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

WARNING: This indicates a fact or feature very innfamt for the safety of the user to prevent injury or
deathand/or which can cause a serschardware damage if not applied appropriately.

Use extreme caution when performing this task.

CAUTION: Presents information to prevent damage to this product

. EARTH GROUND SYMBOL

NOTE: This indicates a feature that is important either for optimal andesffiase or optimal system
operation.

EXAMPLE: This indicates an example.

SAVE THESE INSTRUCTIONS
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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 30005300 inverters are listed to UL1741/IEEE1B43A 22.2#107.Xand comply with IEEE
62.41).

The PVI 30085300 contains no user serviceable parts. Do not open the inverter case as there are no used service:
parts inside. Please contact SaliectRenewables or a Solectria Renewables authorized system installer for
maintehance. (See appendix at the end of this maouabolectria Renewables websit@ww.solren.comfor
Solectria Renewables contact informatiand authorized system installers.)

Before installing or using the PVI 303800, please read all instructions and caution markings in this manual and on
the PVI 30085300 unit as well as the PV modules.

Connection of the PVI 3008300 to the electriaitility grid must be done after receiving prior approval from the
utility company and performed only by qualified personnel.

Completely cover the surface of all Rvrays with opaque (dark) material before wiring them or use other methods
to ensure safetfrom shock hazard. PV arrays produce electrical energy when exposed to light and could create
hazardous condition.

WARNING!

éz Not to make alterations or use tampering assemblyn the inverter without manufactureré authorization

unlessspecified elsavhere in this Manual. They may result in injury, electric shock, or fire and void the
warranty.

SAVE THESE INSTRUCTIONS

PRESCRIPTIONS DE SECURITE IMPORTANTES

Tous | es travaux ddigentAte exédutisaconfoomitéauRiomnest r i g u e
électrigued o ¢ al e s lamdrmesationglantricaine et canadienA®SI/NFPA 70.

Le PVI 10KW / PVI 13KW / 15KW neontient aucunepiéce requérant un entretient effectué

par | 6utilisateur. Pour toute maintenanag@é Vel
parSolectria Renewables (les coordonnées de Solectria Renewables et des instaijeééssnt

indiquées sur le siteeb de Solectria Renewabl@svw.solren.com

Avant doéinstall er dPWl 13K uPRVI I5KW \euillezllire tolReg instrdctioks\at  /
toutes les mises en garde présentes dans ce manuel, sur le PVI PAKWMBKW / PVI 15KWet sur les
modules PV.

Le raccordement du PVI 10KWPVI 13KW / PVI 15KWau réseau électrique ne doit &fectuée
qubaparvosir obtenu une entente doéinterconnexion
électriqueet uniquement par du personaetorisé et qualifié.

La surface de tous les capteurs®Pd i vent °tr e r e womatéecbpage ent i r e me

(noir) avant deorocéder au cablagé.es capteurs PV exposés a la lumiére produisesbdrangélectrique
susceptible de créer une situation de risque.

CONSERVEZ CES INSTRUCTIONS


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

The PVI 3000, PVI 4000, PVI 5000 and PVI 5300 are residential/commercial single phasedgiy
inverters designed to be irteonnected to the electric utility grid. With this manual the PVI 308V

5300 can be insiad and operated safely. This installation guide is used as reference for commissionin
and as a guideline on how to use the inverter most effectively.

Feeding power into the grid involves conversion of thevd@age from the P\array to grid compatible

ACvol tage by #Ainvertingo DC to AC. This uni i
electrical system or two legs (phase to phase) of a 208 VA@ha8e commercial, industrial or
institutional facility®ds heeledrcttilitjgoda! system t he

If the PV system and inverter are providing the same amount of electrical power that the facility is usir
then no power is taken from or fed into the utility grid. If the facility is using more power than the PV
system is prowing, 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/attenectionin your local area. Note
that some utilities need to change their revenue kWh meter for proper net metering measurement
incentives/billing.

