December 12, 2001
CATHODIC PROTECTION MONITORING SYSTEMS (IMPRESSED CURRENT)FOR TWO ELEVATED WATER STORAGE TANKS
US ARMY FORT HOOD, TEXAS
1.0    GENERAL

It is the intent of these specifications to obtain and have installed the necessary hardware and software to provide Remote Monitoring/Control Systems (RMCS) for the impressed current cathodic protection (ICCP) provided on two (2) elevated water storage tanks located on the base property of the US Army’s Fort Hood, Texas base near Killeen, TX.  The existing ICCP systems are of the automatic potential control type.  The systems, as a minimum, are too be capable of measuring two different operating DC voltage parameters and measuring these values both when the system is operating and when the system output is momentarily interrupted by the Remote Monitoring and Control Unit (RMCU).  Control, as used in this specification, means to be capable of interrupting the output of the ICCP system. Further, the system must be able to simultaneously interrupt the output of all such similar systems as manufactured by the same supplier which are installed (either under this contract or at a later date) on the cathodic protection system(s) at Fort Hood.  The RMCS software is to be installed on an existing, modem equipped PC type computer systems operating either under Microsoft Windows 98, NT, 2000 and XP.  The PC will, as a minimum, have a Pentium III or IV processor with at least 500 megabytes of system hard drive capacity available for use by the RMCS on the root (C:\) hard drive.  The PC modem will have direct access to the normal local telephone service company.
1.1. References
The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.  If the Contractor desires, for any reason, to deviate from or utilize publications other than those designated below, the Contractor shall submit to the Contracting Officer's representative for review and approval the requested deviation and/or the publication proposed for use.  This submission shall clearly state the requested deviation and the reasons for it, including a complete comparison and cross-reference in sufficient detail to prove compliance to the applicable portions of the publications referred to herein and listed below.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
ANSI C80.1
(1995) Rigid Steel Conduit - Zinc Coated
AMERICAN STANDARDS FOR TESTING AND MATERIALS (ASTM)

ASTM D 1248
(2000) Polyethylene Plastics Molding and Extrusion Materials

NACE INTERNATIONAL (NACE)

NACE RP00388
(1995) Impressed Current Cathodic Protection of Internal Submerged Surfaces of Steel Water Storage Tanks

NACE RP0169
(1996) Control of External Corrosion on Underground or Submerged Metallic Piping Systems
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA FB 1
(1993) Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies

NEMA FU 1
(1986) Low-Voltage Cartridge Fuses

NEMA ST 1
(1988) Specialty Transformers (Except General-Purpose Type)

NEMA ST 20
(1992) Dry-Type Transformers for General Applications

NEMA TC 2
(1998) Electrical Polyvinyl Chloride (PVC) Tubing (EPT) and Conduit (EPC-40 and EPC-80)

NEMA 250
(1997) Enclosures for Electrical Equipment (1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70
(1999) National Electrical Code
1.2. System Description
1.2.1. General Description

The Contractor shall furnish, install, test and place in service two complete cathodic protection Remote Monitoring/Control Systems (RMCS) for the elevated water storage tanks at Fort Hood.  The system shall consist of all Remote Monitoring Units (RMCU), radio frequency data transmission and reception equipment (cellular telephone, paging network or satellite two-way communication), wiring, and wiring devices necessary to measure each systems current flow of the primary output circuit in each rectifier and the IR drop free potential using the existing reference electrodes whose lead and corresponding ground wires terminate in the rectifier cabinet.  In addition, the system shall include the furnishing, installing and commissioning of the software on the government furnished PC computer and perform sufficient on-site testing to assure the system is accurately measuring the above parameters accurately.  The Contractor must provide, prior to system installation, a complete set of hardware and software operating manuals and drawings of the mounting and wiring methodology for the RMCU’s on the cathodic protection system.  The drawings shall detail the system installation including arrangement and locations of the RMCU’s including their current interrupters (for IR drop free potential monitoring), AC power supply connection and wiring to monitoring test point locations.  Data on the cathodic protection system capacities, operating parameters and other pertinent data including photographs of both project sites are provided in the appendix to this specification.
1.3. Performance Requirements

