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IMPORTANT SAFETY INSTRUCTIONS  
 

 

This manual contains important instructions that shall be followed during installation and maintenance of the PVI 3000, PVI 

4000, PVI 5000 and PVI 5300 Inverter. 

 

To reduce the risk of electrical shock, and to ensure the safe installation and operation of the inverter, the following safety 

symbols are used to indicate dangerous conditions and important safety instructions. 

 

WARNING: This indicates a fact or feature very important for the safety of the user to prevent injury or 

death and/or which can cause a serious hardware damage if not applied appropriately. 

 

Use extreme caution when performing this task. 

 

 

   CAUTION: Presents information to prevent damage to this product 

 

        
NOTE: This indicates a feature that is important either for optimal and efficient use or optimal system 

operation. 

 

 

 

   EXAMPLE:  This indicates an example. 

 

 

 

 

 

 

 

 

 

 

 

 

SAVE THESE INSTRUCTIONS  

  EARTH GROUND SYMBOL  
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IMPORTANT SAFETY INSTRUCTIONS  
 

 All electrical installations shall be done in accordance with the local and national electrical codes ANSI/NFPA 70, 

NEC, CEC.  The PVI 3000-5300 inverters are listed to UL1741/IEEE1547/CSA 22.2#107.1 (and comply with IEEE 

62.41). 

 

 The PVI 3000-5300 contains no user serviceable parts.  Do not open the inverter case as there are no used serviceable 

parts inside.  Please contact Solectria Renewables or a Solectria Renewables authorized system installer for 

maintenance.  (See appendix at the end of this manual or Solectria Renewables website, www.solren.com for 

Solectria Renewables contact information and authorized system installers.) 

 

 Before installing or using the PVI 3000-5300, please read all instructions and caution markings in this manual and on 

the PVI 3000-5300 unit as well as the PV modules. 

 

 Connection of the PVI 3000-5300 to the electric utility grid must be done after receiving prior approval from the 

utility company and performed only by qualified personnel. 

 

 Completely cover the surface of all PV-arrays with opaque (dark) material before wiring them or use other methods 

to ensure safety from shock hazard.  PV arrays produce electrical energy when exposed to light and could create a 

hazardous condition. 

 

 

WARNING!  

Not to make alterations or use tampering assembly in the inverter without  manufacturerôs authorization 

unless specified elsewhere in this Manual. They may result in injury, electric shock, or fire and void the 

warranty.  

PRESCRIPTIONS DE SECURITE IMPORTANTES  
 

 Tous les travaux dôinstallation ®lectrique doivent être exécutés en conformité aux normes 

électriques locales ainsi quô¨ la norme nationale américaine et canadienne ANSI/NFPA 70. 

 

 Le PVI 10KW / PVI 13KW / 15KW ne contient  aucune pièce requérant un entretient effectué 

par lóutilisateur.  Pour toute maintenance, veuillez consulter Solectria Renewables ou un installateur agréé 

par Solectria Renewables (les coordonnées de Solectria Renewables et des installateurs agréés sont 

indiquées sur le site web de Solectria Renewables: www.solren.com). 

 

 Avant dôinstaller ou dôutiliser le PVI 10KW / PVI 13KW / PVI 15KW, veuillez lire toutes instructions et 

toutes les mises en garde présentes dans ce manuel, sur le PVI 10KW / PVI 13KW / PVI 15KW et sur les 

modules PV. 

 

 Le raccordement du PVI 10KW / PVI 13KW / PVI 15KW au réseau électrique ne doit être effectuée 

quôapr¯s  avoir obtenu une entente dôinterconnexion aupr¯s de la compagnie locale de distribution 

électrique et uniquement par du personnel autorisé et qualifié. 

 

 La surface de tous les capteurs PV doivent °tre recouverte enti¯rement dôun matériel opaque 

(noir) avant de procéder au câblage.  Les capteurs PV exposés a la lumière produisent du courant électrique 

susceptible de créer une situation de risque. 

 

CONSERVEZ CES INSTRUCTIONS

SAVE THESE INSTRUCTIONS  

http://www.solren.com/
http://www.solren.com/
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1 Introduction  
 

The PVI 3000, PVI 4000, PVI 5000 and PVI 5300 are residential/commercial single phase, grid-tied PV 

inverters designed to be inter-connected to the electric utility grid.  With this manual the PVI 3000 - PVI 

5300 can be installed and operated safely. This installation guide is used as reference for commissioning 

and as a guideline on how to use the inverter most effectively. 

 

Feeding power into the grid involves conversion of the DC-voltage from the PV-array to grid compatible 

AC-voltage by ñinvertingò DC to AC.  This unit feeds power into a standard 240 VAC split phase 

electrical system or two legs (phase to phase) of a 208 VAC, 3-phase commercial, industrial or 

institutional facilityôs electrical system that is connected to the electric utility grid. 

 

If the PV system and inverter are providing the same amount of electrical power that the facility is using 

then no power is taken from or fed into the utility grid.  If the facility is using more power than the PV 

system is providing, then the utility grid provides the balance of power.  If the facility is using less power 

than the PV system is generating, then the excess is fed into the utility grid. 

 

Be sure to look into local regulations regarding net metering/inter-connection in your local area.  Note 

that some utilities need to change their revenue kWh meter for proper net metering measurement or 

incentives/billing. 
 

 

      

 

 

 

 
 

 

Fig. 1.1   Grid tied inverter application 

 

  

 
 

The string PV concept 
 

The use of string PV concept significantly reduces the cabling costs on a photovoltaic system. The use of strings of several PV 

modules in series and one, two, three (or in some cases four) parallel strings of PV modules has proven advantageous by 

delivering a high operating voltage to the solar inverter.  This advantage is primarily reflected in a higher efficiency of the 

inverter.  Careful optimization of the overall inverter systemôs cost and efficiency lead to the choice of a 600V DC maximum 

system voltage for the power levels of the PVI 3000, 4000, 5000 and 5300 for use with 1kW to 7kW PV arrays per inverter. 

 

Photovoltaic 

Array 

PVI 3000-5300 

Inverter 

Electric Utility  

Grid 
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Data acquisition, display and communication 
 

The integrated data acquisition, display and communication capability of the PVI 3000 - PVI 5300 allows comprehensive 

tracking of data for understanding of system performance.  All error messages and operating conditions of the PVI 3000 - PVI 

5300 as well as the PV system can be shown on the display.  Downloading data from the PVI 3000 - PVI 5300 for analysis on 

a PC is also possible over the data interfaces (RS232 or 485). Download ñFree windows-based RS232 PV monitorò from 

Downloads tab in Solrenview website.  http://www.solrenview.com/downloads.html. 
 

These functions allow complete and continuous monitoring of the photovoltaic system.  Read-out of data over the integrated 

interface and its display is only possible when the solar system is in operation.  
 

An optional full-featured, ñinverter-directò data acquisition and logging gateway and web-based service is available from 

Solectria Renewables, called SolrenView (http://www.solrenview.com).  You have the option to purchase these services.  The 

gateway plugs into the inverter and to the facilityôs internet service. 

 

Technical structure of the PVI 3000, PVI 4000, PVI 5000 and PVI 5300 
 

A high frequency switching bridge circuit operating in connection with a high frequency transformer provides galvanic 

isolation of the photovoltaic system from the buildingôs AC power (and electrical utility grid). The PV voltage and current are 

optimized in such a way that fluctuations which are caused by differing sunlight strengths and PV module temperatures can 

still end up producing the maximum possible power.  
 

Internal regulation of the PVI 3000 - PVI 5300 is achieved using microcontrollers, which control the function of MPP 

(Maximum Power Point) tracking.  

 

The input PV voltage window is designed to cover a range of 200 to 550 VDC from the PV array (600VDC maximum open 

circuit voltage). This means that many combinations of modules and strings from different manufacturers can be used. 

 

The inverter has nearly no standby power consumption and nightïtime losses (0.2 W).  Even when running, the control circuit 

power use of the inverter is reduced to a minimum, which helps give the inverter high operational efficiency.  

The housing and heat sink for the PVI 3000 - PVI 5300 is manufactured using a heavy aluminium extrusion with an anti-corrosion 

finish. The housing is designed to NEMA3 to be resistant to rain and snowfall.  The heat sink and fan are designed in such a way 

that operation of the inverter is possible at ambient temperatures of  -13° F (ï25° C) to +131° F (+55° C) at full rated power (at 

240VAC or 208VAC ï note AC power output is slightly less at 208VAC than 240VAC). 

