SECTION 463153 - OZONE GENERATING AND FEED EQUIPMENT
Note that this section has only been edited for NYSOGS standardization and has not been technically edited. The designer shall make all technical edits specific to the project for this section.
This Section includes ozone generating and feed equipment for disinfection at a water or wastewater treatment plant.
The most common method of producing ozone is the electrical discharge method, where very dry air or pure oxygen is exposed to a high-voltage discharge. The generator electrodes are two concentric tubes: an outer tube generally constructed of stainless steel and an inner electrode fabricated by adding a layer of metal on the inside of a dielectric; the metal electrode is cooled by water. The ozone is fed from the generator into a contact chamber containing the water or wastewater to be disinfected in order to transfer the ozone and to provide sufficient contact time for disinfection.
Ozone is generated on Site because it is unstable and decomposes to elemental oxygen shortly after generation. In addition to disinfection, ozonators may be used for odor control; modify this Section accordingly to treat contaminated airflow.
GENERAL
SUMMARY
Section Includes:
Ozone generating and feed equipment.
Ozone equipment for small plants.
Related Requirements:
List other Sections directly related to or affecting Work of this Section. Include Sections specifying information expected to be found in this Section as well as Sections required to describe complete system or assembly requirements.
Section 460548 - Vibration and Seismic Controls for Water and Wastewater Equipment: Vibration isolation and seismic control of UV treatment equipment and appurtenances.
Section 460553 - Identification for Water and Wastewater Equipment: Nameplates for equipment specified in this Section.
REFERENCE STANDARDS
List reference standards included within text of this Section, with designations, numbers, and complete document titles.
National Electrical Manufacturers Association:
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
COORDINATION
Coordinate Work of this Section with Work of other Sections.
Consider including following Paragraph if Project is being constructed in an existing plant.
Maintain flow of [water] [wastewater] and its disinfection until proposed system is tested, approved, and fully operational.
PREINSTALLATION MEETINGS
Convene minimum [one week] [<________> weeks] prior to commencing Work of this Section.
SUBMITTALS
Only request submittals needed to verify compliance with Project requirements.
Submittals for this section are subject to the re-evaluation fee identified in Article 4 of the General Conditions.
Manufacturer’s installation instructions shall be provided along with product data.
Submittals shall be provided in the order in which they are specified and tabbed (for combined submittals).
Submit manufacturer information for system materials and component equipment, including electrical characteristics and connection requirements.
Submit ozone production rate, dielectrics configuration, cooling mechanism, controls, feed source [, and] <________>.
Shop Drawings:
Indicate size and configuration of assembly, mountings, weights, and accessory connections.
Indicate system materials, component equipment, wiring diagrams, and schematics.
Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
Include separate Paragraphs for additional certifications.
Test and Evaluation Reports: Submit installation certificate from equipment manufacturer's representative as described in PART 3.
Manufacturer Instructions: Submit detailed instructions on installation requirements, including storage and handling procedures.
Source Quality-Control Submittals: Indicate results of [shop] [factory] tests and inspections.
Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.
Manufacturer Reports:
Certify that equipment has been installed according to manufacturer instructions.
Indicate activities on Site, adverse findings, and recommendations.
Qualifications Statements:
Coordinate following Subparagraphs with requirements specified in QUALIFICATIONS Article.
Submit qualifications for manufacturer and installer.
Submit manufacturer's approval of installer.
CLOSEOUT SUBMITTALS
Project Record Documents: Record actual locations of installed ozone generating and feed equipment.
MAINTENANCE MATERIAL SUBMITTALS
Spare Parts:
Furnish [one set] [two sets] of manufacturer's recommended spare parts.
Tools: Furnish special [wrenches] <________> and other devices required for Director’s Representative to maintain and calibrate <________>.
QUALITY ASSURANCE
Include this Article to specify compliance with overall reference standards affecting products and installation included in this Section.
In following Paragraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Perform Work according to <________> standards.
Include following Paragraph only when cost of acquiring specified standards is justified.
Maintain <________> [copy] [copies] of each standard affecting Work of this Section on Site.
QUALIFICATIONS
Coordinate following Paragraphs with requirements specified in SUBMITTALS Article.