Each RMCS shall be final tested and adjusted such that the systems accurately measure the direct current flow to the system anodes immersed in the water in the elevated tank bowl and the resultant level of corrosion protection provided to the surfaces in contact with the stored water using the existing permanent reference electrodes inside each tank bowl.  The direct current value shall be calculated by monitoring the millivolt potential drop across the system main current monitoring shunt in each rectifier and then, based on the calibrated resistance of the shunt, converting this value to the corresponding current flow in amperes using Ohm’s Law (I=E/R).  The potential shall be measured by the RMCU interrupting the current output of the system and measuring the tank bowl-to-electrolyte potential using the existing permanently installed Saturated Copper-Copper Sulfate Reference Electrode.  The IR-drop free potential measurement shall be made within a time window of not sooner than 100 milliseconds after current interruption and not later than 1000 milliseconds after interruption.  The potential measurement shall record the DC millivolts value with an AC rejection of 35 dB or higher.

The values so measured and recorded by the monitoring system shall be within ±2% of the value simultaneous measured on-site with a calibrated 4-¾ digit VOM meter equivalent to a Fluke model 189 VOM meter. NACE RP0169.  The amperes output shall be measured with a resolution of at least 0.1 amperes and the potential value with a resolution of at least 1.0 millivolt.
1.4. RMCS Measurement Accuracy Criterion
Each value to be measured shall be automatically measured by the RMCU unit and recorded by the software installed on the PC computer.  The data acquired and recorded by the PC computer shall be within ±2% of the actual value.  The accuracy shall be while simultaneously the same values are measured by the contractor at each RMCU location with a calibrated 4-¾ digit VOM meter equivalent to a Fluke model 189 VOM meter..  The PC recorded values shall be witnessed by the COTR.  At the same time, the contractor shall report the values recorded on-site via mobile communication.  The PC acquired measurements of these values shall be repeated 3 times and all three values so recorded shall be within simultaneous measured on-site.
1.5. Submittals
Government approval is required for all submittals listed below.  No work shall begin until the Contracting Officer's representative has approved all submittals.  The following shall be submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

1.5.1. Shop Drawings
Within 30 days after receipt of notice to proceed, and before commencement of any work, 6 copies each operation and maintenance manuals and detail drawings of the proposed cathodic protection RMCS installation hardware and proposed bill of materials shall be submitted for approval.  The drawings shall detail the RMCS hardware system installation including arrangement and locations of the RMCU’s, current interrupters (for IR drop free potential monitoring), AC power supply connection and wiring to monitoring test point locations.and any other pertinent information considered necessary for the proper installation of the system.  In addition, 6 copies of computer software installation, setup and operation manuals be submitted for approval.  The government will review and return one set of these documents either marked as “approved as submitted” or “disapproved” providing commentary as to the reason for such disapproval.  In the event of such disapproval, the contractor shall cure the defect and return the corrected documents within 15 days after the “disapproval” notice is received.
1.5.2. Product Data
1.5.2.1. Materials and Equipment

Within 30 days after date of receipt of notice to proceed, and before commencement of installation of any materials or equipment, the Contractor shall submit a complete list in triplicate of materials and equipment to be incorporated in the work.  The list shall include cuts, diagrams, and such other descriptive data as may be required by the Contracting Officer's representative.  Partial lists submitted from time to time will not be considered.  As a minimum, the submittal shall include the following:

a. RMCS system including any owner replaceable components
b. RMCU weatherproof enclosure including closure hardware
c. RMCU radio frequency (RF) transmission equipment (cellular telephone, paging network or satellite or other RF two-way communication)

d. Fuses

e. All connections, supports, and seals for conductors, conduit, and plastic and steel protector pipes, pipe caps, angle iron
f. Certified experience and qualification data of installing firm, as specified in paragraph QUALIFICATIONS
1.5.3. System Commissioning

All installation and energization measurements and test data shall be submitted in tabulated form within 2 weeks after completion of this work by the Contractor.