The heat sink serves to conduct away heat generated from energy losses in the power electronics.  Internal temperature regulation 

provides protection against excessively high temperatures inside the PVI 3000 - PVI 5300.  The maximum power processed from 

the PV array is automatically reduced to limit excessive inverter temperature. 

The PVI 3000 - PVI 5300 will only operate in parallel with the utility grid.  AC grid monitoring is done by microcontrollers 

configured to meet the requirements of UL1741/IEEE1547.  This includes grid voltage or frequency fluctuations outside of the 

required limits, anti-islanding and other limitations and requirements, which ensure that the inverter shuts down immediately if the 

grid goes down, or if the grid gives surges, sags, changes frequency or otherwise shows signs of instability.  If this happens, the 

inverter will check the grid and reconnect to the grid 5 minutes after the grid is back to normal. (The display then shows: 

ñMonitoringò.)  Disconnecting from the grid is important to protect the electrical and utility line workers who may be working to 

restore the grid as well as electricians working at a site with PV systems. 

 

Power grid faults that will cause the PVI 3000 - PVI 5300 to isolate itself from the power grid: 

 AC grid voltage 

The grid voltage must not go outside the range of  +10/-12% of the nominal 240 or 208V AC grid voltage (as per IEEE Std 

1547, § 4.2.3). The inverter will isolate itself from the power grid if these limits are exceeded either way.  The PVI 3000 - PVI 

5300 is factory set to 208 or 240VAC.  The inverter will automatically detect and sync to 240 or 208VAC when connected to 

the neutral.  If it is desired to connect to 208 or 240VAC without a neutral connection, then the inverter must be set at the 

factory of adjusted by a qualified installer.  A qualified installer can reconfigure the grid voltage setting in the field using 

jumper adjustments inside the inverter. 

 

 AC grid frequency 

The power grid frequency can be within a range of +0.5Hz, -0.7Hz of the nominal 60Hz grid frequency (as per IEEE Std 1547, 

§ 4.2.4). The inverter will isolate itself from the power grid if these permitted limits are exceeded either way. 

http://www.solrenview.com/downloads.html
http://www.solrenview.com/
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Another important safety feature is galvanic isolation of the utility grid and the PV array as well as ground fault detection and 

interrupt (GFDI) of the PV array. The PV array negative is grounded inside the inverter (and must not be grounded at any other 

point). 

 

                                                

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      Diagram of the PVI 3000/4000/5000/5300 Features 
 

 

(1) AC knockouts (and on back) 

(2) PV array ground fault interrupt (GFDI) fuse 

(3) DC/AC disconnect 

(4) DC knockouts (and on back) 

(5) Fan assembly (on back at bottom of heatsink, used on PVI 4000/5000/5300 only)  

(6) RS-232/485 interfaces 

(7) LCD display 

(8) LED indicators for basic operating status 

(9) Inverter Serial Number  

(10) Detachable wiring box 

(11) Quick-mount wall plate (behind unit) 

 

 

Fig. 1.2        PVI 3000/4000/5000/5300 Features Diagram 
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2 Installation 
 

WARNING:  Before installing the PVI 3000-5300, read all instructions and caution markings in this manual 

and on the PVI 3000-5300 as well as on the photovoltaic modules. 
 

 

WARNING:  Electrical installation shall be done in accordance with all local electrical codes and the National 

Electrical Code (NEC), ANSI/NFPA 70. 
 

 

WARNING:  Connecting the PVI 3000-5300 to the electric utility grid must only be done after receiving prior 

approval from the utility company and installation completed only by qualified personnel/licensed 

electrician(s). 

 

2.1 Checking for Shipping Damage 
 

The PVI 3000/4000/5000/5300 inverters are thoroughly checked and tested rigorously before they are shipped.  Even though 

they are delivered in a rugged, heavy cardboard box, the inverters can be damaged in shipping. 
 

Please inspect the inverter thoroughly after it is delivered.  If any damage is seen please immediately notify the shipping 

company.  If there is any question about potential shipping damage, contact Solectria Renewables.  A photo of the damage 

may be helpful.  
 

Do not accept unit if visibly damaged or note visible damage when signing shipping company receipt.  Report damage 

immediately to the shipping company.  Do not remove the unit from packaging.  If it is determined that the unit must be 

returned, an RMA# must be obtained from Solectria Renewables. 

 

2.2 Inverter Mounting 
 

The PVI 3000/4000/5000/5300 inverter is made up of a sealed NEMA 3 corrosion resistant, painted aluminum enclosure 

containing all electrical and electronic components.  

   

NOTE: If the PVI 3000/4000/5000/5300 is mounted outside, make sure the mounting & wiring is completed, 

at least to the AC and DC disconnects or junction box(es) in case of rain during the installation process (for 

example overnight rain).  Since the AC and DC connections are wired to the wiring box, disconnects and or 

junction box(es) only, there is no need to open the main inverter enclosure during hook-up. The inverter 

enclosure is factory sealed and must NOT be opened at any time in the field as this will void the warranty. 
 

 

Notes regarding mounting and placement of the inverter 
 

Criteria for device mounting: 
 

 Because the inverter is in a NEMA3 enclosure, the inverter can be mounted outdoors. 
 

 The very longest life for the inverter can be achieved by mounting it in a clean, dry and cool location even given the unitôs 

robust construction and design for efficient cooling. It is recommended to keep the unit out of direct rain.  Protection from 

a roof overhang, awning is better if the unit cannot be mounted indoors or in a shed, garage or basement. 
 

 For optimal electrical efficiency, use the shortest possible AC and DC wires and use the maximum allowable wire size.  

(Depending on which model inverter, 8-10AWG minimum (#6 maximum) is recommended for all connections, both AC 

and DC.) 
 

 Avoid installation in close proximity to people or animals, as there is a small amount of high-frequency switching noise. 
 

 Install the inverter in an accessible location following NEC and local codes. Note NEC requirements for clearances and 

proximity to other equipment and building walls.  
 

 Although not required, installation at eye-height allows easy reading of the indicator LEDs and the LCD display. 
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 For optimal inverter life and performance, do not mount the inverter in direct sunlight, especially in hot climates, although 

the inverter is designed to function at full power continuously in up to 131
o 

F (55
o
 C) ambient temperatures.  In hot 

climates if the unit must be mounted in direct sunlight a silver or white metal sun-shield is highly recommended.  It is 

recommended that the inverter be mounted on the north (or east) side of buildings or on the north side of a PV array 

(which can provide some shade).  Following these guidelines can help prevent the unit from going into de-rating due to 

excessively high inverter case temperature. 

 

 In hot climates, the housing and heat sink can reach 160
o
 F (70

o
 C) and must be mounted on an appropriate material for 

this temperature as well as one that meets NEC and local codes.  The inverter should not be mounted where people are 

likely to touch the case or heat sink due to the high potential temperature. 

 

 

CAUTION: Please follow these guidelines: 

 
 

 The inverter weight is about 47-60 lbs. (21.4-27.3kg) depending on model.  Be sure method used for fastening the unit to 

the wall will safely hold this weight. 
 

 The ambient temperature must be between ï13
o
 F (ï25

o 
C) and +131

o
 F (+55

o 
C) for full continuous, full power operation.  

(The inverter will automatically reduce power or shut down to protect itself if the ambient air temperature rises above 

131
o
 F (55

o
 C).)  Humidity shall be within 0% and 95%. 

 

 The National Electrical Code (NEC) requires that the inverter be connected to a dedicated AC circuit and no other AC 

outlets or device may be connected to this circuit.  See NEC Section 690.64.  The NEC also imposes limitations on the 

size of the inverter and the manner in with it is connected to the utility grid.  See NEC Section 690.64. 
 

 The cooling air enters at the bottom of the heat sink and exhausts at the top of the unit.   See diagrams below for 

recommended clearances for cooling air and space around the inverter. 
 

 If you are installing the inverter in a utility vault or electrical closet, the air circulation must be sufficient for heat 

dissipation ï provide external ventilation, to maintain an ambient condition of less than 131
o
 F (55

o
 C).  The ambient 

temperature should be kept as low as possible. 
 

 Use the dimensional diagrams below for correct mounting of the inverter.  