M}
_ . Csd .
-
Photovoltaic PVI 30065300 Electric Utility
Array Inverter Grid

Fig. 1.1 Grid tied inverter application

The string PV concepp

The use of string PV concept significantly reduces the cabling costs on a photovoltaic system. The use of stringsRdf several
modules in series and one, two, three (or in some cases four) parallel strings of PV modules has proven advantageou
delivering a high operating voltage to the solar inverter. This advantage is primarily reflected in a higher efficiency of th
inverter. Careful optimization of the overall inverter
system wltage for the power levels of the PVI 3000, 4000, 5000 and 5300 for use with 1kW to 7kW PV arrays per inverter.
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Data acquisition, display and communication

The integrated data acquisition, display and communication capability ¢&t\th&000 - PVI 5300 allows comprehensive
tracking of data for understanding of system performance. All error messages and operating conditidhgl&aae- PVI

5300as well as the PV system can be shown on the display. Downloading data friexi 8@00- PVI 5300for analysis on

a PC is also possible over the data interfaces (RS232 or@8wnl|l oad fAFbasedvi REAFE PV mon
Downloads tab in Solrenview websitbttp://www.solrenview.com/downloachtml

These functions allow complete and continuous monitoring of the photovoltaic systemolReddlata over the integrated
interface and its display is only possible when the solar system is in operation.

An optional fullf e at ur e d-dir eficitnov edatead acqui si t i o n-based servitedsgagailablg fromat e v
Solectria Renewablesalled SolrenViewhttp://www.solrenview.com You have the optioto purchase these serviceghe
gatewayp | ugs i nto the inverter and to the facilityds interne

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

A high frequency switching bridge circuit operating in connection with a high frequency transformer provides galvanic
isod ati on of the photovoltaic system from the buildingds A
optimized in such a way that fluctuations which are caused by differing sunlight strengths and PV module temperatures can
still endup producing the maximum possible power.

Internal regulation of thé®VI 3000 - PVI 5300is achieved using microcontrollers, which control the function of MPP
(Maximum Power Point) tracking.

The input PV voltage window is designed to cover a rangd0ft@ 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 tiigatlosses (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 tA¥1 3000- PVI 5300is manufactured using a heavy aluminium extrusidh amn anticorrosion

finish. The housing is designed to NEMAS3 to be resistant to rain and snowfall. The heat sink and fan are designediy such a
that operation of the inverter is possible at ambient temperatures3dfF {25° C) to +131° F (+55° Gt full rated power (at
240VAC or 208VACI 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 tempdiature regula
provides protectiomgainst excessively high temperatures insidd¥ie3000- PVI 5300 The maximum power processed from
the PV array is automatically reduced to limit excessive inverter temperature.

The PVI 3000- PVI 5300will only operate in parallel with the utility . 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, antislanding and other limitations and requirements, whiduee 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 &isheappen
inverter will check the grid and reconnect to the grid 5 minutes tifeeigrid is back to normalThe displaythen shows:

A Mo ni & oDisconngcting 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 P\hsyste

Power grid faults that will cause tR&/1 3000- PVI 5300to isolate itself from the power grid:
e AC grid voltage

The grid voltage must not go outside the range of -120% of the nominal 240 or 208V AC grid voltage (as per IEEE Std
1547, § 4.2.3). Téinverter will isolate itself from the power grid if these limits are exceeded either waypVTBE00- PVI

5300is factory set to 208 or 240VAC. The inverter will automatically detect and sync to 240 or 208VAC when connected to
the neutral. If it idesired 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 thenfield us
jumper adjustments irg# the inverter.

e AC grid frequency

The power grid frequency can be within a range of +0.8HZHz 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 arededeither way.


http://www.solrenview.com/downloads.html
http://www.solrenview.com/

PVI 3000/4000/5000/5300 Installation and Operation Manual

Another important safety feature is galvanic isolation of the utility grid and the PV array as well as ground fault @eigction
interrupt (GFDI) of the PV array. The PV array negative is grounded inside the inverter (ambnbesgrainded at any other
point).

8

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

(1) AC knockouts (and on back)

(2) PV array ground fault interraGFDI) fuse
(3) DC/AC disconnect

(4) DC knockouts (and on back)

(5) Fan assembly (on back at bottom of heatsiskd on PVI 4000/5000/5300 only)
(6) RS232/485 interfaces

(7) LCD display

(8) LED indicators for basic operating status
(9) Inverter Serial Number

(10) Detachable wimg box

(11) Quickmount wall plate (behind unit)

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

A WARNING: Before installing the PVI 3008300, read all instructions and caution markings in this manual
and on the PVI 3006300as well as on the photovoltaic modules.