1.5.4. Operation and Monitoring Plan 
All Dailey, Weekly, Monthly and Annual Data Acquisition Test Procedures shall be included as part of the operations and maintenance instruction manual to be submitted.

1.6. Qualifications
1.6.1. Contractor Qualifications and Experience

The cathodic protection system RMCS installation, including all testing, energizing and placing of system in service, shall be performed by a contractor that has a minimum of 5 years' experience in the manufacture or distribution and installation of RMCS hardware and software for ICCP systems.  All installation, commissioning and training work shall be performed by direct, full time employees of the firm that provides the RMCS system who have work exclusively for the RMCS supplier for at least the previous 12 months.  The systems shall be of the most current type manufactured by the system manufacturer and for which the contractor is certified by the manufacturer as qualified to perform the installation of their RMCS systems.  Such certification shall have been issued at least 12 months prior to the installation of the systems for this project.
1.6.2. Contractor’s Remote Monitoring Expert (RME)

The RME shall be a full time employee of the contractor who has at least 3 years’ experience in supervising or performing the installation of RMCS hardware and software.  The RME shall have performed RMCS project install supervision on at least 5 similar projects prior to this project.  The name and qualifications of the contractor’s proposed RME shall be provided with the contractor’s bid.  No substitutions for the RME will be permitted after the contract is issued.
1.6.3. Contractor's Responsibilities

The Contractor shall provide the services of RMCS experts in the installation, testing and commissioning of both the hardware and software required for the successful implementation of the RMCS as well as the training of on-site operating personnel.  The Contractor shall inspect all work associated with the system installation, shall certify all work prior to system energization and shall be present and participate in all system testing and final adjusting.

1.7. Pre-Installation Conference
No pre-installation conference is required for this project, however, the contractor may request such a meeting if they consider such a conference helpful.  This conference should be requested for a date which is a least two weeks in advance of any planned on-site work.
1.8. Delivery, Storage and Handling
The contracting officer will arrange to provide a reasonably secure indoor storage area on-site for the contractor to store his system materials.  This area will be limited to area of approximately 5 square meters.  The contractor is solely responsible for providing storage means to secure the equipment against loss due to theft and/or weather, fire or floods.
1.9. Project Site Conditions
The Contractor shall coordinate and properly relate the work to the site and to all trades.  The location and dimensions of the water tank structures to receive RMCS systems are available from the Contracting Officer's representative.  The Contractor shall visit the premises and thoroughly become familiar with all details of the work and working conditions, shall verify existing conditions in the field, note the exact locations for materials and equipment to be installed on or adjacent to the cathodic protection system power supplies and advise the Contracting Officer's representative of any discrepancies before performing any work.
1.10. Quality Control
The Contractor shall establish and maintain quality control for all operations to assure compliance with contract requirements and shall maintain records of this quality control for all construction operations, including, but not limited to, the following:

a.
Design
b.
Materials
c.
Assembly and workmanship
d.
Installation.
e.
Testing.