 

 

PVI 3000/PVI 4000 DIMENSIONAL DIAGRAM   
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PVI 5000/PVI 5300 DIMENSIONAL DIAGRAM  
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Fig. 2.1   PVI 3000/4000/5000/5300 Dimensional Diagram 

 

Placement and location 

Ā  PVI 3000/4000/5000/5300 inverters that must be vertically mounted may be located indoors or outdoors, given the NEMA 

3R rating. 

Ā    Avoid mounting the inverter on a location where is exposed to direct rain. 

Ā  Leave at least 20ò of free space above and 40ò  below the inverter for best ventilation (see Figure 2.1.1). 

Ā  Mount the inverter on a wall that is strong enough to support the 47-60lb inverter.  

 

        WARNING!  

Some parts of the heatsink can reach temperature over 160F (70 ). Keep flammable, explosive materials 

or trash and unknown materials at an appropriate distance from the inverter! 

 

        WARNING!  

Do not expose the inverter to corrosive liquids and/or gases.  

 

Ā     Keep AC and DC wiring as short as possible to minimize power loss.    

Ā  Mounting bracket should be fastened to a concrete or a masonry wall using appropriate anchors. 

 

Conduit Locations, Pre-punched Holes and Knock-outs 
 

Ā  Holes are pre-punched (and shipped with hole covers) for 1ò conduit fittings on the left and right sides of the wiring box, 

these holes are centered at 2.5ò from the wall mounting surface. 

Ā  Ĳò and 1ò concentric KOs are on the bottom of the AC and DC sides of the wiring box and these are located 2.63ò from 

the wall mounting surface. 

Ā  Ĳò and 1ò concentric KOs are on the back of the AC and DC sides of the wiring box for routing wiring out the back of the 

box into the wall for a ñhidden wiringò installation. 
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wall

V OLTA GE  A ND FRE QUENCY  LIMITS ARE 

S ET TO THE CURRENT UL1741 STANDARD 

A T THE TIME  OF SHIP ME NT. RE FE R TO 

MANUA L FOR VOLTAGE AND FREQUENCY 

S ETTING FOR THIS MODE L CHANGE S TO 

THE SE  S ETTINGS CA N BE  MADE ONLY BY 

A N AUTHORIZED INS TALLER.

WARNING

B OTH AC A ND DC VOLTAGE SOURCES ARE 

TERMINA TE D INSIDE  THIS EQUIPMENT. 

E ACH CIRCUIT MUST B E INDIVIDUALLY 

DIS CONNECTE D BE FORE  SERVICING.

DO NOT RE MOVE  COV ER UNTIL 5  MINUTES 

A FTER DIS CONNECTING A LL S OURCES OF

S UPPLY.

WHE N THE PHOTOV OLTA IC A RRAY IS 

E XP OS ED TO LIGHT, IT SUPP LIES A DC 

V OLTA GE  TO THIS  E QUIP MENT.

DO NOT RE MOVE  COV ER. NO USER 

S ERV ICE ABLE P ARTS INSIDE. REFER 

S ERVICING TO QUALIFIE D SERVICE 

P ERSONNEL.

RISK OF ELECTRICAL SHOCK

Normally Grounded Conductors May Be 

Ungrounded and Energized When a 

Ground-Faul t is  Ind ic ated."

GFDI Fuse
For continued protection against risk of fire, 

rep lace only with  same type and ratings of fuse.

 
Fig2.1.1  Clearances recommended for PVI 3000/4000/5000/5300 inverter installation 

 

Mount ing details 

The steps listed below describe how to mount the inverter on the wall: 

- After taking the inverter out of the cardboard box, you will find the bracket in the bag behind the heatsink.  First, the 

bracket needs to be removed from the inverter as shown in the figure 2.2.1 below. 
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98.43 

Mounting flanges

Mounting flanges

Mounting slots for securing the inverter

 
Fig 2.2.1 Remove the bracket from the inverter 

 

1. Use the bracket (Fig 2.2.2) as a template to mark the locations on the wall where holes should be drilled. After 

drill ing the holes, the mounting bracket should be fastened to the wall with screws or screw-anchors as shown in 

Figure 2.2.3. 
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Fig 2.2.2  The mounting bracket and its dimensions 
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100~170cm

30cm

60cm

30cm

 
The height of the anchor head < 8mm

 
Fig 2.2.3  Fastening the mounting bracket 

 

2.  Once the mounting bracket is fastened to the wall, then the inverter and the wiring box (that are attached together) 

can be hooked onto the bracket and slipped down into place. Make sure the lower lip on the bracket hooks into the 

window on the back of the inverter as shown in 2.2.4 below. 

  12ò 

 
  22ò 

  12ò 

    40ò-67ò 

ıò diameter mounting screw recommended or 3/16-1/4ò anchor bolt (as shown above) 
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120cm

  47"

100cm

  39"

flange with

mounting slots

Ground/Floor Ground/Floor

Slide the mounting hooks on the inverter

over the hooks on the mounting bracket.

Ensure the inverter is seated

properly on the mounting bracket

 

Slide the mounting bolts at the top of the inverter over the 

hooks on the mounting bracket 

 
Flange with 

mounting holes 
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GFDI Fuse
For continued protection against risk of fire, 

replace only with same type and ratings of fuse.

 
Fig 2.2.4  Hook the Inverter on the mounting bracket and then fasten with a screw at the bottom flange 

 

After the inverter is hooked properly on the bracket and secured with a screw at the bottom flange, then the inverter can be 

wired. 
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2.3 Electrical Connection and Connection to Electrical 

       Utility Grid  

 
Location and Mounting the Inverter 

 

NOTE: Choose the inverter location keeping in mind where any additional disconnects, junction boxes 

and/or AC kWh meter (if needed) will be located.  One good idea is to mark on the wall (or create a 

diagram) where all of the components are to be located.  The inverter is set up with integrated AC & DC 

disconnects and fused PV combiner to make it very easy and quick to connect the inverter.  The fused PV 

combiner can also be bypassed using the bypass lug positions. 

 

Refer to Figure 2 for Locations of Features, AC and DC Wires, etc. 

 

WARNING:  All electrical installations shall be done in accordance with all local electrical codes and the 

National Electrical Code (NEC), ANSI/NFPA 70. 

 

 The negative DC photovoltaic connection is grounded within the inverter through the ground fault detection              

and interrupt circuit (GFDI).  The PV negative should not be grounded at any other point in the system.  The 

PV positive must never be grounded at any time. (Note that this is reversed for systems using the positive 

grounded option.) 

 

AC and DC (PV) Connections:   
 

The PVI 3000-5300 inverters are equipped with covered holes and KOs to fit conduit fittings that are NEC code-compliant for 

use with several sizes of rigid and flexible metallic or non-metallic conduit.  All conduit and wiring installation is done in the 

wiring box.  This design allows installation and wiring of the inverter to be done without opening the main inverter enclosure 

which should not be opened during installation.  AC & DC terminals allow for #10 to #6 AWG copper conductors. 

 

Lightning and Surge Protection: 

The inverter is designed with certain protections against surges in voltage including certification to UL1741/IEEE1547 

/CSA22.2#107.1 (including ANSI/IEEE 62.41/62.42 as required in the NY SIR), however added protection and solid 

grounding provisions are important for best protection against utility surges and surges created by indirect lightning strikes. 

PVI 3000 -5300 PV SYSTEM BLOCK DIAGRAM  

 

Fig. 2.3 Simplified electrical connection diagram 

* Equipment grounds, grounding electrode conductor 
and ground fault detector/interrupter not shown 
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The installation of a Delta lightning surge arrester or other UL listed arrester of the correct specification is recommended on 

both the DC and AC sides of inverter.  Solectria and various distributors stock these arresters.  They can be installed on the 

outside of the wiring box or other locations in the system and wired using the manufacturer's directions.  This device gives 

important added protection from indirect lightning strikes and resulting surges that provide protection beyond the inverter's 

UL1741 requirements.  It is suggested to drive a ground rod specifically for the PV array.  It is also a very good idea to have 

the lightning protection system of the building checked and upgraded if needed before the PV system is installed.  (are there 

air conductors / rods along the roof line of the building above the PV array?  Do you see a copper ground wire running from 

the air conductors to a ground rod?)  These added protections are especially important for areas prone to thunder storms and 

possible nearby lightning strikes.  Although these added precautions will not guarantee that there will be no damage from 

lightning, they can help prevent or limit potential damage. 

