure:
	1.5 MMG Elevated Water Storage Tank
	

	Operating Data
	Rectifier Meter
	Test Meter

	Volts: 
	2.1
	2.149

	Amps: 
	0.15
	1.5 mV where 10 mV = 1 Amp

	IR Free Potential  (mV): 
	-980
	-980

	Potential Set Point (mV)
	-980
	 

	"On" Potential  (mV): 
	 
	-1151

	Note: This unit is a single circuit unit with no separate riser protection circuit
	


	Structure:
	2.0 MMG Elevated Water Storage Tank
	

	Base ID #
	51600
	

	Location:
	500' West of Comanche Avenue on Tank Destroyer Blvd, Fort Hood, TX
	

	 
	 
	 

	Photos:
	DSCN1432 through DSCN1450
	 

	Rectifier Power Supply:
	Harco Water Works Model TASC VII, Medina, OH USA
	 

	Manufacturer: 
	RTS Rectifiers, Canada
	 

	Model #
	TASCA-30-08Z-10
	 

	Serial #
	C96466
	 

	AC Input
	120V/60Hz/1phase - 3.37A
	 

	DC Volts Max.
	30
	 

	DC Amps Max.
	8
	 

	Current Output Shunt Rating
	100 mV = 10 Amperes
	 


	Structure:
	2.0 MMG Elevated Water Storage Tank
	

	Operating Data
	Rectifier Meter
	Test Meter

	Volts: 
	1.8 - 1.9
	2.149

	Amps: 
	0.02 - 0.03
	0.0 mV where 10 mV = 1 Amp

	IR Free Potential  (mV): 
	varied -969 to -987
	-980

	Potential Set Point (mV)
	-978
	 

	"On" Potential  (mV): 
	 
	-1028

	Note:This unit has a rheostat controlled secondary output circuit to protect the riser pipe
	


It should be noted that the cathodic protection system on the Comanche tank was behaving somewhat erratically, however, appeared to be providing effective corrosion protection to the tank.

Digital photo documentation of each tank including the most probable location for installing the Remote Monitoring/Control Units (RMCU) was completed at the same time which could later be transmitted to prospective vendors of RMCS systems.  These “jpg” compressed photos are included on the Computer Compact Disk “CD” included with this report in the folder identified as Ft. Hood TX H20 Tank Site Photos 12-2000.  Within that folder, Photos #DSCN1411.jpg through #DSCN1432 are of the “Railroad” tank while Photos #1433 through #DSCN1453 are of the “Comanche” tank.
Based on the photos and site inspection, it was determined that the RMCU for the Railroad tank could be installed directly on or adjacent to the CP Rectifier unit mounted on the tank support leg while the other RMCU for the Comanche tank would be mounted either inside on the exterior of the equipment building in which the CP rectifier was installed at the RMCU contractors preference.
Task 2 – Prepare and submit equipment specifications and equipment installation drawings/guidance.

Two prospective manufacturers were identified as having relatively inexpensive RCMUs (less than $1000/RMCU equipment cost) with the desired operating parameters.  Essentially, these parameters were:
	Characteristic
	Description of Requirement

	No. of Data Monitoring Channels
	2

	Ampere Monitor
	mV drop across rectifier current shunt with resolution of 0.1 millivolt and minimum RCMU channel input impedance of 1 megohm.

	Voltage Monitor
	Voltage at output terminals of Rectifier with resolution of 0.1 volts and minimum RCMU channel input impedance of 1 megohm.

	Structure to Electrolyte Potential
	Ability to measure both “On” and “Instant Off” potentials using existing permanently installed reference electrode with resolution of 1 millivolt and minimum RCMU channel input impedance of 10 megohm.

	Options
	With 2 monitoring channels, choice would have to be made as to whether (1) system voltage and amperage would be monitored or (2) system amperage and structure to electrolyte potential would be monitored

	Installation requirements
	System would have to be furnished and installed complete by the same supplier.