2.0 PRODUCTS

2.1. Materials and Equipment
All cathodic protection RMCS materials and equipment furnished shall be designed for a minimum 20-year service life when operating at the system maximum rated output and shall be fabricated using Military Grade components to insure continued optimal performance at ambient operating temperatures between minus (-) 40o Celsius and plus (+) 55 o Celsius and providing a minimum 20-year service life.
2.1.1. Wiring
2.1.1.1 AC Input and Monitor Connection Wiring
Monitor wire from the RMCU Unit cabinet to the cathodic protection rectifier cabinet(s) shall be minimum #22 AWG, PVC insulated annealed copper wire.  AC power leads shall be minimum #14 AWG, THW/THH/THWN insulated stranded copper wire.  All wiring shall be routed in either flexible or rigid conduit between the RMCU Unit cabinet and the cathodic protection rectifier cabinet
2.2. RMCU Cabinets and Wiring
2.2.1. Cabinet
The cabinet housing the RMCU may either be an integral unit containing all RMCU components or separate in which the RMCU unit is mounted.  In either case, the cabinet must be designed for use outdoors; NEMA 250, enclosure 4X or equal, non-metallic weatherproof cabinet.  Any externally exposed cabinet hardware including closures, hasps, hinges must also be non-metallic or of minimum ASTM grade 304 Stainless Steel (SS304).
If a separate cabinet is used, all components therein must be designed for easy removal and replacement.  If an integral unit is provided, then the entire unit must be mounted in such a manner to facilitate its easy removal and replacement.  All doors shall be provided with a hasp suitable for commercial grade padlocking.
2.2.2. Wiring Diagram

A complete as built wiring diagram of the RMCU unit including the monitor and AC power connections to the cathodic protection rectifier unit shall be provided.  All components shall be shown and labeled on the diagram.

2.3. Conduit and Fittings
2.3.1. Nonmetallic Rigid and Flexible Conduit

Nonmetallic rigid conduit shall be minimum type 40 PVC, rigid-plastic conduit.  Conduit shall conform to the requirements of NEMA TC 2.  Flexible nonmetallic conduit shall be liquid tight flexible non-metallic electrical conduit having a smooth inner surface and shall be listed to UL standard UL1660, similar to Carflex liquid tight flexible non-metallic, non-conduction conduit as manufactured by Carlon Electrical Products, 25701 Science Park Drive, Cleveland, OH 44122.  All non-metallic conduits must be designated as suitable for outdoor use by the manufacturer.  The conduit shall be flame resistant and shall be marked LFNC-B (FNMC-B).
2.3.2. Rigid Metal Conduit

Rigid metal conduit shall conform to the requirements of ANSI C80.1, and shall be of the size indicated on the drawings.  The conduit shall be galvanized both inside and outside using the hot-dip method.

2.3.3. Conduit Fittings and Outlets

Conduit fittings shall conform to the same standards type and requirements as that required for the conduit with which it will be used.
2.4. RMCU Unit
The RMCU unit shall have a minimum of 2 channels for measuring the rectifier DC output voltage or rectifier DC output current (by measuring the voltage drop across the rectifier DC current output shunt resistor) and Structure-to-Electrolyte potential.  In addition, the unit shall have one control channel for interrupting the rectifier output.  The unit shall be suitable for monitoring cathodic protection system DC output current, voltage and structure-to-electrolyte potential free of IR drop.  To measure the IR drop free potential, the RMCU shall briefly interrupt the DC output of the rectifier unit and measure the protection level being provided to the structure during the brief system interruption using the existing cathodic protection system reference electrode.  The unit shall also be capable of interrupting the DC output for a user defined longer time period, during which time polarization decay data can be obtained.
2.4.1. RMCU Communication

Communication between the RMCU and the government supplied PC Computer shall be bi-directional capable.  The means of transmission and reception at the RMCU shall be over the cellular telephone channels using either conventional two way cellular phone/modem service or by micro-burst transmission and reception via a transceiver and antenna.  The cost of the communication service shall be included by the manufacturer for the 1st year of service after system acceptance by the government.  The contractor shall furnish the contracting officer with all information necessary to convert the communication service to government payment after the first year of service.  In no case, shall the anticipated cost of monthly service exceed $30 per RMCU during the first five years of service.  The cost of anticipated monthly service cost shall be based on a maximum of 200 communications between the RMCU and the PC Computer each month when each such communication lasts less than 1 minute.
2.4.2. RMCS and RMCU software system

The RMCU software shall have the capability of identifying alarm and warning parameters and initiating calls to the RMCS PC when their limits are exceeded.  These alarm conditions shall be stored in the RMCU until it has been successfully downloaded to the RMCS PC.
The software shall facilitate measurement and storage of the RMCU accessed cathodic protection operating data as well as conformance analysis (diagnostics) of system operating parameters versus minimum/maximum (min/max) alarm values.  When values exceed the specified min/max value, an exception alarm notification by the RMCU shall be generated and transmitted to the remote PC Computer.  These min/max values shall be adjustable using the PC Computer software to values within the specified channel measurement accuracy values provided later in these specifications.