 

Grounding Electrode Conductor:  

As with all PV systems, a Grounding Electrode Conductor must be installed per NEC690.47 (and 250.166).  This conductor 

should be sized according to these NEC requirements. This conductor should be terminated on the labeled ground point 

located at the bottom of the wiring box where the DC and AC equipment ground conductors also are terminated. 

 

WARNING: The inverter should not be opened at any time unless authorized by Solectria.  The unit is sealed at 

the factory and its UL listing will no longer be valid and the warranty will be void if opened or tampered with in 

any way. 

 

AC Voltage:    
 

The PVI 3000-5300 are 240V AC grid connected devices.  They are also both suitable for 208V AC grid-connected use.  For 

example, connection to 2 phase legs of a 208V AC, 3-phase service (where acceptable by code).  No unit (PVI 3000, 4000, 

5000, or 5300) can be used with just a 120V AC connection.  The units are factory pre-set for auto-detect 240VAC and 

208VAC when connected with a neutral.  They can also be configured for connection to either 240 or 208 VAC without a 

neutral at the factory or by a qualified installer. 

 

Multiple Units : 

 

Multiple PVI 3000-5300 units can be used at the same location/facility assuming all codes are followed including NEC, local 

building codes and area utility guidelines. If multiple units are used, each inverter should have its own dedicated circuit 

breaker, and a PV string must only be wired to one inverter (although multiple PV strings can be used on each inverter up to 

unit ratings and power levels). 

 

AC Circuit Breakers:  

 

A dedicated AC circuit breaker in the home or building circuit panel is required for the PV inverter. Every PVI requires a 

208/240V AC rated 2ïpole circuit breaker.  The following is a table showing the appropriate circuit breaker for the PVI 3000, 

4000, 5000, and 5300 (based on number of Amps).  

 

PV Inverter Model PVI 3000 PVI 4000 PVI 5000 PVI 5300 

Circuit breaker used (Amp) 20A 20 or 25A 25 or 30A 30A 

 

AC and DC Disconnects: 

 

AD & DC disconnects are standard features of the PVI 3000-5300 inverters.  If the PV system needs an additional AC 

disconnect (as required by the utility or local inspector) separate from the inverter or outdoors it can be added.  If local code 

requirements call for the AC and/or DC disconnect(s) to be mounted in another location, you can consider relocating the 

inverter also to the required location to provide the AC or DC disconnect. 

 

Suggested additional AC Disconnect (if needed):  240V AC, 30A, 2 Blade, NEMA 3R 

 

                                                                             Part Number                   Manufacturer 

Rain-proof NEMA 3R, no fuse 

Rain-proof NEMA 3R, fusible* 

DU22IRB     

D221NRB 

Square D 

Square D 

Rain-proof NEMA 3R, fusible 

Rain-proof NEMA 3R, no fuse 

TG3221R  

TGN3321R  

GE 

GE 

Pull-out disconnect, 3R, no fuse 3800 Millbank 

 * Fusible AC disconnect available on integrated panel assembly. 
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For some installations, code compliance may include indoor, NEMA 1 rated disconnects which are less expensive.  For 

whichever disconnect is selected, you will also need the proper listed ground bar kit. (No neutral kit is needed, as no neutral 

line should enter the disconnect.) 

 

Connecting the AC Inverter Wiring:  

 

WARNING: The wiring of the PV inverterôs AC and DC connections must only be done with the building 

AC circuit breaker off and the PV array disconnected or covered with an opaque material (or other method to 

assure the PV wiring is not live).  Both AC and DC should be disconnected or turned off. 

 

 

The PVI 3000-5300 inverters are not capable of back-feeding currents into the PV array from the AC source including into 

short circuit(s) or fault(s) in the PV array or string(s).   

 

PV String Configurations: 
 

There is a huge number of PV module string combinations that will work well with the PVI 3000-5300 inverters given the 

very large DC voltage range in which the inverter can operate. See string sizing in Appendix B for some examples.  This 

appendix also refers to a  complete string sizing resource online.  

 

Connecting the Inverter Wiring:  

 
WARNING: Follow PV module manufacturerôs directions.  PV-arrays produce electrical energy when 

exposed to light and could create a hazardous condition. (One method used to assure safety from shock is to 

completely cover the surface of all PV-arrays with opaque / dark material before wiring them.)  Alternatively, 

keep all PV module connectors disconnected (but donôt leave PV module connectors open in rainy weather or 

when leaving the jobsite.) 

 

WARNING: Before connecting the connectors of the PV-panel to the DC inverter terminals, check the correct 

polarity and admissible PV-panel voltage between the (+) and the (-) cable connectors of the PV panel. (Note 

that the mating connectors used to connect to your array junction box may have reversed polarity markings.) 

 

The PV-panel open circuit voltage must be below 600V DC  (Vpv  < 600V DC) under all conditions as per NEC 

690-7 using multiplier for cold weather OCV, or using PV module manufacturerôs specifications.  Please read 

the Technical Info section and see PV string sizing table in Appendix B. 

 

WARNING: Even when in the off position, the fused PV combiner and the DC disconnect terminals will 

remain live on the PV side when the PV modules are in daylight.   

 

Wiring the inverter    

The cover of the wiring box needs to be removed before wiring the inverter. First the DC/AC disconnect switch shall be 

turned to the OFF position as shown in the Figure 2.3.1. and then remove the 4 screws; remove the cover of the wiring box 

shown in the figure 2.3.2 and 2.3.3 below. 
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ON

OFF

 
Fig 2.3.1  Turn the DC/AC disconnect switch OFF 

 

 
Fig 2.3.2 Remove the 4 screws on the wiring box  Fig 2.3.3 remove the cover from the wiring box 

` 

After the wiring box cover is removed, the conduit hole covers can be removed (or KOs in other locations punched out) as 

shown in the figure 2.3.3 for the DC and AC conduits which will enter and exit these locations. 
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Fig 2.3.3  Remove the hole covers where the conduits will enter and exit. 

 

The following three sections describe the wiring for the AC, DC, and communication ports. The AC and DC wiring shall be 

done in the wiring box of the PVI 3000/4000/5000/5300.  There is a pair of DC terminal blocks, DC fuse, a bypass terminal 

block, two (2) RJ-45 connectors, and one (1) AC terminal block in the wiring box as shown in the Figure 2.3.5. The DC 

terminal blocks are used to connect up to 4 PV strings that will parallel connected in the wiring box (3 strings for the PVI 

3000), or the fuse bypass terminal can be used if the fused combiner feature is not needed. The RJ-45 connectors are used for 

external communication to a remote computer or communication gateway. The AC terminal block is used to connect to the 

building/utility grid through a circuit breaker in the building distribution panel.  

 

 

 

AC Terminal Block

PV String Fuse

Ground BarGFDI Fuse

RJ45-RRJ45-L
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Fig 2.3.5  Wiring box bottom view 

 

WARNING!  

All electrical work shall be done in accordance with the local and national electrical codes and with 

the National Electrical Code (NEC), ANSI/NFPA 70 and should follow the important safety 

instructions in this manual. 

 

 

Fuse bypass terminal(s) 
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  WARNING!  

  The National Electrical Code (NEC) states that the inverter must be connected to a dedicated circuit, 

and that no other outlets or devices can be connected to the same circuit.  The NEC also imposes 

limitations on the size of the inverter and the manner in which it is connected to the utility gird. 

 

  WARNING!  

Make sure that you use suitable conductors for both the AC and DC wiring. The cables must be 

adequately sized and of correct temperature rating and sunlight resistant if needed.  Use #10 AWG to 

#6 AWG, 90 C (194 F) copper wire for all AC and DC wiring connections to the PVI 

3000/4000/5000/5300 inverter. 

 

  WARNING!  

  PV arrays will be energized when exposed to light.  Cover the arrays with opaque (dark) materials 

during installation and wiring , and/or keep module leads disconnected. 

 

Before wiring the PVI 3000-5300 inverter, the installer needs to determine the grid connection/ utility configuration that 

the inverter will be connected to. The PVI 3000-5300 inverter is default set for utility interconnection with a neutral 

connection.  However, it may be reconfigured for a connection without a neutral. The utility configuration jumpers, J210, are 

located on the control board as shown in the figure 2.3.6 are used to set the PVI 3000-5300 inverter to be connected to the 

commonly used utility configuration types shown in the figure 2.3.7.  As shown in the figure 2.3.6, the P1 and P2 pins are 

used to configure the PVI 3000-5300 inverter for the connection types of 208 V and 240 V AC outputs with or without 

neutral. When the inverter is set for the connection configurations with neutral, it can automatically distinguish the utility 

voltage and adjust the output AC voltage according the grid voltage.  