A 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 30086300 to the electric utilitgrid 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 checkddested 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 ilgnmediifytehe 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 compeipy. reReport 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 3000/4000/5000/530@nierter is made up of a sealed NEMA 3 corrosion resistant, painted aluminum enclosure
containing all electrical and electronic components.

at leastto 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 connectionsvinedl to the wiring box, disconnects and or
junction box(es) only, there is no need to ople@ main inverter enclosure during heal. The inverter
enclosure is factory sealed and must NOT be opened at any time in the field as this will void the warranty.

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

Notes regarding mounting and placement of the inverter

Criteria for device mounting:

e Because the inverter is in a NEMAS3 enclosure, the inverter can be mounted outdoors.

¢ The very longest |ife for the inverter can be achieved
robust construction and design for efficienbling. 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.

e For optimal electrical efficiency, use the shortest possible AC anavid€s and use the maximum allowable wire size.
(Depending on which model inverterkI®AWG minimum(#6 maximum)is recommended for all connections, both AC
and DC.)

e Avoid installation in close proximity to people or animals, as there is a small anfcuighdrequency switching noise.

e 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.

e Although not required, installation at efeight dlows easy reading of the indicator LEDs and the LCD display.
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e For optimal inverter life and performance, do not mount the inverter in direct sunlight, especially in hot climates, althoug
the inverter is designed to function at full power continuouslypnto 132 F (55 C) ambient temperatures. In hot
climates if the unit must be mounted in direct sunlight a silver or white metadhseld is highly recommended. It is
recommended that the inverter be mounted on the north (or east) side of buildomsher north side of a PV array
(which can provide some shade). Following these guidelines can help prevent the unit from goingadtitg dkie to
excessively high inverter case temperature.

e In hot climates, the housing and heat sink can reachA600° 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
likely to touch the case or heat sink due to the high potential temperature.

A CAUTION: Please follow these guidelines:

e The inverter weight is about 40 Ibs. (21.427.3kg) depending on model. Be sure method used for fastening the unit to
the wall will safely hold this weight.

e The ambient temperature must be betwiek®! F (i 25°C) and +131F (+55°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 abov
131°F (55’ C).) Humidity shall be within 0% and 95%.

e The Natioral Electrical Code (NEC) requires that the inverter be connected to a dedicated AC circuit and no other Al
outlets or device may be connected to this circuit. See NEC Section 690.64. The NEC also imposes limitations on t
size of the inverter and the mger in with it is connected to the utility grid. See NEC Section 690.64.

e The cooling air enters at the bottom of the heat sink and exhausts at the top of the unit. See diagrams below
recommended clearances for cooling air and space around thteinve

e If you are installing the inverter in a utility vault or electrical closet, the air circulation must be sufficient for heat
dissipationi provide external ventilation, to maintain an ambient condition of less 1B&hF (55 C). The ambient
tempeature should be kept as low as possible.

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

PVI 3000/PVI 4000 DIMENSIONAL DIAGRAM

| 17. 75— —~ 5.7%& ——9. 88
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PVI 5000/PVI 5300 DIMENSIONAL DIAGRAM
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Fig. 21 PVI 3000/4000/5000/5300 Dimensional Diagram

Placementand location

A PVI 3000/4000/5000/5300 inverters that must be vertically mounted may be located indoors or outdoors, given the NEMA
3Rrating

Avoid mounting the inverter on a location whésexposed talirectrain.

Leave at least 20of free space above add0 below the inverter for best ventilation (see Figure 2.1.1).

Mount the inverter on a wall that is strong enough to suppod#&®Ib inverter.

1 1

WARNING!
Some partsof the heatsink can reach temperature over 160F70 ). Keep flammable, explosivematerials

A or trash and unknown materialsat an appropriate distance from the invertet

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

5 KeepAC andDC wiring as short as possible to minimize power loss.
A Mounting bracket should be fastened to a concrete or a masonry wall using appropriate anchors.