The RMCS operating software shall be stored in a form so that it can be modified, reconfigured and updated remotely from the RMCS using the PC Computer to transmit the desired changes.  
The RMCS software shall facilitate “real time” data acquisition as well as polarization decay data with minimum specifiable potential measurement time interval values of 1 second to once each minute over a PC computer defined test time period after which the cathodic protection system current and operating monitoring values shall be restored automatically by the software.

The software shall also be capable of storing and monitoring the specified data at PC Computer downloaded intervals of least once each second, except for momentarily interrupted potential measurements which shall be recordable at intervals of at least once each 10 seconds.  Maximum intervals shall be able to be set to at least once per 24 hour day.  The RMCU shall be PC computer adjustable to transmit the stored data once each hour, day, week or month.
The RMCS software shall have context sensitive help files at all levels of the program.  At any point in the software program, access to the help files shall be initiated either by “double-clicking” on the “Help” pull down menu or by pressing the F1 key to access instructions for all basic and advanced instruction available, relevant to the current program screen from which the help request was initiated.
2.4.3. Channel Measurement Resolution
· DC Voltage Channel
0.1 Volts
· DC Amperage Channel
0.1 millivolts (voltage drop across rectifier shunt to be converted to amperes using computer software)

· DC Potential

0.001 Volts
2.4.4. Channel Measurement Accuracy

· DC Voltage Channel
± 0.3 Volts

· DC Amperage Channel
± 0.3 millivolts (voltage drop across rectifier shunt resistor)

· DC Potential

± 0.010 Volts

2.4.5. Channel Input Impedance
· DC Voltage Channel
1 megohm minimum
· DC Amperage Channel
1 megohm minimum
· DC Potential

10 megohms minimum
2.4.6. Channel Range

· DC Voltage Channel
40 Volts minimum
· DC Amperage Channel
50 millivolts minimum
· DC Potential
1.5 Volts minimum
2.4.7. Monitor Channel Isolation

Each monitor channel shall be fully electrically isolated from the other monitor channels (commonly referred to as double sided) and from the AC power supply.  The control channel shall also be fully electrically isolated from the monitor channels.
2.4.8. RMCU IR Drop Free Potential Cathodic Protection System Output Interruption Circuitry

Each RMCU shall be equipped with output signal channel that shall operate a solenoid or solid state DC current output interruption device which is compatible with the DC output of the Rectifier and rated for a current and voltage interrupt capacity at least 125% of the Rectifier DC maximum rated current and voltage output.  The interruption device shall have a mean time before failure (MTBF) of at least 10,000,000 cycles.  
2.4.9. RMCU “IR Drop” Free Potential Measurement Coordination

All RMCU’s provided by the same manufacturer installed at a single government facility shall be capable of being synchronized with each other such that the IR drop free potential can be measured by automatically simultaneously interrupting the output of any or all other selected cathodic protection rectifiers equipped with the same manufacturer’s RMCU’s.  The potential measurement taken by the RMCU shall be no sooner than 200 milliseconds after current interruption but not later than 1 second after current interrupt.  The interrupt cycle shall be software adjustable within these limits and the value measured during the interrupt period shall be the average value measured over at least 100 milliseconds.
2.4.10. The RMCS hardware shall have data logging capability that is capable of recording the potential decay after current interruption (or energization) for a user selectable time period and interval after interruption.  The minimum interval shall be at least 1 reading per second to at least one reading per hour while acquiring and transmitting at least 2400 readings.  This function is required to produce polarization gain or decay curves of the change in energy levels of the structure due to the CP system operation.
2.4.11. RMCU AC Power Supply

The AC power required to operate the RMCU shall be less than 1 ampere at 120 volts AC which shall be obtained from the 120 volt, 60 Hz, 1 phase power terminals available in the cathodic protection rectifier unit.