 

Note: When connecting the PVI 3000-5300 inverter to the building / utility, the voltage must be 

compatible. 

 

P1
P2
P3

J210

P2
P3

P1

 

 
Fig 2.3.6  Building/Utility configurat ion jumpers 
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Fig 2.3.7  Utility configurations  

 

Connection of the AC wiring 

Use the following procedure to wire the AC conductors. 

  

     Open the circuit breaker box and switch off the circuit breaker box that will be used to connect the inverter to the building. 

 

        WARNING!  

 Reconfirm that the circuit breaker to the grid/utility is switched OFF before connecting the power wires 

from the breaker to the inverter AC terminal block. 

 

Ā Use #10 AWG to #6 AWG, 90 C (194 F) copper wire for all AC wiring connections to the PVI 3000/4000/5000/5300 

inverters.  You must choose the appropriate wire size based on NEC code requirements and we recommend designing not 

more than 2V drop (1%) at the most.  Larger conductors will be needed for longer wire runs. For example, you may need 

to splice up to larger than #6AWG if a very long run such as greater than 200ô with a PVI 5300 to keep to the 2V (1%) 

drop. 

 

CAUTION!  

To ensure that the total impedance of the grid plus the interconnection AC power cable shall be less 

than 0.18ɋ for PVI 3000, 0.12ɋ for PVI 4000, 0.10ɋ for PVI 5000, 0.09ɋ for PVI 5300.  These values 

are based on a ~2VAC drop or  ~1% AC loss. 
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N terminal

L1 wire connected to 

L1 terminal

L2 wire connected to 

L2 terminal

Equipment ground wire 

connected to ground bar  
Fig 2.3.8  AC Terminal Block for AC cable connections 

 

Ā Connect the AC equipment GND wire to the screw of the ground bar labeled                                                     

Ā Connect the white N wire to the terminal labeled N of the AC terminal block. 

Ā Connect the L1 wire to the terminal labeled Line1 of the AC terminal block. 

Ā Connect the L2 wire to the terminal labeled Line2 of the AC terminal block. 

Ā Tighten the screws with a torque of 15.6 in-lb (1.7Nm) 

 

        WARNING!  

Each connection to a PVI 3000-5300 inverter must be installed with a dedicated circuit  breaker with 20-30 

amperes (depending on inverter model) maximum branch circuit over current protection in accordance 

with the National Electric Code, ANSI/NFPA 70.  No other appliances may be connected to the circuit 

breaker. 

 

Ā Reconfirm that all connections are correct as described above and all screws are properly tightened. 

 

Connection of the DC wiring 

 
WARNING!   EXTREME SHOCK AND FIRE HAZARD!  

REMOVE ALL PV STRING FUSES BEFORE WIRING DC CONNECTIONS!   DO NOT REINSTALL 

FUSES UNTIL YOU ARE READY TO COMMISSION THE INVERT ER (SEE COMMISSIONING  

SECTION AND PROCDURE). 

 

 

WARNING!  

DO NOT USE FUSES LARGER THAN 15A FOR THE PV STRING FUSES! 

 

 
Before any DC wiring is attempted within the wiring box, REMOVE ALL PV STRING FUSES  BEFORE WIRING 

DC CONNECTIONS. 

The wiring box of the PVI 3000-5300 inverter is designed with a pair of the DC terminal blocks which support up to four 

(4) independent PV strings to be fused and connected in parallel in the wiring box and then fed into the inverter (or 3 in the 

case of the PVI 3000).  The PVI 3000-5300 inverter is shipped with up to four (4) 15A, 600Vdc PV string fuses in the wiring 

box for the PV strings.  However, the size of the PV string fuses shall be determined by the electrical ratings of the PV 

module and by UL and National Electrical Code (NEC) requirements.  IN NO CASE SHALL FUSES OF LARGER 

THAN 15A BE USED FOR THE PV STRING FUSES.  Please refer to Figure 5.2 for the replacement of the PV string 

fuses.  15A fuses are shipped standard with every inverter unless other values are specified at the time of order.  8, 10 and 

12A values are also available from the factory.  The fused combiner also is able to be bypassed using the provided bypass 

terminals (2 positions). 

There are two (2) terminals, labeled ñUngrounded (+)ò and ñGrounded (-)ò, per PV string located in the wiring box used 

for the DC connections as shown in Figure 2.3.9 The DC equipment ground wire shall be connected to a screw on the 

ground bar labeled  in the wiring box of the PVI 3000-5300 inverter. All the screws shall be tightened with a torque of 

15.6 in-lb (1.7Nm)  
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Fig 2.3.9  DC terminal blocks for DC wiring connections 

 
Fig 2.3.10  PVI 3000 supports only three (3) PV string fuses 

 

The PVI 3000 is shipped with three (3) 15A, 600Vdc PV string fuses as shown in the Figure 2.3.10, above; therefore, the 

fourth pair of terminals (from left) shall not be used to connect to a PV string. IN NO CASE SHALL FUSES OF 

LARGER THAN 15A BE USED FOR THE PV STRING FUSES. 
 

CAUTION!  

PV arrays are energized when exposed to light. Use safe working practices when working on PV arrays. 

 

CAUTION!  

Polarit ies of each DC input voltage from a PV string shall be connected correctly to the ñ+ò (positive) 

and ñïò (negative) terminals of a pair respectively. The DC voltage must be less than 600V in any 

condition. 

 

CAUTION!  

The inverter is listed for no backfeed current into the PV array.  However, the ampacity of the PV 

strings must be calculated when determining proper PV combiner fuse valve to prevent fire hazard. 

(The combined maximum PV input current is 25A) 

 

CAUTION!  

The maximum PV input current to the inverter using fuse bypass terminal is 25A. 

 

Ā The positive (+) wire of the DC input shall be connected to the terminal labeled ñUngrounded (+)ò and the negative (-) 

wire of the DC input shall be connected to the terminal labeled ñGrounded (-)ò, except when using positively grounded 

modules.  In that case, see Appendix D at the end of this manual for further instruction. 

Ā Wire nuts shall not be used to join any wires together or to make any connections anywhere in the PV system except where 

acceptable by code.  Wire nuts are a frequent cause of unreliable connections, resistive connections, and ground faults and 

are not allowed in certain applications by NEC. 

Ā Connect the equipment ground wire to the screw of the ground bar labeled        . 

Ā Tighten the screws with a torque of 15.6 in-lb (1.7Nm). 

 

         

 

Connect to PV+ 

Connect to PV- 

 

Connect to PV+ 

if fuse bypass is 

desired 
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WARNING!  

Route the DC wires to the PVI 3000-5300 inverters away from any possible hazards that could damage to 

the wires (such as sharp corners, edges or near covers where wires could be pinched or crushed). 

 

        WARNING!  

   Hazardous voltage is still present on the inverter after disconnection of all PV DC inputs. Allow 5 minutes      

    for the inverter to discharge the DC voltage completely. 

 

Ā There are up to four (4) independent PV strings (4 pairs) can be connected to the PVI 4000-5300 inverter as shown in the 

figure 2.3.11. The PV strings will be connected in parallel in the wiring box. Therefore, these four (4) PV strings shall be 

the same capacity (or at least the same total voltage). 

 

Bypassing Fused Combiner 

 
  If no (fused) combiner is required, as in the case of a fused combiner on the roof with the PV array, then the fused 

combiner in the PVI 3000-5300 can be bypassed by using the ñUngrounded (+)ò bypass terminals (2) to the right of fuses.  

Up to 2 PV circuits can be connected (2 lugs).  The ñGrounded (-)ò connections still are to be connected to the ñGrounded 

(-)ò terminal block. 

 

N

PV+

PV- L2
L1

 
Fig 2.3.11  PV- String connections and AC connections 

 

2.4 Connection of Communication wiring 

The PVI 3000-5300 inverter supports two common data interface standards, RS-232 and RS-485 that will be used to 

communicate to the remote computer or communication gateway. Only one of the communication interfaces can work at a 

time. As shown in the Figure 2.4.4, there are two RJ-45 connectors, RJ45-R and RJ45-L that are located on the bottom of the 

wiring box.  The pin numbers of the RJ-45 connectors and the corresponding signals are described in the Figure 2.4.2 below.  