Manufacturer: Company specializing in manufacturing products specified in this Section with minimum [three] <________> years' [documented] experience.
Installer: Company specializing in performing Work of this Section with minimum [three] <________> years' [documented] experience [and approved by manufacturer].
DELIVERY, STORAGE, AND HANDLING
Inspection: Accept materials on Site in manufacturer's original packaging and inspect for damage.
Store materials according to manufacturer instructions.
Protection:
Protect materials from moisture and dust by storing in clean, dry location remote from construction operations areas.
Provide additional protection according to manufacturer instructions.
EXISTING CONDITIONS
Field Measurements:
Verify field measurements prior to fabrication.
Indicate field measurements on Shop Drawings.
WARRANTY
This Article extends warranty period beyond one year. Extended warranties may increase construction costs and Director’s Representative enforcement responsibilities. Specify warranties with caution.
Furnish [five] <________>-year manufacturer's warranty for ozone generating and feed equipment.
PRODUCTS
OZONE EQUIPMENT
Manufacturers:
Designer to provide two manufacturers and approved equivalent for all listed products.
****** [OR] ******
In following Subparagraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Furnish materials according to <________> standards.
Insert descriptive specifications below to identify Project requirements and to eliminate conflicts with products specified above.
Description:
Dielectrics Configuration: [Horizontal] [Vertical].
Cooling Medium: [Water] [Air] [Water and oil] <________>.
Control Mechanism: [Voltage] [Frequency].
Feed Source: [Oxygen] [, air] [, or] [high-pressure air].
Performance and Design Criteria:
Ozone Production Rate: [10] [100] [1,000] <________> lb./day 
Maximum Generator Pressure: [20] [100] <________> psig 
Plant Flow Rates:
Peak: <________> MGD 
Average: <________> MGD 
Minimum: <________> MGD 
Total Suspended Solids Concentration: <________> mg/ L.
Turbidity: <________> NTU 
Wastewater Temperature Range: <________> to <________> degrees F 
Five-Day Biochemical Oxygen Demand: <________> mg/L.
Inactivation:
Total Effluent Coliform:
Thirty-Day Daily Sample Mean: [200] <________> MPN per 100 mL.
Maximum Seven-Day Average: [400] <________> MPN per 100 mL.
OPERATION
Electrical Characteristics:
[<________> hp [<________> RLA].
Voltage: <________> V, [single] [three] phase, 60 Hz.
Maximum [Fuse Size] [Circuit Breaker Size] [Overcurrent Protection]: <________> A.
Minimum Circuit Ampacity: <________>.
Minimum Power Factor: <________> percent at rated load.
Motors:
Constant speed.
Control Panel:
Type: Programmable logic controller.
Factory mounted.
NEMA 250 Type [1] [4] <________>.
Single-point power connection and grounding lug.
Controls:
Outlet Gas Temperature Monitor: Before and after generator.
LOW AIR FLOW alarm.
HIGH TEMPERATURE shutdown.
Cooling Water: Monitor and LOW FLOW alarm.
Gas pressure [safety valve] [rupture disc].
Dew point meter.
<________>.
Disconnect Switch: Factory mounted [in control panel] [on equipment].
Operation Sequences: <________>.
Materials:
Enclosure and Air Dryer:
Material: Carbon steel.
Ozone Module: Type 316 stainless steel electrode assembly inside stainless-steel-lined PVC outer body.
Off-Gas Tank: Stainless steel.
Connections: Stainless steel.
Anchor Bolts, Nuts, and Washers: Stainless steel.
Accessories:
Mixing Equipment: [Inline mixer] [Porous diffusers] [Ejectors].
Ozone Destroyer: Heater [and catalyst] to cause thermal decomposition.
Skid mounting.
OZONE EQUIPMENT FOR SMALL PLANTS
Manufacturers:
Designer to provide two manufacturers and approved equivalent for all listed products.
****** [OR] ******
In following Subparagraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Furnish materials according to <________> standards.
Insert descriptive specifications below to identify Project requirements and to eliminate conflicts with products specified above.
Description: [Skid-mounted] system including generator, mixing system, degassing tank, ozone destroyer, and feed pump.
Feed Pump:
Material: Stainless steel.
Seal: [Viton] <________>.