2.4.12. RMCU Surge and Over Current Protection

All monitor and power circuits of the RMCU shall be provided with the appropriate lightning, surge and over-current protection to assure the RMCU long term life from lightning and other ground fault currents as well as potential surges from the cathodic protection rectifier unit.  This surge/over current protection shall incorporate a master surge protection sytem for all channels and, in addition, each channel with the RMCU providing both Electro Static Discharge (ESD) and Electro Magnetic Protection (EMP) surge protection.  As a minimum, this shall include the use of Metal Oxide Varisters (MOV’s) or equal and of sufficient ampacity to protect all RMCU components during normal lightning activity associated with the system outdoor installation location as well as replaceable fuses at all appropriate locations.

2.4.13. RMCU AC Power Outage Memory Retention

All data and system operating parameters and software shall be stored in non-volatile memory so that no information will be lost during AC power outages.  When AC power is restored, the system shall automatically re-establish operation using the most current parameters set before the power outage.  The unit shall transmit an alarm identifying both the occurrence of and duration of any AC power outage which exceed 1 minute.

2.5. RMCU PC Software
2.5.1. PC Computer Hardware

The PC Computer required to operate the RMCU data acquisition, tabulation and analysis database will be furnished by the Government which will be located on the same government facility as the RMCU.  The computer will be dedicated principally to this function although it may also be used for other purposes so long as it does not interfere with the RMCU data acquisition, tabulation and analysis process.  The computer will have, as a minimum, the following characteristics:

· Intel Pentium II, III or IV or AMD Athalon Processor

· 128 megabytes RAM

· 10 gigabytes available hard drive space dedicated to RMCU software operating system and data acquisition storage

· Standard direct touch tone, “dial in and out”, V90, Hayes-compatible modem for calling to and receiving calls from the RMCU units.
· CD, CDR, CDRW or DVD drive with minimum 640 megabyte read capacity

· 3-1/2” floppy drive, 1.44 megabyte capacity

· SVGA or higher resolution, 15” or larger color monitor, mouse and keyboard

2.5.2. Operating System

The PC Computer operating system provided by the government will either be Microsoft’s Windows 98 (second edition), NT, 2000 or XP.  In addition, the computer will have Microsoft’s WinWord and Excel (Version 2000 or later) programs installed for used with the RMCS software.  All other software needed to operate the RMCS data interrogation and analysis software shall be provided by the RMCS manufacturer.   The PC Computer will be dedicated exclusively for use and operation of the RMCS.
2.5.3. Software Requirements

2.5.3.1. The data interrogation software shall be certified for use under all of the previously specified MS Windows operating systems and shall use a graphical user interface conforming to MS Windows operating system requirements.  It shall be password protected to allow 3 different levels of access as follows:

· Administrator – with complete access to all system software operations which can be modified or adjusted parameters including definition of other who shall have access and to what level

· Operator – with access limited to software adjustable measurement parameters including IR drop free coordinated interruption potentials and polarization decay parameter and measured values as well as those functions permitted to the “monitor” level.

· Monitor – shall only access to stored data including alarm information with the right to copy and transfer the data to other computers or software for further review and analysis.
2.5.3.2. The software shall, as a minimum, provide automatic, menu driven means for exporting the data to MS Excel for additional analysis.
2.5.3.3. The software shall provide for user definable identification of each RMCU, setting of all measurement values and alarm parameters for each RMCU data channel, real time measurement of data and measurement of IR drop free potentials by coordinated interruption of any or all similar RMCU’s at the same military facility.
2.6. Spare Parts
One complete set of spare fuses shall be provided for each fuse used in each RMCU unit.