If the RS485 is used as the external communication interface and the inverter is the last device in the RS485 loop, then the 

termination switch shall be put to ON position (shown in the figure 2.4.3).  The installer needs to open the front cover of the 

wiring box to switch the termination switch to ON position. The termination switch is default set to OFF position. 
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Termination

RS232

RJ45-L
RJ45-R

Termination
ON/OFF

 
Fig 2.4.1  positions of the communication ports and termination switches 

 

18

RJ45-L

Top view

Pin

1 TXD (RS232)

2 RXD (RS232)

3 Not used

4 GND

5 GND

6 Not used

7 TX A (RS485)

8 RX B (RS485)

18

RJ45-R

Top view

Pin

1 Factory reserved

2 Factory reserved

3 5V

4 GND

5 GND

6 5V

7 TX A (RS485)

8 RX B (RS485)

 
 

Fig 2.4.2  RJ-45 Pinouts and Signals 
 

As shown in the Figure 2.4.2, the RS-232 signal pins, TXD and RXD, are in the RJ45-L connector. Therefore, only the 

RJ45-L can be used to connect to the remote PC or terminal when the RS-232 interface is selected.  If RS-485 interface is 

selected, both RJ-45 connectors will be used for the daisy-chained / cascaded RS-485 connections shown in the Figure 

2.4.3. 

 

Standard Cables available for RS232 & 485 communication 

Description Part Number Typical Use Length 

PVI 3000-5300 RS-232 com cable WABG-0918S PC computer to inverter, use free RS232 software 

From downloads tab in Solrenview website 

6 ft 

Cable, RS485 comm. PVI 3000-5300 WIH-020082 RS485 cable for communication gateways 7 ft 

Cable, RS485 daisy chain PVI 3000-

5300 

WIH-020081 RS485 jumper cable, for 3000-5300 inverter-to-

inverter 

30 in. 
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Fig 2.4.3  RS-485 connection 

Wiring inverter s in parallel                           

PVI 3000-5300 inverters can be connected in parallel when more power is needed. In the parallel configuration, each 

inverter shall connect to its own PV array. It is not recommended to connect one PV array to more than one inverter. This may 

cause the inverter to work abnormally. The Figure 2.4.4 below shows the connections between inverters and PV arrays in 

parallel configuration. 

 

    

WIH-020081 

RS485 Daisy 

chain 

To gateway or 

computer 

WIH-020082 
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 Fig 2.4.4      Parallel configuration of inverter 

 

 

3 Commissioning the Inverter and PV System 
The inverter is mounted, all connections are made and you are ready to power it up. 

 

  

NOTE:  Make sure all tools; parts, etc. are removed from the vicinity of the inverter before turning on. 

 

 

WARNING:  Make a final check for correctness of all AC and DC wiring to the inverter and in the system. 

 

 

NOTE: With the PV modules connected and inverter disconnects still off, it is a good precaution to check 

PV polarity once more simply by carefully using a 1000V, DC rated digital volt meter and probing the 

positive (+) and negative (-) PV connections on the terminal blocks in the wiring box. 

 

Turning on the inverter for the first time : 

 

 STOP!  CHECK YOUR WIRING:  

 

WARNING!  EXTREME SHOCK AND FIRE HAZARD!  

FAILURE TO FOLLOW THE FOLLOWING PROCEDURE CAN RESULT IN SERIOUS SHOCK, 

FIRE DAMAGE AND WILL VOID INVERTER WARRANTY!  

 

o REMOVE WIRING BOX COVER  

o PV STRING FUSES SHOULD NOT BE INSTALLED AT THIS POINT  (If they are installed, STOP! 

and see the section ñReplacing PV Fusesò in the Maintenance section at the end of this manual)  

o CHECK DC VOLTAGES OF ALL STRINGS USING 600V DC METER  

Á MEASURED VOLTAGES SHOULD BE OPEN CIRCUIT VOLTAGE; IF THE 

MEASURED VOLTAGE IS AT OR CLOSE TO 0.0V, THEN STOP! AND RECHECK 

YOUR WIRING TO ENSURE THERE IS NOT A DEAD SHORT . 

o CHECK DC POLARITY OF ALL STRINGS USING 600V DC METER  

Á MEASURED VOLTAGES SHOULD INDICATE POSITIVE READINGS WHEN THE 

ñREDò PROBE OF YOUR METER IS ON THE UNGROUNDED TERMINAL AND THE 

ñBLACKò PROBE OF YOUR METER IS ON THE GROUNDED TERMINAL (except for 

positively grounded systems, in which case see Appendix D at the end of this manual).  IF 

THE MEASURED VOLTAGES INDICATE A NEGATIVE POLARITY, THEN STOP! 

AND RECHECK YOUR WIRING TO ENSURE THE POLARITY OF THE STRINGS IS 

CORRECT. 

o ONCE THE VOLTAGES AND POLARITIES ARE MEASURED AND CONFIRMED TO BE 

CORRECT, INSTALL THE PV STRING FUSES.  
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 Turn on the dedicated 2-pole circuit 240/208VAC circuit breaker on the home/building electrical panel 

 

 Turn on the system AC disconnect (if the system is equipped with additional AC disconnect) 

 

 Turn on the DC/AC disconnect on the inverter. 

 

 Watch the LED indicators for initialization (all three LEDs on) and LCD messages. 

 

 Watch for blinking green LED and LCD messages indicating 5 minute connect to grid time and following this time, 

the inverter will be on-line and beginning to feed power into the AC circuit, the inverter is operating normally 

 

 Last, look for a steady green LED indicating the inverter has stabilized at Maximum Power Point 

 

See LCD section (4) of manual for detailed description of messages and indications. 

 

Operation: 

 

The control electronics will be active as soon as DC (PV) voltage reaches 200VDC.  The inverter will go on-line with the 

utility/building grid when the DC voltage first exceeds 235VDC (strike voltage).  Next, the inverter will load the array, 

bringing the DC voltage down from 235VDC to no less than 200VDC. 

 

Once there is enough PV power at 200VDC to back feed AC power switching will automatically feed power to the grid.  (The 

inverter will always wait 5 minutes after being turned on and being within proper grid voltage range, before going into grid-

feed mode). 

 

Because the inverter goes completely off line at night or in dark conditions when no power can be produced, the standby losses 

are less than 0.5 Watt, adding additional energy production annually compared to some competitorôs inverter designs that 

remain on all the time. 

 

Operating states, GFDI status and error indications shown by the LED indicators, and data, mode and error codes are shown 

by the LCD display which are described in chapter 4, ñPower, GFDI, Error LED Indicators and LCD Displayò. 

 

 

4  Power, Ground Fault, Error LED Indicators and LCD Display 
 

The inverter operates automatically without the need for user interaction or maintenance. 

 

The PVI 3000-5300 automatically starts feeding AC power into the grid every morning as the sun rises, as soon as sufficient 

DC voltage and PV power is available.  The inverter microcontroller runs through various checks before going online with the 

grid and feeding power into the grid. 
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4.1 Power, Ground Fault and Error LED Indicators 
There are three light-emitting diodes (LEDs) mounted on the front (center) of the inverter to show the operating condition of the 

inverter (to the right of the LCD display). 

 

Fig. 4.1: Power, Error, and Ground Fault Indicator LEDs and LCD Display 

 

The green LED "Power" shows the current operating condition. 

 

The yellow LED "Error" indicates whether there is an internal or external fault present and whether the AC grid back-feed has been 

interrupted. 

 

The red LED "Ground Fault" shows if a ground fault is present. (If there is any ground current measured the value can be shown on 

the display, scrolling through the display is necessary to locate the Ground Fault current value) 

 

Description of LED symbols used to indicate LED status in this manual 

 

 ƺ : LED ON     

 ǒ : LED OFF     

 x : Inconsequential 

ƿ : LED ON/OFF 0.9/0.1 Sec    

¤   : LED ON/OFF 0.1/0.9 Sec 

 

           : LED ON/OFF 0.25/0.25 Sec 
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LED Indication Table  

LED indicators  Operating Status Description 

Green 

Yellow 

Red 

 

 
 

Initialization The PVI 3000-5300 inverter is in 

initialization. 

 

Green 

Yellow 

Red 

 
 

 

System Check mode The inverter is in System Check 

mode. 

 

Green 

Yellow 

Red 

 

 

 

Monitor mode The inverter is in Monitoring mode. 

 

Green 

Yellow 

Red 

 

 

 

Grid/MPP mode The inverter is in Grid Feeding mode. 

