
   
 

 

 

 

 

 

 

 

Dear Customer, 
 
 
Congratulations on your new Photovoltaic System!  Thank you for 
choosing SunEdison.  Here at SunEdison it is our goal to provide you 
with the best service and support in the industry. 
 
This manual was designed to provide you with all the necessary 
information about the system.  In the event that it becomes necessary 
to contact us for further assistance, please call the SunEdison 
Service Department. 
 
 
 
Dial (888-786-3347) and ask for the SunEdison Service Manager.

SunEdison LLC  www.sunedison.com 
 



[Operation and Safety Manual] 

Introduction and Overview to PV Systems 

2.6 MW DC Photovoltaic 
System 200 Westboro Road 

NORTH GRAFTON, MA 01536 

THIS EQUIPMENT IS MAINTAINED AND OPERATED BY SUNEDISON AND ITS AFFILIATES 
ONLY. UNAUTHORIZED PERSONNEL SHALL NOT PERFORM WORK ON OR SHUTDOWN 
THIS SYSTEM UNLESS IN AN EMERGENCY. CALL 911 IN AN EMERGENCY WHEN 
NECESSARY. CONTACT SUNEDISON AT 888-786-3347 AND ASK FOR THE SERVICE 
MANAGER.
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1 Introduction 

This manual describes the 2604 kW dc photovoltaic system installed at: 

2.6 KW DC Photovoltaic System 
200 Westboro Road 

NORTH GRAFTON, MA 01536 

It should not be used to maintain or troubleshoot any other photovoltaic systems.  The National 
Electrical Code, local building codes and OSHA safe work practices should take precedence in 
case of a conflict with any statements made within this manual. 

Throughout this manual, the following symbols will be used to highlight important notes and 
steps. They are: 

WARNING:  A dangerous voltage or condition exists.  Use extreme caution when 
performing these tasks. 

CAUTION: This procedure is critical to the safe installation or operation of the 
system. Follow these instructions closely. 
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Quick PV System Overview 

This section pertains to the ground mounted photovoltaic system sized at 

2.6 KW DC Photovoltaic System 
200 Westboro Road 

NORTH GRAFTON, MA 01536 

This PV system shall be maintained and operated by SunEdison authorized employees only.  
Unauthorized personnel shall not operate this system unless in an emergency situation.  
This document provides the necessary steps to shutdown this system in the case of an 
emergency only.  In the event of an emergency call 911 when necessary. 

This system is comprised of electrical components that operate at both DC and AC 
voltages. System voltages range from 0 – 600 VDC, and 0 – 480 VAC. SunEdison 
employees or SunEdison authorized employees only shall maintain and operate 
this system.  

PHOTOVOLTAIC SYSTEM MAJOR COMPONENTS AND LOCATION: 

The Photovoltaic system is located on the ground at the New Bedford MA. This photovoltaic 
system has 5 major components: 

1. Solar modules (MEMC-M320BMC, 8140 modules. ) – Figure 1
2. Inverter (Advanced energy 500 TX, FOUR. each) – Figures 2
3. Game change Racking structure – 4*3 tables – Figure 3

There are 8140 MEMC-M320BMC.PV modules in the system. The modules are ground mounted 
on a light gauge steel supporting structure tilted at 20 degree  FIXED TILT The (4) AE 500 TX  
inverters are located on the Northwest side of the array,  
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POWER SHUTDOWN SEQUENCE OF OPERATION: 

This photovoltaic system shall not be shut down by persons other than SunEdison authorized 
employees, unless in the case of an emergency.  Disconnecting the system from the facility will 
shut down the entire PV system. To disconnect the system from the facility: 

1. Locate the PV system AC safety disconnect switch it is located inside on the Northwest
side of the array, adjacent to the inverters.

2. Open the disconnect switch (move the large arm to the off position)
3. Call SunEdison at (888) SUNEDISON (888-786-3347) and inform the Service Manager

that the system was shutdown due to an emergency.