Conduit Locations, Prepunched Holes and Knockouts

r 10 conduit fitt
the wall mounti ng
ottameofotchttedC2a

>

Holes are prgpunched (and spiped wi t h hol e cove
these holes are centered at 2.50
JO and 10 concentric KOs are on the
the wall mounting surface

JO and 10 concentric KOs are on the back of the AC and
box into the wall for a Ahidden wiringo installation.

rs) fo
from
b |

p>]

p>]

10
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ceiling
2f 0o 2T0 0
+ I
%
7 520 (=) 97 50 360 Erf[ wall

é : =

| : qle

o= N
T T
390 390
1 1
Fig2.1.1 Clearances recommended for PVI 3000/4000/5000/5300 inverter installation

Mounting details

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

- After taking the inverter out of theardboard boxyou will find the bracket in thedn behind the heatsinkirst, the
bracket needs to bhemoved from thénverter as shown in the figure 2.2.1 below.

11
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Back side of the inverter Mounting bracket
‘\ /\M\
x @/‘ g % S : e @‘/‘»:
M C g 9 2! |
l§ & @ .

=RRRY

ounting flanges

ounting slots for securing the inverter
ounting flanges
Fig 2.2.1 Removethe bracket from the inverter

1. Use the bracket (Fig 2.2.2) as a template to mark the locatioriee wallwhere hoés should be drilled. After
drilling the holes, the mouinig bracket should be fastened to the wall with screwscogwanchors as shown in

Figure 2.2.3.
—39 .
L 7.1
=4 . 9
Nﬂl. 75 2. 75
T
o el — e o 1 b g
RN r ‘ )
2067p O 4. 72119 & o D B
ey 7. 5o S P (S
. |
N = B
Ly
15.9\ [ 1
Fig 2.2.2 The mounting bracket and its dimensions
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T
P

120 |

40870

I 0 di ameter mounting 4¢Aewanebommbodti

7)
o/l

r/ /G e/ 0
&g &/p

\

®» bp &

[

Fig 2.2.3 Fastering the mounting bracket
2. Once the mouing bracket is fastened to the wall, then the inverter and the wiringthakare attached together

can be hoo#éd onto the bracket and slgeddowninto place. Make sure the lower lip on theacket hooks into the
window on the back of the inverter as shown in 2.2.4 below

13
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DTRRRRRS
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Slide the mounting bolts at the top of the inverter over the
hooks on the mounting bracket
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dflo| T
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: i
Flange with

mounting holes

ar 39" Ensure the inverter is seated
properly on the mounting bracket

Ground/Floor Ground/Floor
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Fig 2.2.4 Hook the Inverter on the mounting bracket and then fasten with a screvat the bottom flange

After the inverter is hooked pregy on the bracket and secured wathcrewat the bottom flangethen the inverter can be
wired.
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2.3 Electrical Connection and Connectiono Electrical
Utility Grid

PVI 3000-5300 Inverter
+PV +PV
Fan (PV1 4000-5300)
e o o
Fuses o %
I
I
®e9 DC Disconnect .
+ +|
e o o - — — KWH 1 -
Builcling
PRODUGHON L1 AC Distribution
| ! F-d4--—43--—1-| (fneeded) |-+ Panel
| : Neutral
| - - / ™
! : (L oo (L GHD
I -PV -PV O (L J} J)
e o o

* Equipment grounds, grounding electrode conductor
and ground fault detector/interrupter not shown

PVI 3000 -5300 PV SYSTEM BLOCK DIAGRAM

Fig. 2.3 Simplfied electrical connection diagram

Location and Mounting the Inverter

d NOTE: Choose the inverter location keeping in mindené any additional disconnecfanction boxes
and/or AC kWh meter (if needed) will be located. One good idea is to omtke wall (or create a
diagram) where all of the components are to be locatdw nverter is set up witintegratedAC & DC
disconnedt and fused PV combiner to make it very easy and quick to connect the inveneefused PV
combiner can also beg/passed using the bypass lug tiosis.

