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SECTION 264114
CATHODIC PROTECTION - STEEL WATER STORAGE TANKS

THIS SECTION COVERS AUTOMATICALLY CONTROLLED IMPRESSED-CATHODIC PROTECTION.  CONSULT MANUFACTURERS’ CATALOGS FOR TYPICAL ANODE CONFIGURATIONS DEPENDING ON TANK CONFIGURATION AND INDICATE SELECTION ON THE DRAWING ALONG WITH THE POTENTIAL-CONTROL LOCATION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Water Tank Painting:  Section 099701.

DELETE PARAGRAPH BELOW IF TANK IS BEING MERELY REPAINTED AND/OR MODIFIED.

B.
Steel Water Storage Tank:  Section 331614.


C.
Electric Work:  Section 260509.

1.02
REFERENCES

A.
Without limiting the general aspects of other requirements of this section comply with the latest editions of the following standards:



1.
AWWA D104 - Automatically Controlled, Impressed-Current Cathodic Protection for the Interior of Steel Water Tanks.



2.
NFPA 70 - National Electrical Code.



3.
NACE - National Association of Corrosion Engineers.

1.03
SUBMITTALS

A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.


B.
Submittals Package:  Submit the shop drawings, product data, and quality control submittals specified below at the same time as a single package.


C.
Product Data:



1.
Catalog sheets and drawings of the system components and system layout, including specifications and installation instructions.



2.
Composite wiring and/or schematic diagrams of the system as proposed to be installed.  Standard diagrams will not be acceptable.



3.
Parts List.



4.
Maintenance and operation manual.


D.
Quality Control Submittals:



1.
The manufacturer producing the system shall submit a performance affidavit certifying to the Contractor and the State, jointly, that:




a.
The Contract documents have been fully examined.




b.
Cathodic protection systems of the type specified herein have been produced by the manufacturer for at least five similar projects and it has directed or advised on the installation of these systems.




c.
The system offered will meet in every way the material, manufacturing, assembly and design requirements set forth in these Contract documents.



2.
Submit 2 copies of the performance affidavit with the initial product data submittal.




a.
The affidavit shall be signed by a corporate officer and witnessed by a notary public.  The corporate officer shall be a Vice President or higher unless a statement authorizing the signature is attached.




b.
Product data will not be reviewed prior to receipt of an acceptable performance affidavit.



3.
Submit 2 copies of a statement by the manufacturer producing the system giving the following information regarding its Company Field Advisor:




a.
Name, business address and telephone number of the individual.




b.
A certified statement that the individual shall be under the direction of an engineer certified as a Corrosion Specialist or Cathodic Protection Specialist by NACE.




c.
Services, listed specifically for this project, for which authorization is given.

1.04
QUALITY ASSURANCE

A.
Equipment, controls and accessories covered in this section constitute a complete system which shall be designed and assembled by a single manufacturer, who shall have devised and be accountable for the system.


B.
Services of Company Field Advisor:



1.
Arrange for the manufacturer producing the system to provide the services of a qualified Company Field Advisor for the following purposes:




a.
Rendering advice on the installation of equipment.




b.
Installation inspection, adjustment, and testing of the system.




c.
Witnessing startup and final system tests, then certifying with an affidavit in each case that the system is installed in accordance with the Contract documents and is operating properly.




d.
One 8-hour session for instruction of Facility personnel in the operation, proper maintenance and repair of the equipment.  The training shall be directed toward the installed system and not be a general (canned) training course.

PART 2   PRODUCTS
2.01
SYSTEM MANUFACTURERS

A.
MATCOR, Inc., P. O. Box 687, Doylestown, PA  18901, (215)348-2974.


B.
Harco/CPS Waterworks, Corrpro Company, Inc., 1055 W. Smith Rd., Medina, OH  44256, (330) 725-6681.

2.02
DESIGN

A.
Design system to provide effective corrosion control in accordance with criteria for protection based on a tank-to-water potential within a range of -0.850 volts to -1.100 volts relative to a copper-copper sulfate reference electrode.



1.
Criteria shall be maintained by an automatically controlled rectifier and a long-life anode system.



2.
Base system capacity and performance on:




a.
Total surface area of the tank, including high water level in the bowl and wet risers which are 30-inch diameter or larger.




b.
Type and condition of coating.




c.
Total bare surface area to be protected at least 25 percent of the total surface area.




d.
Minimum current density of 0.5 ma/sq ft bare surface area.




e.
Chemical analysis of water including resistivity expressed in ohm-cm.




f.
Susceptibility of tank to icing.




g.
Minimum anode system life of 20 years.

