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SYSTEM DESCRIPTION Provide the initial portion of a complete grid-tie photovoltaic system rated 70 kW DC at STC including photovoltaic panels, microinverters, combiner panel, wiring, mounting system, metering, and reporting equipment.  System shall be configured to produce 120/208 volt 3 phase 4 wire 60 Hz power. The photovoltaic system shall include a metering system for total system power production and a reporting system to monitor individual components. The photovoltaic system and inverter shall be configured as a grid inter-tie solar photovoltaic system.  The individual inverters shall automatically de-energize their output to the building electrical system and disconnect from the photovoltaic panels upon loss of the utility electrical service.  The photovoltaic inverter system shall remain disconnected until the electrical utility voltage has been restored. Equipment shall be identified for use in solar photovoltaic systems. Equipment including wiring, fuses, circuit breakers, etc. used in any DC portion of the photovoltaic power system shall be listed for use in DC circuits. PHOTOVOLTAIC PANELS   Manufacturer, model, and array configuration must have been tested and be compatible with photovoltaic microinverter model.  The equipment ratings shown on the drawings describe the basis of design. The photovoltaic inverter capacities may change the required panel rating and array configuration and will be agreed to during submittals. Acceptable Photovoltaic Panel: SolarWorld SW340 MONO XL or owner approved equal. PHOTOVOLTAIC INVERTERS  Manufacturer and model must have been tested and be compatible with photovoltaic panel model.  Model capacities may change and shall be agreed to during submittals. Acceptable Inverter: Enphase EQ7PLUS-72-2-US with Enphase Q-BA-3-3P-35 string aggregators or owner approved equal. ARRAY MOUNTING Manufacturer and model must be compatible with photovoltaic panels and microinverter models provided. Basis of design is given so contractor can provide design and installation of an equivalent system that is compatible with the provided modules and structure. Subject to compliance with requirements, provide the named product or a comparable product by one of the following: UNIRAC or owner approved equal. Mounting system requirements: roof mounted non-penetrating ballasted aluminum frame mounting system: 1.	10 degree tilt angle. 10 degree tilt angle. 2.	Wind load requirements: [As indicated on structural general notes]. Wind load requirements: [As indicated on structural general notes]. 3.	Snow Load: [As indicated on structural general notes]. Snow Load: [As indicated on structural general notes]. 4.	Total System Weight: [5] lbs/sf Total System Weight: [5] lbs/sf 5.	Seismic Requirements: [As indicated on structural general notes]. Seismic Requirements: [As indicated on structural general notes]. 6.	Provides four mounting supports for each panel in accordance with manufacturer's requirements. Provides four mounting supports for each panel in accordance with manufacturer's requirements. 7.	Coordinate final dimensions with architectural drawings and existing conditions. Coordinate final dimensions with architectural drawings and existing conditions. 8.	Structural aluminum members to be mill finish.  All brackets and connections to be stainless steel. Structural aluminum members to be mill finish.  All brackets and connections to be stainless steel. 9.	Connect mounting system to electrode grounding system. Connect mounting system to electrode grounding system. Provide complete solar array mounting system including rails, splices, fasteners, legs, clamps, standoffs, feet, and anchors. INSTALLATION Photovoltaic cabling shall be installed in raceways separate from other building system cabling.  Photovoltaic cabling shall be installed in conduit when located interior to the building. The photovoltaic panels and arrays shall be configured in an open circuit, short circuit, or provided with an opaque covering to disable the array from producing electrical power during installation.  Refer to the manufacturer's information for additional disabling requirements during installation. Install fuses in all fuse holders and disconnects.  Provide a label on the inside of each disconnect identifying the size, type, and model of each fuse installed. Provide provisions to seal all exterior penetrations. All photovoltaic system roof penetrations shall be sealed by a certified roofing contractor at the expense of the photovoltaic system contractor. Wire and Cable Schedule: a.	Exterior:  Photovoltaic panel manufacturer-supplied cabling with quick connects. Exterior:  Photovoltaic panel manufacturer-supplied cabling with quick connects. b.	Interior:  Copper, stranded conductor, 600 volt insulation, THHN/THWN-2. Interior:  Copper, stranded conductor, 600 volt insulation, THHN/THWN-2. c.	Wet Locations:  Copper, stranded conductor 600 volt insulation THWN-2. Wet Locations:  Copper, stranded conductor 600 volt insulation THWN-2. d.	Conductors shall be color coded as follows: Conductors shall be color coded as follows: 1.	PV-:  Black PV-:  Black 2.	PV+:  Red PV+:  Red 3.	Ground Bond:  Green Ground Bond:  Green 4.	AC Phase A: Black AC Phase A: Black 5.	AC Phase B: Red AC Phase B: Red 6.	AC Phase C: Blue AC Phase C: Blue 7.	AC Neutral: White AC Neutral: White Interconnect photovoltaic inverters and/or communications gateway to each other and to the facility's local area network patch panel using Category 6 cable or other cable as directed by the inverter manufacturer. Provide provisions for programming and initializing the system metering and reporting software per the Owner's requirements.  The Contractor shall organize a meeting with the Owner to finalize the programming and user interfaces of the program software. Install equipment per the manufacturer's recommendations.