Refer to Figure 2 for Locations of Features, AGand 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 thtbagiround 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 30085300 inverters are equipped with covered holes and KOs to fit conduit fittings that are NE€bogadiant for

use with several sizes of rigid and flexible metallic or-nwetallic conduit. Al 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 inverteresnclosur
which should not be opened during installatigxC & DC terminals allow for #1@ #6 AWG copper conductors.

Lightning and Surge Protection:

The inverter is designed with certain protections against surges in voltage inctattifigation to UL1741/IEEE1547
/CSA22.2#107.1(including ANSI/IEEE 62.41/62.42 as required in the NY SIRpwever added protection and solid
grounding provisions are important for best protection against utility surges and surges created by indirect lighteing strike

16
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The installation of a Delta lightning surge arrester or other UL listed arrester ofrtieetcspecification is recommended on
both the DC and AC sides of inverter. Solectria and various distributors stock these arresters. They can be installed on
outside of the wiring box or other locations in the system and wired using the manufatuestions. This device gives
important added protection from indirect lightning strikes and resulting surges that provide protection beyond the inverte
UL1741 requirements. It is suggested to drive a ground rod specifically for the PV arralsti & very good idea to have

the lightning protection system of the building checked and upgraded if needed before the PV system is installed. (are th
air conductors / rods along the roof line of the building above the PV array? Do you see agooppewire running from

the air conductors to a ground rod?) These added protections are especially important for areas prone to thunder storms
possible nearby lightning strikes. Although these added precautions will not guarantee that thexenavilaimage 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 conduc
should be sized according these NEC requirements. This conductor should be terminated on the labeled ground poin
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 timkess 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
ZQS any way.

AC Voltage:

The PVI 30085300 are 240V AC grid connected devices. Tamyalso both suitable for 208V AC giwdnnected use. For
example, connection to 2 phase legs of a 208V A@ha&se service (where acceptable by codé). unit (PVI 3000, 4000,
5000, or 5300) can be used with just a 120V AC connectiornhe units are faory preset for autedetect 240VAC and
208VAC when connected with a neutral. They can also be configured for conrntecggher 240 or 208 VAQvithout a
neutral at the factory or by a qualified installer.

Multiple Units :

Multiple PVI 30005300 unitscan 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 circl
breaker, and a PV string must only 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. EverggBvés a
208/240V AC rated pole 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 breake used (Amp) 20A 20 or25A 25 or30A 30A

AC and DC Disconnects

AD & DC disconnects arstandard featuseof the PVI 30005300 invertes. If the PV systenmeeds an additional AC
disconnect (asequired by the utility or local insptor) separate frormhe inverter oroutdoos it can be addedIf local code
requirements call for the AC and/or DC disconnect(s) to be mounted in another location, you can consider relocating t
inverter also to the required location to provideAl@or DC disconnect.

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

Part Number Manufacturer
Rain-proof NEMA 3R, no fuse DU22IRB Square D
Rainproof NEMA 3R, fusible* D221NRB Square D
Rain-proof NEMA 3R, fusible TG3221R GE
Rain-proof NEMA 3R, no fuse TGN3321R GE
Pull-out disconnect, 3R, no fuse 3800 Millbank

* Fusible AC disconnect available on integrated panel assembly.

17



PVI 3000/4000/5000/5300 Installation and Operation Manual

For some installationg;ode 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, ad no neutr
line should enter the disconnect.)

Connecting the AC Inverter Wiring:

WARNING: The wiring of the PV inverterds AC and DC c
AC circuit breaker ofandthe PV array disconnected or covered with an opaque material (or other method to
assure the Y wiring is not live). Both AC and DC should be disconnected or turned off.

The PVI 30005300 inverters are not capable of bdekding 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 PVi530@0inverters given the
very large DC voltage range in which the inverter can operate. See string sizing in Appendix B faxaomées. This
appendix also refers to a complete string sizing resource online.

Connecting the Inverter Wiring:

WARNING: Fol l ow PV modul e manufapayd pradece électrical iememyyc whiero n s .
exposed to light and could create a haaasdcondition. (One method used to assure safety from shock is to
completely cover the surface of all RWrays with opaque / dark material before wiring them.) Alternatively,
keep all PV module connectors di sc@apenénadingdeatfebart dc
when leaving the jobsite.)