Figure 1: Ground Mounted Solar Array (MEMC –M 320 BMC Modules) 
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 Figure 2: Advanced Energy 500 TX inverter 

SunEdison LLC www.sunedison.com 



[Operation and Maintenance Manual] 

Figure 3: Racking solution

SunEdison LLC www.sunedison.com 



[Operation and Maintenance Manual] 

General PV System Safety 

All maintenance, service and repair work should be performed by qualified personnel.  All 
electrical work should be performed by trained electricians who are experienced working with 
voltages up to 600 VDC and 480 VAC. 

This voltage will be present whenever the photovoltaic modules are exposed to 
sunlight. They can only be “turned off” by covering them with an opaque material. 

These voltages are produced by a photovoltaic array whenever sunlight reaches the 
photovoltaic cells, and are present within the DC section of the inverter. 

Photovoltaic system installations are “governed” by local building jurisdictions, which typically 
base their electrical inspection requirements on the National Electrical Code (NEC), and most 
specifically NEC Article 690. This article provides rules for the safe installation of PV systems, 
including DC and AC conductor sizing, selection and over-current protection, as well as 
placement of disconnect switches and the interconnection between the system and the utility grid. 

All personnel supervising the installation of a photovoltaic system should be familiar with and 
understand the provisions of the NEC - especially Article 690. 

The NEC requires that all components of a Photovoltaic system be listed to the appropriate 
Underwriters Laboratories standards.  For photovoltaic modules, this is UL 1703 and for inverters 
this is UL 1741. 

The NEC also requires a means to disconnect the array from the inverter and the inverter from 
the point of interconnection to the utility grid.  The interconnection with the utility grid is 
accomplished by the use of a disconnect switch between the output of the inverter and the utility 
metering. 

Extreme caution should be used when working around existing electrical distribution 
equipment, as this equipment may be energized during preparations to install the 
interconnection equipment. 
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General PV System Operation: 

Photovoltaic systems consist of two main subsystems:  the photovoltaic array composed of 
photovoltaic modules, interconnection wiring, and support structure, and the power conversion 
unit (PCU), which is commonly referred to as the inverter. 

Photovoltaic Modules: 

The modules are composed of photovoltaic cells, which convert sunlight into direct current (DC) 
electricity. 

The module data sheet (included in a following section of this manual) lists the voltages and 
currents produced by the photovoltaic modules under standard test conditions.  However, the 
exact voltage and current produced by a photovoltaic module will vary depending upon the 
amount of sunlight and the temperature of the modules. 

As a general rule, a photovoltaic module’s voltage is most affected by the temperature of the 
photovoltaic cells and a module’s current is proportional to the amount of sunlight striking the top 
surface of the photovoltaic cells. 

This voltage will be present whenever the photovoltaic modules are exposed to 
sunlight. They can only be “turned off” by covering them with an opaque material. 

Even modules that have been turned “face down” may still be able to produce their 
full voltage if the sunlight is strong enough to penetrate its rear surface material and 
reach the cells. 

Additionally, the voltage produced by a photovoltaic module is relatively independent of the 
amount of sunlight striking the cell. Therefore, modules typically achieve their full voltage 
approximately half an hour after sunrise and maintain this voltage until dusk. 

Because photovoltaic modules produce direct current, the danger posed by an 
electrical shock is increased. Unlike AC current, DC current will not “throw” a victim 
off a live part, but instead cause their muscles to contract.  

SunEdison LLC www.sunedison.com 



[Operation and Maintenance Manual] 

Photovoltaic Array: 

A photovoltaic array is composed of a series of strings of photovoltaic modules.  A series string is 
a term used to describe a group of modules wired in a series. This is done because the module 
voltages add when the modules are wired in series, while the module currents are the same.  
Therefore, a series string minimizes the current produced by a group of photovoltaic modules. 

Several series strings are wired together in parallel using what is commonly referred to as a 
combiner box. The combiner box is required to have a fuse for each series string “before” the 
point where the strings are combined together. 

The combiner box is typically located either near the array or near the inverter. 

For every combination of sunlight and temperature, the array has a best operating current and 
voltage that produces the maximum amount of power. This is referred to as the Max Power Point 
(MPP) and will differ from the open circuit voltage and short circuit current. 