AutoCAD SHX Text
LABELING Label all photovoltaic system equipment as required by code. Label ground fault indicators:  IN THE EVENT OF A GROUND FAULT INDICATION - THE NORMALLY GROUNDED CONDUCTORS MAY BE ENERGIZED AND UNDERGROUNDED” Label all AC-alternating current and DC-direct current disconnects of the photovoltaic power system: ---PHOTOVOLTAIC SYSTEM DISCONNECT---WARNING.  ELECTRIC SHOCK HAZARD.  DO NOT TOUCH TERMINALS.  TERMINALS ON BOTH THE LINE AND LOAD SIDES MAY BE ENERGIZED IN THE OPEN POSITION' The AC disconnecting means for each photovoltaic inverter system shall be labeled with the following: 1.	Operating Current: Operating Current: 2.	Operating Voltage: Operating Voltage: 3.	Maximum System Voltage: Maximum System Voltage: Short Circuit Current: The interactive system point of interconnection shall be labeled at the disconnecting means with the following: 1.	Maximum AC Output Operating Current: Maximum AC Output Operating Current: 2.	Operating AC Voltage: Operating AC Voltage: The building service entrance disconnect shall be clearly labeled to identify there is a photovoltaic system interconnection. The location of the interactive system disconnect shall be identified with a plaque reading: WARNING - PHOTOVOLTAIC SYSTEM DISCONNECT LOCATED AT 0209-PANEL MDP IN FIRST FLOOR ELECTRICAL ROOM 102.” SUBMITTALS Photovoltaic Panels:  Include unit dimensions, weight, material construction, wattage, voltage, current, open circuit voltage, short circuit current, installation and maintenance information, and manufacturer voltage correction factor in information. Photovoltaic Microinverter:  Include unit dimensions, weight, installation and maintenance information.  Also include the following: Input:  DC voltage range, max current input. Output:  AC voltage range, total harmonic distortion, power factor, efficiency, maximum current output. General:  Power consumption, enclosure type, compliance with references. Environment:  Ambient temperature rating, cooling requirements. Array Mounting System:  Calculations, drawings and installation details shall be designed and sealed by a Structural Engineer licensed in the State of Illinois experienced in solar mounting frame design and installation. Coordination drawing drawn to scale and coordinating the photovoltaic array with other systems and equipment in the vicinity for use in the development and layout of the mounting frame. Clear indication of design forces and maximum potential component forces at attachment points to building structure for confirmation of acceptability by the Structural Engineer of Record. Plan drawings and details shall be cross-referenced. Details provided are to clearly indicate attachment to structure, correctly representing the fastening requirements. Provide list of certified installers with proof of certification. Provide calculation of expected annual total kilowatt hours for proposed equipment and installation. Provide detailed calculations demonstrating array and inverter compatibility. Operation and maintenance data: Include description of operation and servicing procedures, list of major components, recommended remedial and preventative maintenance procedures, and list of spare parts. FIELD QUALITY CONTROL Check for damage and tight connections prior to allowing the photovoltaic panels to begin power generation. Check for damage and proper operation of the photovoltaic inverters. Verify operation of the metering and reporting system components.  Adjust and update the graphical user interface for project specific conditions. Notify Owner/Architect/Engineer seven days prior to beginning final witness testing of the photovoltaic system. The Contractor shall fully test the complete photovoltaic system prior to notifying the Owner/Architect/Engineer for final witness testing. Test, measure, and record the following system values: 1.	Date: Date: 2.	Time of test: Time of test: 3.	Testers: Testers: 4.	Sun overcast conditions (full sun) (scattered clouds) (full cloud coverage). Sun overcast conditions (full sun) (scattered clouds) (full cloud coverage). 