WARNING: Before connecting the connectors of the-panel to the DC inverter terminals, check the correct
polarity and admissible Pganel voltage between the (+) and tHec@ble connectors of the/Rpanel. (Note
that the mating connectors used to connect to your array junction box may have reversed polarity markings.)

The P\fpanel open circuit voltage must be below 600V DG, @600V DC) under all conditions as per NEC
690-7 using multiplier foc ol d weat her OCV, or using PV modul e ma
the Technical Info section and see PV string sizing table in Appendix B.

WARNING: Even when in the off positiothe fused PV combiner atle DC disconnederminalswill
remain live on the PV sideshen the PV modules are in daylight.

Wiring the inverter

The cover of the wiring boreeds to be removeakfore wiring the inverter. First the AC disconnecswitch shall be
turned to the OFF position as shown in the Fegr3.1. and then remove thescrewsyemove the cover of the wiring box
shown in the figure 2.3.2 and 2.3.3 below.
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TS §

Fig 2.3.1

&

TRRRRRS A

Fig 2.32 Removethe 4 screws on the wiring box Fig 2.3.3 remowbe coverfrom the wiring box

After thewiring box cover is removed, theonduit holecoverscan be removed (or KOs in other locations punchedamut)
shown in the figure 2.3.for the DC and AQonduits which will enter and exit these locations.
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TRRIVRRS

Fig 2.33 Remove thehole covers where the condug will enter and exit.

The following three sections describe the wiring for the AC, DC, and communication pori&CTdred DCwiring shall be
done in the wiring box of the PVI 3000/4000/5000/83T here is a pair of DC terminal block3C fuse, a bypass terminal
block, two (2) R345 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 wallpbconnected in the wiring bof strings for the PVI
3000) or the fuse bypass terminal can be uselddafused combiner featurie not neededThe RJ45 connectors are used for
external communication to a remote computer or communication gatewayAd erminal block is used to connect to the
building/utility grid through a circuit breaker in thmiilding distribution panel.

Fuse bypass terminal(s)

PV String Fuse

AC Terminal Block

E

DC Terminal Blocks

GFEDI Fuse Ground Bar

o, O B8, O

RJ45-L RJ45-R
Fig 2.3.5 Wiring box bottom view

WARNING!

All electrical work shall be done in accordance with the local and natiorieelectrical codes and with
the National Electrical Code (NEC), ANSI/NFPA 70 and should follow the important safety
instructions in this manual.
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WARNING!

The National Electrical Code (NEC) states that the inverter must be connected to a dedicatedcciit,
and that no other outlets or devices can be connected to the same circuithe 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 suitablecondudors for both the AC and DC wiring. The cables must be
adequatelysized and of correct temperature rating and sunlight resistant if neededUse #10 AWG to

#6 AWG, 90 °C (194 °F) copper wire for all AC and DC wiring connections to the PVI
3000/4000/5000/5B0 inverter.

> B

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 300&300 inverter, the installer ads to determine the grid connectiotility configuration that
the inverter will be connected to. The PVI 368800 inverter is default set for utility interconnection wiheutral
connection However, it may be reconfigured for a connection witheomgutral. The utility configuration jumpers, J210, are
located on the control board as shown in the figure 2.3.6 are used to set the P8BB00GAverter to be connected to the
commonly useditility configurationtypes shown in the figure 2.3.As show in the figure 2.3.6, the P1 and P2 pins are
used to configure the PVI 308800 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 caraicédigndistinguish the utility
voltage and adjust the output AC voltage according the grid voltage.

: Note: When connecting the PVI 30@B00 inverter to thebuilding / utility, the voltage must be
compatible.

O
FELLEET
= [
{HHHH!