 

Green 

Yellow 

Red 

 

 

 

De-rating Power de-rating is performed. 

 

Green 

Yellow 

Red 

 

 

 

Warning Warning is detected.  

Green 

Yellow 

Red 

 

 

 

Low Insolation The inverter is in low insolation. 

Green 

Yellow 

Red 

 

 

 

Fault mode The inverter is in Fault mode. 

 

Green 

Yellow 

Red 

 

 

 

Ground Fault Ground fault detected. 

 

Green 

Yellow 

Red 

 

 

 

Idle mode The inverter is in Idle mode. 

 

Green 

Yellow 

Red 

 

 

 

Night Time There is no DC power coming from 

PV array. System is powered off. 
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4.2 The LCD Display 
 

 

The PVI 3000-5300 inverter is supplied ready to operate so there are no settings, which need to be made by the user for fully 

automatic feeding of power into the grid.  The device comes standard with an LCD display on which various data can be read.  

All indicated data is only an indication and has tolerances of up to  5%. 

 

The PVI 3000-5300 inverter has a 16 x 2 LCD to show the operating status, input/output data, and error messages. As long 

as the DC input voltage is above the pre-set threshold value, the LCD continues to display the information following the 

process flow illustrated in the Figure 4.2.1. 

The process flow may follow the operating mode, fault mode, or idle mode.  The operating mode is when the system goes 

from power-on to system check, monitoring , and then grid feeding mode without any fault condition detected. The inverter 

is should work following the operating mode and eventually feeds the power to the grid.  During the system check and 

monitoring mode, if a fault condition that could be cleared automatically is detected, then the system will go into the fault 

mode that the system could return to the operating mode once the fault condition goes away. One obvious example is that an 

ñislandò condition is detected due to the grid going off and then back on later, the fault condition is cleared when the power 

returns.  If a fault cannot cleared on its own, then the system will enter the idle mode and will need a service person to clear 

the fault and reset the system.  These three modes are illustrated in the Figure 4.2.1. 

The following figures explain how the display works in the operating mode.  

When the DC input voltage goes above the pre-set threshold value, the inverter is powered up and will show the company 

name and model name (PVI 4000 in this example) on the LCD as shown below. 

 
After 3 seconds, software versions of two embedded CPUôs, Sequential and Current controllers, will be displayed on the LCD.  

Afterward, the serial number (S/N), the baudrate (BR) / address (ID) for the communication port will be displayed.. 

 

 

3 seconds  

 

3 seconds  

And then three (3) seconds later, it displays the setting of the nominal grid voltage configuration. The grid type setting of 

208/240 with neutral is used as the display example shown below. For the grid type setting, please refer to section 2.3 Wiring 

the Inverter. 

 

3 seconds  

 

 

S  / N  X X X X X X X X X X X X 

B  R  X X X X X   I D  X X X 

 

G  r i d   T y  p e         

L  1   1 2  0 V    L  2  1  2  0  V  

 

S E Q  V e r s i o n  X . X X 

C U R  V e r s i o n  X . X X 

 

S O L E C T R I A        

P V I  4 0 0 0         
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If the grid type is set to 240 Vac without neutral, then the display will be looked as the figure shown below. 

 

3 seconds  

And then three (3) seconds later, LCD will show the voltage setting for the inverter to drop the grid connection.  The settings 

of the Vl-nH and its clearing time will be displayed.  The Vl-nH setting is the phase-to-neutral (rms) high threshold voltage 

setting at which point the inverter disconnects its output from the AC power grid when abnormally high phase-to-neutral AC 

voltage is detected.  After the setting of the Vl-nH is displayed, the setting of the Vl-nL will be displayed for 3 seconds. 

 

3 seconds  

 

3 seconds  

Three (3) seconds later, it displays the setting of the VacH which is the phase-to-phase (rms) high threshold voltage setting at 

which point the inverter disconnects itself from the grid when abnormally high phase-to-phase AC voltage is detected.  Also, 

the setting of the clearing time which is the total duration of time to disconnect the output from the AC grid is displayed.  The 

clearing time is the summation of the de-bounce time and the hardware delay time.  This delay is necessary to avoid nuisance 

trips.  After the settings of the VacH and its clearing time, the settings of the VacL and its clearing time will be displayed for 

three (3) seconds.  The display Vl-nH/Vl-nL is only for 208/240 with neutral setting, VacH/VasL is only for 240 or 208 

without neutral, they would not display at the same time. 

 

3 seconds  

 

3 seconds  

Then the high and low threshold settings of the AC frequency and the clearing time will be shown for three (3) seconds. When 

the AC frequency reaches the high or low threshold setting, the inverter will disconnect its output from the AC grid.  

 

3 seconds  

V l - n L    X X X . X V   

C l r  t  <  X X X  C y c s 

 

V l - n H    X X X . X V   

C l r  t  <  X X X  C y c s 

 

G r i d   T y p e         

L 1 - L 2       2 4 0 V  

 

F a c H     X X . X X H z  

C l r  t  <  X X X  C y c s 

 

V a c L     X X X . X V   

C l r  t  <  X X X  C y c s 

 

V a c H     X X X . X V   

C l r  t  <  X X X  C y c s 
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3 seconds  

Then the LCD will display the setting of the AC high voltage limit above which value, inverter will reduce the output power 

until the AC voltage drops within this setting. If the grid type is set to 208/240 with neutral, then the display will be looked 

as the figure shown below. 

 

3 seconds  

Then the setting of the re-connection time will be displayed.  The re-connection time is the duration of delay time for the 

inverter to re-connect to the grid after the fault(s) is(are) cleared. 

 

3 seconds  

Waiting Mode Display 

 

After the basic information of the inverter is displayed, the system enters the System Check mode which is indicated on the 

LCD. 

 

During the system checking, if the DC input voltage is not reaching the point of the PV start voltage setting, , then the 

following message will be shown on the LCD and the system will stay at this step. 

 

During the system checking, if the grid is not connected to the inverter, then the inverter enters the fault mode and the 

following message will be shown on the LCD. 

 

Once system check is done, the inverter goes into the monitoring mode. If all data needed for grid feeding is in the acceptable 

range, the system will keep monitoring this data for a period of time. The following information tells users that the system will 

go into the grid feeding mode in XXX seconds and then show the measured data of the DC input voltages and the existing 

voltage and frequency on the grid side. 

L o w  I n s o l a t i o n   

                

 

V a c H  L i m  i t       

L - N        X X X . X V 

 

V p v S t a r t  X X X . X V  

R e c o n n e c t   X X X s  

 

F a c L     X X . X X H z  

C l r  t  <  X X X  C y c s 

 

M o d e        F a u l t 

G r i d  N A          

 

M o d e             

S y s t e m  C h e c k i n g  
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3 seconds  

 

3 seconds  

 

3 seconds  

During the monitoring mode, if DC input voltages fall under the PV start voltage setting, the system stays in this mode and 

shows the information as follows. The system will still keep measuring the parameters of both DC and AC and display on the 

LCD.  

 

3 seconds  

 

3 seconds  

 

3 seconds  

After the system enters the grid feeding mode, it will show the following information in order and repeat this until the system 

goes to another operating mode. 

The first screen shows the current operation mode. 

 

3 seconds  

M o d e             

G r i d / M P P         

 

V a c       X X X . X V  

F a c        X X . X H z 

 

 V p v        X X X V  

                

 

M o d e   M o n i t o r i n g 

L o w    I n s o l a t i o n 

 

V a c       X X X . X V  

F a c        X X . X H z 

 

V p  v         X X X  V  

                

 

M o d e   M o n i t o r i n  

N e x t C o n n e c t  X X X s 

 

g 
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The next messages are the up-to-minute data of the DC input voltages and the AC output voltage.  The first two messages are 

for the PV array and the other two messages are for the AC output power.  Vpv is the incoming voltages from the PV array.  

Wpv is the incoming power of the PV array in Watts.  Vac, Pac, Iac, and Fac are the voltage, power, current, and frequency 

that the inverter feeds to the grid. 

 

3 seconds  

 

3 seconds  

 

3 seconds  

The next message shows the cumulated energy in kWh and period of time in hours for the inverter delivering the power to the 

grid since the inverter has been power on and operated for today. 

 

3 seconds  

The next message shows the cumulated energy in kWh and period of time in hours for the inverter delivering the power to the 

grid up-to-date since the inverter has been installed and operated. 