Task 3 – Install the remote monitoring systems

Initially, both companies indicated an ability to furnish and install the desired systems.  The proposed MC Miller “WEB CP” RCMS system was initially judged to be superior to the alternative Borin Manufacturing “Comanche Arrow” RCMS since the MCM unit came standard with 3 channels of data acquisition plus the required control channel for rectifier current interruption while the then current model Borin Manufacturing model only had 2 channels of data acquisition plus the control channel.  While either unit would have met the project requirements, it was considered preferable to be able to measure all three parameters of CP system operating voltage, current and potential (both “On” and “Instant-Off”).
An order was placed with MC Miller to furnish and install their system on the two water tanks at Fort Hood.  Unfortunately, after almost 6 months delay, it was determined that their product was not yet complete and the Borin Manufacturing unit would have to be used in spite of the 2 data channel limitation (it should be noted that this was the only limitation that lead to the original preference for the MCM unit over the Borin system).
Fortunately, Borin Manufacturing was willing and able to deliver and install the system within the required time of Fall, 2001.
Task 4 – Perform a site visit during system installation.
During the week of August 8-10, 2001, employees of Borin Manufacturing were at Fort Hood to install both the system RMCU hardware and the RMCS software.  B&A was on-site during the entire installation and commissioning process to inspect the installation work, to evaluate the remote monitoring system, and to determine that the remote monitoring system was properly working.  B&A also assisted the contractor to expedite the process and observed the training of the Fort Hood personnel in the use of the system (Mr. Shawn K. Bodkin).
Digital photos of the entire installation process were taken.  Photos in the CD file “July 2001 Site Visit Photos” #DSCN 0353 through #DSCN0393 are of the installation at the “Railroad” tank, #DSCN0394 through #DSCN0409 are of the Comanche installation and #DSCN410 through #DSCN0410 through #DSCN0418 are of the software installation process.
Regarding time to complete each installation, it took over 6 hours to complete the first installation (including gaining familiarity with local telephone communications requirements), only 3 hours to complete the second installations and even less time for the software installation including setting parameters for site identification, data acquisition, values to be measured and alarm limits for each channel.

Data accuracy was determined by simultaneously acquiring data using the RMCS and personnel at each site using a Fluke Model 869, 4¾ precision voltmeter at each site to measure the same data.
The results of the testing are as follows:
	Site
	Parameter
	Fluke Value
	Borin Value

	Railroad Tank
	Current (in amperes
	0.28 - .30
	0.28 – 0.29

	Railroad Tank
	Potential “On” (in -mV)
	1.140 – 1.145
	1.140 – 1.140

	Railroad Tank
	Potential “Instant Off”

(in -mV)
	0.970 – 0.980
	0.960 – 0.980

	Comanche Tank
	Current (in amperes
	0.04 - 0.04
	0.04 – 0.04

	Comanche Tank
	Potential “On” (in -mV)
	1.063 – 1.097  
	1.050 – 1.145

	Comanche Tank
	Potential “Instant Off”

(in -mV)
	0.970 – 0.980
	0.960 – 0.980


As can be seen from the above data, the accuracy of the system during the initial field tests was extremely good and well within the 2% accuracy limits set by the specifications.  It should be noted that there were some communication problems with the Comanche tank.  This occurred due to problems with the telephone company and were immediately resolved by re-setting the RMCU at the site.
The ability to “log” data on a continuing “real time” basis was also demonstrated.  Examples of this capability are contained in the Borin Manufacturing reports dated July 23rd and October 29th of 2001.  Copies of these two reports are provided in the Appendix to this letter report.

Task 5 – Prepare a report of findings with Specifications, Operation & Maintenance Manual(s) for the Remote Monitoring System on the existing cathodic protection systems.

As part of the installation and testing process, refinements were made to the project specifications as applicable to this project.  A copy of the specifications, as applicable to this project, are included in the specifications.

As part of the final installation, Borin Manufacturing supplied Software and Hardware maintenance manuals for the Comanche/Arrow RMCS/RMCU components.  Copies of these are also included both in the Appendix and on the CD included with report should additional copies be desired.

In summary, it can be concluded that the system was both very accurate and easy to implement.  Reliability appears to be high.  Costs for maintaining the cellular telephone account are estimated to be less than $25/month per location.  If there were significantly more units involved, this number could be substantially reduced.
B&A wishes to thank Shawn K. Bodkin and all other Fort Hood personnel as well as that of Mr. L. D. Stephenson with USA CERL for their efforts in helping to bring this project to a successful conclusion.