%

Pl 240V/208V C 3 240V No Neutral 208V No Neutral
(©) C )

P2 W) With Neutral(Default) a’@

P3 FAN Auto(Detault) FAN On

Fig 2.3.6 Building/Utility configurat ion jumpers
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With Neutral With Neutral With Neutral
208 : 120 WYE 240 : 120 Split Phase 240 Delta :120 Stinger
- 240 >

—_ Neautral

i \AANANNNAA

Q oA s 7 120 120
»\’L = 90 —L— Neutral
Neutral —
— 240 ——

Without Neutral Without Neutral
240 Delta 208 Delta
240 208
7Y Y\
> o 2 3
2 ¥ % v

Fig 2.3.7 Utility configurations
Connection of the AC wiring

Use the followingporocedure to wire the AConductors

Open the circuit breaker box and switch off tireuit breakerbox that will beused to connect the inverter teethuilding

WARNING!
Reconfirm that the circuit breaker to the grid/utility is switched OFF before conneding the power wires
from the breaker to the inverter AC terminal block.

p]

Use #10 AWG to #6 AWG, 90C (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 recommendmigsigning
more than 2V drop (1%) alhé most. larger conductar will be needed for longer wire runs. For example, you may need

to splice up to | arger than #6AWG if a very |l ong run s
drop.

CAUTION!

To ensure that the total impednce of the grid plus the interconnection AC pwer cable shall be less
than0.1&y f or PVI 3000, O0.12q for PVI 4000, Thésevaldbeg f or P
are based on a ~2VAC drop or ~1%AC loss.
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1 >t o1 1 I

A

L1 wire connected to
L1 terminal

L2 wire connected to

L2 terminal
N wire connected to

N terminal
.
////u 1 LINEG N > N
-7 oo loale
- D YO
===

SS9 [SSI5Y E

(] ®
Jul o T8 4
Lﬁ — — —> | T T T ——
Equipment ground wire
connected to ground bar
Fig 2.3.8 AC Terminal Block for AC cable connections

Connect théAC equipmentGND wire to the screw of the ground rblabeled@
Connect the white MWire to the terminal labeled N of the AC terminal block.
Connect the Llvire to the terminal labeled Linel of the AC terminal block.
Connect the L2vire to the terminalabeled Line2 of the AC terminal block.
Tighten the screws with a torque1#.6 inlb (1.7Nm)

WARNING!

Each connection to a PVI 30066300 inverter nmust be installed with adedicatedcircuit breaker with 20-30
amperes (depending on inverter mdel) 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.

Reconfirm that all connections are correct as described above and all sergnsperly 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 b&EMOVE ALL PV STRING FUSES BEFORE WIRING
DC CONNECTIONS.

The wiring box of the PVI 3008300 inverter is designed with aipof the DC terminal blocks which support up to four
(4) independent PV strings to hesed andconnected in parallel in the wiring borathen fé into the invertefor 3 in the
case of the PVI 3000)The PVI 30005300 inverter is shipped with up tour (4) 15A, 600Vdc PV string fus@s the wiring
box for the PV strings. However, the size of the PV string fgsghall be determined by the electrical ratings of the PV
module and by UL and National Electrical Code (NEC) requiremeits NO CASE SHALL FUSES OF LARGER
THAN 15A BE USED FOR THE PV STRING FUSES. Please refer t&igure5.2 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
12A values are also available from the factoffjhe fused combiner also &ble to bebypassed using the provided bypass
terminals (2 positions).

There are two (2) terminals, labelddJ n g r o u nah@i@rouaded {8, per PV string located in the wiring boxeas
for the DC connections as shown in Figure.2.Bhe DC equipment ground wire shall be connected to a screw on the

ground bar Iabele@?-) in the wiring box of the PVI 3088300 inverter. All the screws shall be tightened with a torque of
15.6 inlb (1.7Nm)
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p]

>

>

connect to PV+

N ; \ Connect to PV+
—— if fuse bypass is
= -qn.]-m_. : - : desired

jareef =

Connect to PV+

Connect to PY

Fig 2.3.9

connect to PV-

Fig 2.3.10 PVI 3000supports onlythree (3) PV string fuses

The PVI 3000 is shipped with three (3) 15A, 600Vdc PV string fuses as shown in the Figuresh8vktherefore, the
fourth pair of terminals (from left) shall not be used to connect to a PV sthh@N\O CASE SHALL FUSES OF
LARGER THAN 15A BE USED FOR THE PV STRING FUSES.

/N
/N
/N
/N

CAUTION!
PV arrays are energized when exposed to light. Use safe working practicgsen working on PV arrays.