3.0 PART 3   EXECUTION
3.1. Installation and Commissioning
All materials, equipment, and labor necessary to provide a complete and workable Remote Monitoring system for each specified cathodic protection system shall be furnished and installed by the contractor.  All electrical work and materials shall conform to the most recent edition of the National Electric Code (NEC) and requirements specified herein.  All work shall be done under the direct supervision of the Contractor’s Remote Monitoring Expert as defined elsewhere herein.
3.1.1. RMCU Mounting and Wiring to Rectifiers
3.2. RMCU Mounting
The RMCU unit for each rectifier shall be mounted either adjacent to the rectifier unit or directly on the door or side of rectifier unit.  In either case, the mounting and conduit runs shall be done in a manner so as to not interfere with the opening of all rectifier cabinet doors, servicing of the rectifier or impede the cooling of the rectifier.  All hardware used to mount the RMCU unit shall be minimum 304 grade stainless steel.  The unit shall be mounted at a location and in a manner so as not to interfere with the opening all doors of the Rectifier unit as well as any other equipment in the vicinity of the Rectifier unit.  The RMCU mounting shall not interfere with the normal operation and maintenance procedures required for the Cathodic Protection System.
3.3. RMCU to Rectifier Unit Wiring
Wire and cable, of the type specified in paragraph DIRECT CURRENT CABLES, shall be installed between the RMCU Unit and the appropriate monitor and AC power supply points or terminals in the cathodic protection rectifier unit.  The signal control wiring to temporarily interrupt the DC output of the rectifier shall be routed to the contractor furnished and installed interruption device installed by the contractor inside the rectifier unit.  All wire and cable run between the two units shall be installed in conduit conforming to the requirements of this specification and the NEC.  The wiring of the RMCU to the Rectifier shall not interfere with the normal operation and maintenance procedures required for the Cathodic Protection System.  Connection points inside the cathodic protection rectifier shall be as follows:
· DC Volts – At the DC output terminal labeled Anode (+) and Structure (-).

· DC Amperes – At the inner terminal studs of the Main Circuit Shunt Resistor.
· Potential – At the rectifier terminal connectors for the existing system permanent reference electrode and reference ground.
3.4. PC Software Installation
The required software to interrogate, administer, analyze, provide alarm notification and archive the RMCU data shall be installed on the government furnished PC computer at the same time as RMCU system installation so that proper operation of both system components can be verified.  All software shall be installed with monitor and alarm definitions complete for normal operation of the RM System.  Information as to the normally expected operating DC Voltage, Amperage and Structure-to-Electrolyte Potential (“On” and “Instant-Off”) parameters for each system will be provided in writing by the Technical Point of Contact (TPOC) which will be defined in the successful bidders contract.
3.5. System Commissioning
3.5.1. General

The Contractor's Remote Monitoring Expert (RME) shall perform the following system energizing and commissioning tests.  All energizing and commissioning tests shall be performed by the RME in the presence of the TPOC’s representative.  The RME shall give the Contracting Officer's representative 10 days advance notice of the date of the test so that a representative can be present.  The primary field VOM instruments used in conducting the field calibration tests shall have been calibrated by an accredited testing laboratory not more than 12 month before the commissioning testing.  Certification shall be provided to the Contracting Officer's representative for approval.

3.5.2. Accuracy Testing
After installation of all RMCU’s are complete, the PC computer and RMCS software shall be used to access each RMCU.   The software shall acquire the required data remotely at least three times for each RMCU while locally measured data at each Cathodic Protection Rectifier/RMCU is simultaneously acquired.  As a minimum, the required data is defined as the cathodic protection rectifier DC output voltage and amperage and the structure-to-electrolyte potential both with the system “On” and during system “Instant-Off”.  Coordination of the timing of all measurements shall be done by radio or cellular telephone to assure simultaneous data capture for comparison purposes.  All data shall be evaluated for conformance to the accuracy requirements in this specification.
3.5.3. Recording of Measurements
All RMCU commissioning measurements including both that gathered automatically by the RMCU/RMCS and that taken manually to confirm the system  acquired data shall be recorded and submitted as part of the system commissioning report.  All tests shall be witnessed by the Contracting Officer's representative and the completed test measurements data shall be submitted to him for his review and approval.