2.03
SYSTEM COMPONENTS

A.
Rectifier unit shall include:



1.
Transformer, full wave.



2.
Silicon rectifying elements.



3.
Circuit breaker(s).



4.
Lightning, surge and overload protection.



5.
Provision for air-cooling.



6.
Necessary voltmeter(s) and ammeter(s).



7.
NEMA 3R weatherproof cabinet.



8.
Provision for varying current from zero to 100 percent or rated capacity.



9.
Provisions for mounting, grounding, and locking.



10.
Provision for 110-120 volt, 60 Hz, single phase A.C. incoming power.



11.
Meters to read D.C. output capacity in volts and amperes.



12.
Number of circuits or separate rectifiers in accordance with Design Article.



13.
Automatic controller capable of adjusting current output to compensate for changes in water level, temperature or water, water chemistry, and cathodic polarization.  Include the following:




a.
Use of long-life reference electrodes mounted in the tank.




b.
Ability to monitor the tank-to-water potential.




c.
Ability to automatically adjust the tank-to-water potential to a preset value.




d.
Ability to operate within 25mv of preset value.




e.
Ability to automatically limit current to a preset value.




f.
Use of potential meter(s) to display tank-to-water potential.


B.
Reference electrode shall be a copper-copper sulfate electrode manufactured to remain stable (plus or minus 25mv) for a minimum of 10 years.  Electrode to lead wire connection shall be encapsulated to prevent water migration.


C.
Anode suspension system:



1.
Anode system suspended from the roof of the tank and contained in a flexible, non-metallic housing capable of stretching up to 50 percent of its length in icing conditions.  Anode element and connecting cable shall be contained in the housing so that the anode cannot short to the tank.




a.
Anode system shall have been manufactured by the supplier for at least 10 years for water tank applications.



2.
Handhole assemblies used for the installation of vertical anode suspension systems from the roof of the tank shall consist of a 6-inch diameter steel cover, rubber gasket, and a steel bar and bolt assembly.




a.
Hot dip galvanize assemblies after fabrication.


D.
Anode Materials:



1.
One of the following selected in accordance with Paragraph 2.02 A.




a.
Minimum 0.062 inch diameter platinized niobium with 25 micro inches of platinum.




b.
Minimum 0.062 inch diameter titanium with a precious metal oxide coating.



2.
Seal anode to header cable connections to prevent migration of water.


E.
Pressure Entrance Fitting:



1.
For icing tanks provide a pressure entrance fitting to accommodate anode and reference electrode lead wires through the side wall of the bowl or riser of the tank.



2.
Fitting:




a.
Maximum 1.5-inch coupling rated at 3000 lb.




b.
Designed to prevent leakage and water migration through the insulated wires.


F.
Wiring:



1.
Within the Tank:  Insulated to prevent copper conductor to water contact.



2.
Exterior of the Tank:  Insulated and run in rigid conduit.


G.
Hardware used in conjunction with the system shall be protected against corrosion.

PART 3   EXECUTION

3.01
INSTALLATION

A.
The system shall be installed under the direction of the Company Field Advisor by personnel who are specifically trained and qualified in the installation of cathodic protection systems.



1.
Install components as shown on “Approved” or “Approved as Noted” drawings.



2.
Install pressure entrance fitting in accordance with AWWA D100.



3.
Perform welding, cutting, and coating in accordance with AWWA D100, D102, and D105.



4.
Inspect materials and equipment prior to installation.  Replace any component found to be defective.



5.
Electrical work shall be in accordance with the National Electrical Code.




a.
Install lead wires so as to prevent damage from abrasion.




b.
Seal electrical connections within the tank to prevent water migration.



6.
Mount rectifier at a convenient height (eye level) for monitoring and service purposes.

3.02
ENERGIZING SYSTEM

A.
Following installation of the system and filling of the tank, provide startup service under the direction of the Company Field Advisor and coordination of the Director’s Representative.



1.
Startup service shall include energizing, testing, and adjusting the system, in accordance with latest NACE recommended practice for potable water storage tanks, for optimum performance of the cathodic protection system.



2.
Conduct testing with a calibrated portable copper-copper sulfate reference electrode and a portable high impedance voltmeter.  Measure a minimum of 5 locations.



3.
Test data shall be reviewed and evaluated by the Company Field Advisor in accordance with criteria for protection.

3.03
FINAL TEST

A.
Conduct a final test and adjustment of the system, under the direction of the Company Field Advisor and coordination of the Director’s Representative, approximately 12 months after the startup service.  Test procedure shall be the same as that at the time of the startup service.

3.04
CONTRACT CLOSEOUT SUBMITTALS

A.
Upon successful completion of testing at startup and again at final test, submit affidavits by the Company Field Advisor under Company letterhead to the Director’s Representative as called for in Quality Assurance Article.


B.
Following successful startup service submit “as-built” drawings to the Director’s Representative.

END OF SECTION
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