Inverter: 

The main function of the inverter is to convert the DC electricity produced by the array into AC 
electricity, which can be fed to a building’s electrical distribution system as well as to a utility’s 
electrical grid. 

Inverters used in North America must be tested and listed to UL standard 1741.  This standard 
ensures that the inverters are capable of synchronizing their output with a utility grid and will shut 
down if the grid frequency or voltage goes outside of a specified range. 

Almost all inverters are based on solid state switching devices (commonly Mosfets or IGBTs) that 
handle high currents out and involve no moving parts except for cooling fans.  Although this 
minimizes hazards to personnel, inverters also make use of the high voltage capacitors 
(temporary energy storage devices) which may retain a high voltage charge for up to 15 minutes 
or more after an inverter has been shut down.” 

The high voltage capacitors within an inverter require time to discharge after an 
inverter is shut down.  Therefore, it is important to be familiar with the inverter’s 
installation and operations manual before starting to work.  

The terminals within the DC section of an inverter will be energized to the array 
voltage whenever sunlight is present. 
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2. System Installation and Commissioning Notes

SunEdison LLC www.sunedison.com 



[Operation and Maintenance Manual] 

3. System Operation and Maintenance

This section applies specifically to the 2640 kW dc Photovoltaic system installed at: 

2.6 KW DC Photovoltaic System 
200 Westboro Road 

NORTH GRAFTON, MA 01536 

This manual should not be used to maintain, troubleshoot, or repair any other photovoltaic 
power systems. 

Photovoltaic equipment normally operates at high DC and AC voltages. 
Only trained personnel should perform maintenance, troubleshooting and 
repair work. Proper protective equipment must be worn for all work being 
performed.  

Normal Operating Parameters 
The following list of parameters gives a general description of the photovoltaic system and 
equipment. Specific operating settings for the inverter can be found in Section 6 of this 
Operation and Maintenance Manual: 

The data below correlates to the array feeding First AE 500 TX inverter 

• Array open circuit voltage (VOC): 591.58 Volts dc 
• Array operating voltage (Vmp): 408.1 Volts dc 
• Array short circuit current (Isc): 228.13 Amps dc 
• Array operating current (Imp): 138.88Amps dc 

• Inverter DC operating voltage: 310 – 595 V dc  
• Inverter AC operating voltage: 480 Vac 3 phase 
• Inverter AC operating current: 608 amps ac 

• Utility disconnect switch 
location: Northwest side 
of the array, inside inverter 
enclosure 
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The data below correlates to the array feeding Second AE 500 TX inverter 

• Array open circuit voltage (VOC): 591.58 Volts dc 
• Array operating voltage (Vmp): 408.1 Volts dc 
• Array short circuit current (Isc): 228.13 Amps dc 
• Array operating current (Imp): 138.88Amps dc 

• Inverter DC operating voltage: 310 – 595 V dc  
• Inverter AC operating voltage: 480 Vac 3 phase 
• Inverter AC operating current: 608 amps ac 

• Utility disconnect switch 
location: Northwest side 
of the array, inside inverter 
enclosure 

The data below correlates to the array feeding Third AE 500 TX inverter 

• Array open circuit voltage (VOC): 591.58 Volts dc 
• Array operating voltage (Vmp): 408.1 Volts dc 
• Array short circuit current (Isc): 228.13 Amps dc 
• Array operating current (Imp): 138.88Amps dc 

• Inverter DC operating voltage: 310 – 595 V dc  
• Inverter AC operating voltage: 480 Vac 3 phase 
• Inverter AC operating current: 608 amps ac 

• Utility disconnect switch 
location: Northwest side 
of the array, inside inverter 
enclosure 

The data below correlates to the array feeding fourth AE 500 TX inverter 

• Array open circuit voltage (VOC): 591.58 Volts dc 
• Array operating voltage (Vmp): 408.1 Volts dc 
• Array short circuit current (Isc): 228.13 Amps dc 
• Array operating current (Imp): 138.88Amps dc 

• Inverter DC operating voltage: 310 – 595 V dc  
• Inverter AC operating voltage: 480 Vac 3 phase 
• Inverter AC operating current: 608 amps ac 

• Utility disconnect switch 
location: Northwest side 
of the array, inside inverter 
enclosure 
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Preventative Maintenance Schedule 
The following preventative maintenance (PM) schedule is necessary to ensure proper 
operation of the PV system. The maintenance log sheets on the following pages should be 
filled out every time preventative maintenance is performed. 