 

3 seconds  

There are five possible de-rating displays which will be shown if power de-rating is detected in grid feeding mode. Only one 

occasion that causes de-rating could be detected at a time. Therefore, only one of the following messages will be displayed if 

power de-rating occurs. When Temp message is presented, the power de-rating is caused by the over temperature. The Ipv 

message shows that the power de-rating is caused by restricting the DC input current to the maximum limit. The Iac and Pac 

messages illustrate the power de-rating is caused due to restriction of the maximum output AC current and power. The VacH 

message shows that the power de-rating is caused by the high AC voltage. 

 

E  a c  X  X  X X X X . X  k  W h 

H       X X X X  X  H r  

 

E  t o d a y  X X X . X  k  W h 

H t o d a y   X X . X  H r  

 

F a c        X X . X H z 

I a c        X X . X A  

 

V a c        X X X . X V 

P a c         X X X X W 

 

 V p v        X X X V  

 W p v       X X X X W  

 

M o d e     D e r a t i n g 

T e m p             
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There are three possible warning messages that may be displayed with different failures.  These messages occur in grid 

feeding mode.  When EEPROM message is displayed, the system is unable to access the EEPROM.  The COMM message 

means a failure of the communication function.  The FAN BLOCK message shows that the fan has stopped running.  These 

warnings could appear one after the other. 

 

 

 

The messages for the fault mode are as follows.  It shows the fault mode, serial number of the inverter, software versions of 

the sequential and current controllers and then the error messages which are listed in the Error Message Table on section 4.1. 

 

3 seconds  

M o d e        F a u l t 

S / N  X X X X X X X X X X X X 

 

M o d e     D e r a t i n g 

V  a c H             

 

W a r n i n g          

E  E P R O M           

 

W a r n i n g          

C  O M M             

 

W a r n i n g          

F A  N  B L O C K        

 

M o d e     D e r a t i n g 

P a c              

 

M o d e     D e r a t i n g 

I a c              

 

M o d e     D e r a t i n g 

I p v              
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3 seconds  

 

3 seconds  

There are several error messages that show the detailed conditions that cause the system to go into the fault mode, such as the 

messages shown below that show that the frequency of the AC grid is too high (H) or too low (L).  After three (3) seconds, the 

message shows the present frequency and the frequency that caused the system to go into the fault mode. 

 

 
X: H or L 

3 seconds  

 

3 seconds  

The message below shows that the AC voltage is too high (H) or too low (L) and next it displays the present AC voltage on the 

grid and voltage causing the system to go into the fault mode. 

 
X: H or L 

3 seconds  

 

3 seconds  

 

 

 

 

 

S E Q  V e r s i o n  X . X X 

C U R  V e r s i o n  X . X X 

 

M o d e        F a u l t 

e r r o r  m e s s a g e    

 

M o d e        F a u l t 

F a c X              

 

T r i p  a t    X X . X H z 

P r e s e n t    X X . X H z 

 

M o d e        F a u l t 

V a c X              

 

T r i p  a t    X X X . X V 

P r e s e n t    X X X . X V 
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The message below shows the PV DC voltage is too highé. 

 

3 seconds  

 

3 seconds  

The following message presents that the AC line1 and/or line2 voltage (refer to the neutral) is/are too high (H) or too low 

(L)é. 

 
X: H or L 

3 seconds  

The messages for the idle mode are as follows. It shows the operating mode, serial number of the inverter, software versions 

of the sequential and current controllers and then the error messages which are listed in the Error Message Table on section 5. 

 

3 seconds  

 

3 seconds  

 

S E Q  V e r s i o n  X . X X 

C U R  V e r s i o n  X . X X 

 

M o d e        I d l e  

e r r o r  m e s s a g e    

 

M o d e        F a u l t 

V p v H             

 

T r i p  a t    X X X . X V 

P r e s e n t    X X X . X V 

 

M o d e        F a u l t 

V a c L 1  X   V a c L 2  X 

 

M o d e         I d l e 

S / N  X X X X X X X X X X X X 
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                                            Fig 4.2.1 PVI 3000-5300 inverter  LCD display flow-chart 

 

 
Solectria  

PVI 4000 
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5 Troubleshooting 
 

Diagnosis and analysing data 

 

Identifying and resolving faults 
 

The PVI 3000-5300 is fitted with a self-diagnostic system, which can recognise a majority of possible faults and show these on 

the display.   This allows the operator to rapidly identify possible problems in the solar inverter or system.  Please refer to the 

LCD section (4) for a thorough explanation of fault codes, modes, etc.  These indicate both internal errors and external faults. 

 

Ground Fault:  

If a significant ground fault occurs in the PV array or wiring, the GFDI fuse (located on the wiring/connector panel) may be 

blown.  If it is, determine and repair ground fault and replace fuse with Bussmann KLKD1 (1 Amp, 600VDC). 

 

If the GFDI detects the ground fault break, the Ground Fault LED will light and the ñfaultò will be displayed.  

 

Weak Sunlight Condition: 
Operation in weak sunlight, (for example early in the morning, when overcast or when snow is covering most or all of the PV 

array) can cause the inverter to go through a cycle of trying to start and restart several times.  This can occur if the array 

reached 235V (strike voltage) but there is nearly no power available, for example in the very early morning low light or cloudy 

weather.  If in doubt, wait for stronger sun. 

 

Explanations of Error Messages 

In the event of a fault, the inverter will stop feeding the AC voltage to the building/utility and display the error message on the 

LCD.  Qualified service personnel shall do the analysis, measurement, and debug the system if needed according to the error 

message in order to resume normal operation.  It is recommended to analyze the fault condition(s) by referring to the table 

below and then remove the fault condition(s) in order to return the inverter to normal and continue to feed AC voltage to the 

utility steadily.  Please contact Solectria Renewables if the same error message is persistent. 

 

CAUTION:  Certain possible solutions may expose live electrical circuits, only qualified personnel should perform 

these tasks. Please use caution when measuring voltage in the inverter. 

Error Message Table 

Error Message Description Possible Solutions 

GridNA  

 

No AC voltage is detected. 

 

Verify AC voltage disconnect on  

Verify AC circuit breaker is 

on/operational 

Verify and measure AC voltage present 

in Inverter disconnect 

Contact installing company or Solectria 

Renewables 

Drift Fac  

 

Islanding is detected.  

 

Verify AC voltage present and correct in 

Inverter disconnect 

Contact installing company or Solectria 

Renewables 

VacH 

 

The AC voltage of utility is above the upper 

limit.  

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

VacL 

 

The AC voltage of mains utility is below the 

lower limit. 

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 
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FacH 

 

The frequency of AC voltage of the utility is 

above the upper limit. 

Measure the frequency and compare to 

the frequency on the display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

FacL 

 

 

The frequency of AC voltage of the utility is 

below the lower limit. 

 

Measure the frequency and compare to 

the frequency on the display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

VpvH 

 

The DC voltage of PV array is above the upper 

limit.  

 

Turn off the inverter 

Measure the VDC at the Inverter 

disconnect if over 599VDC the solar 

array needs to be inspected 

Contact installing company 

Do not turn on the inverter until the 

condition is repaired 

Imax_AC 

 

Over current on the AC side. 

 

The inverter will continue to operate at a 

lower current 

If message occurs frequently contact the 

installing company 

InvTempMax  

 

The internal temperature of the inverter 

exceeded the safe operating limit. 

If the inverter is located in direct 

sunlight it may need to be shaded 

The VDC input may be too high causing 

increased temperature, reduce VDC 

input. Contact installing company or 

Solectria Renewables 

Relay Open 

Relay Close 

Relay test failed. Contact installing company or Solectria 

Renewables 

VacL1 H 

 

The voltage between L1 and neutral is over the 

upper limit. 

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

VacL1 L 

 

The voltage between L1 and neutral is under 

the lower limit. 

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

VacL2 H 

 

The voltage between L2 and neutral is over the 

upper limit. 

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

VacL2 L 

 

The voltage between L2 and neutral is under 

the lower limit. 

 

Verify setting for S201 is correct for the 

grid voltage applied 

Measure the AC voltage and compare to 

the voltage on the inverter display 

Contact Solectria Renewables for 

assistance if the range needs to be 

adjusted 

MOV Fault,  

AC 

 

High voltage protection function failed on the 

AC side. 

 

Verify MOV appearance is OK 

Measure MOV using diode function of 

DMM if shorted contact Solectria 

Renewables 