Performance and Design Criteria:
Ozone Production Rate: [1] <________> lb./day 
Receiving Water Flow Rate: [5] [50] [100] <________> gpm 
Maximum Operating Pressure: [50] <________> psig 
Maximum Water Pressure: [100] <________> psig 
Maximum Water Pressure Drop: [3] <________> psi 
Materials:
Enclosure: Carbon steel with epoxy coating.
Off-Gas Tank: Stainless steel.
Injector: Kynar.
Wetted Parts and Connections: Stainless steel.
Anchor Bolts, Nuts, and Washers: Stainless steel.
Accessories:
Remote start.
Water Flow Switch: Start and stop system automatically based on water flow.
Dissolve Ozone Sensor: Monitors, displays, and controls actual ozone levels in water.
Oxidation-Reduction Potential (ORP) Monitor: Monitors ORP level and controls dissolved ozone levels in water.
Ambient Temp Sensor: Monitors ambient temperature to protect ozone generator and oxygen concentrator.
Ambient Relative Humidity Sensor: Monitors relative humidity to protect oxygen concentrator and shut down O2 concentrator.
Hour Meter: Displays ozone generator run time.
Ozone Destruct Unit: Reverts all excess ozone from contact tank to oxygen.
Remote Ozone Monitor: Monitors ozone in a remote location.
SOURCE QUALITY CONTROL
Pilot test and calibrate units prior to installation to ensure that they meet discharge permit requirements for Project.
Include one or both of following Paragraphs to require Director’s Representative's inspection or witnessing of test at factory.
Director’s Inspection:
Make completed clarifier equipment available for inspection at manufacturer's factory prior to packaging for shipment.
Notify Director’s Representative at least [seven] <________> days before inspection is allowed.
Director’s Witnessing:
Allow witnessing of factory inspections and test at manufacturer's test facility.
Notify Director’s Representative at least [seven] <________> days before inspections and tests are scheduled.
Include following Paragraph if reliance on fabricator's approved quality-control program is sufficient for Project requirements.
Certificate of Compliance:
If fabricator is approved by authorities having jurisdiction, submit certificate of compliance indicating Work performed at fabricator's facility conforms to Contract Documents.
Specified shop tests are not required for Work performed by approved fabricator.
EXECUTION
EXAMINATION
Verify that facilities are ready to receive ozone generating and feed equipment.
INSTALLATION
According to manufacturer instructions.
****** [OR] ******
In following Paragraph insert "State of New York Department of Transportation," "Municipality of ________ Department of Public Works," or other agency as appropriate.
Installation Standards: Install Work according to <________> standards.
FIELD QUALITY CONTROL
Inspection and Functional Testing:
Operate ozone system for minimum seven consecutive days with plant water.
Test and Inspect:
Proper installation and alignment of unit.
Electrical wiring and connections.
Instrumentation, alarms, and indicators.
ON-OFF and HAND-OFF-AUTO switches and ground fault circuit interrupters.
Performance testing may be performed by Director’s Representative or an independent laboratory contracted by Director’s Representative or Contractor. 
Performance Testing:
After installed ozone equipment has been inspected and functional test has been completed, begin performance testing.
Collect samples at or near peak flow rate.
Analyze samples for following parameters:
Fecal coliform, MPN per 100 mL, immediately upstream of unit.
Fecal coliform, MPN per 100 mL, immediately downstream of unit.
Test for 14 continuous days and collect and analyze samples three times in each 24-hour period.
If sample results do not meet specified performance, retest for minimum two additional consecutive days or until acceptable bacteriological results have been obtained.
Manufacturer Services: Furnish services of manufacturer's representative experienced in installation of products furnished under this Section for not less than <________> days on Site for installation, inspection, startup, field testing, and instructing Director’s Representative's personnel in maintenance of equipment.
Equipment Acceptance:
Adjust, repair, modify, or replace components failing to perform as specified and rerun tests.
Make final adjustments to equipment under direction of manufacturer's representative.
Furnish installation certificate from equipment manufacturer's representative attesting that equipment has been properly installed and is ready for startup and testing.
DEMONSTRATION
Demonstrate equipment startup, shutdown, routine maintenance, and emergency repair procedures to Director’s Representative.
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