Every 6 months: 

1. Inspect the PV array by “walking” each row of modules. Inspect for damaged or cracked
modules, loose wires, damaged wires, loose conduit connectors. 

Cracked or damaged PV modules can pose risk of high voltage DC electrical 
shock. Only qualified and trained personnel should attempt to remove or 
replace a PV module.  

2. Wash array modules as needed. Only clean modules during the first few hours of the
morning or late in the day when module temperatures are lower. 

3. Ensure inverter’s aluminum heatsink is clean and free of debris. Clean heatsink if
necessary. 

Normal heatsink operating temperatures can approach 60 degrees Celsius (140 
degrees Fahrenheit). 

4. Verify proper operation of the heatsink cooling fan and filter and ensure fan is free of
debris. 

5. Verify proper operation of the inverter’s internal circulation fan/filter.

6. Verify proper operation of the Inductor Enclosure cooling fan.

7. Verify all conduit connectors are tight and secure on inverter’s DC and AC enclosures.

8. Shut down PV system and inspect all mechanical electrical connections (terminal blocks,
lugs, etc) in both the DC and AC portion of the inverter. Verify that all terminal blocks and 
lugs are tightened to the specified torque per manufacturer’s instructions. Ensure that the 
inverter is shut down and disconnected from all sources of electricity. This may require 
opening of each series fuse holder. 

Failure to properly isolate all DC and AC voltage sources could pose serious 
risk of electric shock.  

9. Verify all AC conduit connectors are tight and secure.
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8. Every 12 months:

1. Complete all PM tasks as outlined to be completed every 6 months.

2. Perform the following array inspection steps during a period of constant irradiance (i.e.,
pick a day with clear skies). 

3. Inspect array wiring underneath modules for loose connections at the multiconnectors.

Use appropriate personal protective equipment when performing any 
inspections.  

4. Measure short circuit current of each series string within combiner boxes. Use a clamp-on
DC amp meter. All strings should be within 5% of each other. Note any under-performing 
series strings in the maintenance log and notify the SunEdison Service Manager. 

Use caution when working in the combiner boxes, as terminals will be 
energized with high DC voltage.  

4. Inspect disconnect switch, meter base, AC contactor for signs of wear and/or
damage.

5. Inspect “Disconnect Switch Gear” for signs of wear and/or damage.

6. SunEdison will also be responsible for mowing the land fill cover for the first two
years

7. SunEdison will Maintain the access road around the array and storm water basins.
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Troubleshooting and Repair Guidelines 
The following suggestions are general guidelines and recommendations provided in order to 
assist with the troubleshooting and repair of the photovoltaic system. They are not intended 
to supersede the specific instructions contained in the preventative maintenance section of 
this manual. 

All personnel attempting to troubleshoot or repair this system should be 
qualified to work on 600 Volt electrical systems and familiar with the General PV 
System Safety section of this manual. 

All personnel attempting to troubleshoot or repair this system should be trained 
to work with PV systems and familiar with the General PV System Safety 
section of this manual. 

Problem/Symptom Possible Cause/Solution 
Inverter voltage or frequency error Check disconnect switches 

Check DC & AC side fuses 

Check utility voltage and frequency 
Underperforming (low current) series string Isolate string from array by opening fuse 

Check series string fuse 

Check series string voltage between 
positive and negative 

Replace fuse, check series string voltage 
to ground – voltage indicates ground 
Fault 

Inspect series string connections for 
loose MC connectors and/or pinched 
conductors. 
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Preventative Maintenance and Repair Log  

Date Time Component ID Maintenance Performed 
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4. System Drawing Package
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5. Photovoltaic Modules Manufacturers Specification Sheet
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6.    Inverter Information 
(INVERTER1) 
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Manufacturers Specification Sheet 
Installation and Operation Users Manual 
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