5.	Inverter: Inverter:      DC input current:      DC input voltage:      AC output current:      AC output voltage:      Output power: Performance Test of Interactive Inverter System: Verify proper operation of the photovoltaic system.  Verify the photovoltaic system is producing power and delivering it to the building electrical distribution system. Simulate power outage of electrical utility by switching the main electrical service disconnect from “closed” to closed” to to open”. . Verify that each individual photovoltaic inverter has stopped producing electrical energy and has disconnected itself from the photovoltaic panels and building electrical distribution system. Simulate return of utility electrical power by switching the main electrical service disconnect from “open' to open' to closed”. . Verify each photovoltaic inverter has reconnected to the photovoltaic panels and building electrical distribution system.  Verify power delivery from the photovoltaic inverters to the building electrical distribution system. Document any test failure, including reason for failure and corrective actions.  Retest the photovoltaic system to complete satisfactory operation.
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OWNER TRAINING Provide complete overview of the photovoltaic system to the Owner including: 1.	System overview System overview 2.	System operation System operation 3.	Manufacturer maintenance instructions Manufacturer maintenance instructions 4.	System component locations System component locations 5.	Operation of the metering and reporting components and software Operation of the metering and reporting components and software 6.	Minimum Training Time: Minimum Training Time: Eight hours includes:      Four hours system components.      Four hours computer software operation. METERING AND REPORTING Provide manufacturer's software for metering and reporting on personal computer.  The manufacturer's software shall include provisions for custom initialization of the photovoltaic system viewing and reporting. Displayed and Recorded Data: The following data shall be provided for each photovoltaic inverter and updated every 10 seconds. a.	Power Power b.	kWh today kWh today c.	Total kWh Total kWh d.	Date Date e.	Time Time The following data shall be provided for the entire photovoltaic system: a.	Power Power b.	kWh today kWh today c.	Total kWh Total kWh d.	Date Date e.	Time Time f.	kWh to utility today kWh to utility today g.	Total kWh to utility Total kWh to utility The above information shall be recorded, logged, and compiled by the personal computer software for production and performance evaluation purposes. Provide data reporting and recording of all manufacturers' standard reporting functions and data acquisition reporting. Monitoring and metering for public displays, web pages, and in-facility displays. System shall include 3-phase metering, gateway, and internet capabilities. Display screens shall include: a.	Energy meters of generation and usage Energy meters of generation and usage b.	15-minute energy demand 15-minute energy demand c.	Historical graphs of daily, three-day, weekly, monthly, and annual Historical graphs of daily, three-day, weekly, monthly, and annual d.	Weather module displaying irradiance, temperature and wind speed, and National government weather Weather module displaying irradiance, temperature and wind speed, and National government weather feed. e.	Equivalencies options including gasoline, light bulbs, trees, and tons of CO2 Equivalencies options including gasoline, light bulbs, trees, and tons of CO2 f.	Customizable options and pages Customizable options and pages Display equipment: Flat panel PC. (Furnished and installed by owner). Inverter communications and monitoring for performance, trouble, and diagnostics. Input and output voltages, amperages, and power and fault alarms shall communicate to the gateway and designated users.
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