3.13 Guarantee
The software, materials, equipment, and workmanship furnished under this section of the specifications shall be jointly and severally guaranteed by both the manufacturer and contractor for a period of 5 years from the date of system acceptance.  Prior to expiration of the warranty period, the Government will conduct a System RMCU Operation and Measurement Test to determine if the system and equipment are performing in accordance with the these specifications and that no significant deterioration of the system or components therein has occurred during the first year of operation.  Both the Manufacturer and Contractor shall acknowledge responsibility under these guarantee provisions by letter, stating that the software equipment, materials, and workmanship referred to herein are guaranteed to continue to perform as installed and to continue to provide effective corrosion control system monitoring in accordance with the criteria elsewhere in these specifications and specifically indicating the inclusive dates of the guarantee period starting at the date of final acceptance of the correctly working system approved by the government and for a period of 5 years thereafter.
3.14 Software Updates

The system software and hardware manufacturer and contractor both jointly and severally agree to upgrade the system software with any commercial upgrades released during the system five year guarantee period.  They further agree to notify the contracting government agency of any future upgrades via email at an email address to be supplied by the government before the contract installation work is complete for a period of at least an additional 10 years after expiration of the guarantee period.
3.14   OPERATION AND MAINTENANCE INSTRUCTIONS

3.14.1   Operating Instructions

The Contractor shall furnish to the Contracting Officer's representative four (4) complete copies of software programs and hardware operating instructions detailing the step-by-step procedures required for system software and hardware start-up, data field definition and data entry and all other necessary steps needed to provide a complete working Remote Monitoring System including all PC Software and RMCU equipment.  This shall include system and component test data, test set up procedure, test equipment diagrams showing voltmeter connections to the appropriate test locations, and a description of the procedure used for measuring "on" and "instant-off" potentials.  Detailed steps shall show use of the equipment which will be used in the training course.  The operation and maintenance manual shall be submitted to the Contracting Officer's representative for approval 30 days prior to the training course.  Information on the equipment shall include the manufacturer's name, model number, service manual, parts list, and a brief description of all equipment and its basic operating features.

3.14.2   Maintenance Instructions

The Contractor shall furnish to the Contracting Officer's representative four (4) complete copies of maintenance instructions listing routine maintenance procedures, possible breakdowns and repairs, and trouble-shooting guides.  The instructions shall include diagrams for the system as installed, instructions for confirming measurements, suggested frequency of testing system accuracy, means for adding RMCU’s and any other procedures fundamental to the continued operation and maintenance of the RM System.
3.15   TRAINING COURSE 

The Contractor shall conduct a training course for operating staff, as designated by the Contracting Officer's representative, on the cathodic protection system.  The training period shall consist of a total of at least 8 hours of training and shall start after the system is functionally complete, but prior to final acceptance tests.  Course material, including testing data and records, shall be provided for a minimum of 3 Government attendees.  This course material shall be submitted to the Contracting Officer's representative for approval 30 days prior to the scheduled start of the training course.  The training course shall include demonstrations of the software installation and setup, inputting of field definitions necessary for monitoring the DC Voltage and Amperage a new RMCU/Rectifier site and the Structure-to-Electrolyte Potential (both “on” and “instant-off”).  All other functions of the software including setting of alarms and measuring polarization decay values with respect to time shall be included in the train program.  Graphical analysis methods and archiving of data shall also be included in the training as well as data backup and exporting to Microsoft Excel for additional analysis.
-- End Of Section --
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