CAUTION!
Polarities of eachDC input voltage from a PV string shall be connectedcorrectly to the i + @positive)

a n dio (Mmegative) terminak d a pair respectively. The DC voltage must be less thar600V in any
condition.

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

The positive () wire of the DC input shall be connected to the terminal labBletyrounded €)0 and thenegative <)

wire of the DC input shall be connected to the terminal lab8@aunded )0, exceptwhen using positively grounded
modules. In thatcase, see Appendix D e end of this manual for further instruction.

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 dialaheeconnections, resistive connections, and ground faults and

are not allowed in certain applications by NEC.

Connect the equipment groundre to the screw of the ground bar Iabe.

Tighten the screws with a torque18.6 inlb (1.7Nm)
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WARNING!
Route the DCwires to the PVI 30005300 inverters away from any possible hazards that could damage

A 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.

A There are up to four (4) independent PV strings (4 pairs) can be connected to the P¥B@0@verter as shown in the
figure 2.3.11. The PV strings will be connected in parallehawiring box. Therefore, these four (4) PV straghall be
the sameapacity (or at least the same total voltage).

Bypassing Fused Combiner

If no (fused)combiner is requiredas in the case of fasedcombineron the roof with the PV array,thenthe fused
combiner in the PVI 3068300 can be bypassed by usingfihtlghr o u n d bypgasq terminals (2) to the right of fuses.
Up to 2PV circuits can be connect¢@lugs). The A Gr 9Qwnaedcanections stildl are to
() o terminal bl ock.

IR N N N N1
[ 7 v 7 R i

M/ 4 3
Illlﬁ V/// /@ /L] g X
V /[ [/ g1/ g1/ gdl]]] PV+ 9 B

- <
L1

Fig 2.3.11 PV- String connections and ACconnections

:’:’T’:’A:’:’T’IAII(IAIIIIA

2.4 Connection of Communication wiring

The PVI 30085300 inverter supports two common data interface standard@3R%&nd R&185 that will be used to
communicate to the remote computercommunication gatewayonly one of the communicatiomterfaces can work at a
time. As shown in the Figure 2.4.4, there are twe48Jonnectors, RJ4R and RJ44_ that are located on the bottom of the
wiring box. The pin numbers of the RIb connectors and the corresponding signals are described in tine Zig.2 below.

If the RS485 is used as the externammunicationinterface 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 opern twvéoof the
wiring box to switch the termination switch to ON position. The termination switch is default set to OFF position.
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SEES
1@ 886 8 86
T NO EE(e] NO

i

~ Q Termination
ON/OFF

‘i Fnnnnonf= Fnononn = @‘
=] o [
[ —

.

rRs232 |

|
|

S )
Termination RJ45.R
RJA45-L
Fig 2.4.1 positions of the ommunication ports and termination switches

RJ45-L

Top view

5

TXD (RS232)
RXD (RS232)
Not used
GND

GND

Not used

TX A (RS485)
RX B (RS485)

O~NOUDAWNE T

TX A (RS485)
RX B (RS485)

RJ45-R .
Pin
1 Factory reserved
2 Factory reserved
ATTTITE | 3 sv
4 GND
Top view 5 GND
6 5V
7
8

Fig 2.4.2 RJ-45Pinouts and Signals

As shown in the Figure 2.4.2, the 32 signal pins, TXD and RXD, are in the Rd4%onnector Therefore, only the
RJ45L can be used to connect to the remote PC or terminal when t28Riaterface is selectedf RS-485 interfacas
selected, both R45 connectors will be used for tldaisy-chained /cascaded R885 connections shown in the Figure
2.4.3.

Standard Cables available for RS232 & 485 communication

Description Part Number Typical Use Length
PVI 30005300 RS232 com cale WABG-0918S | PC computer to inverter, use free RS232 software| 6 ft
From downloads tab in Solrenview website
Cable, RS485 comm. PVI 308300 | WIH-020082 RS485 cable for communication gateways 7 ft
Cable, RS485 daisy chain PVI 3600 | WIH-020081 RS485 ymper cablefor 30005300 invertetto- 30 in.
5300 inverter
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oI o
T T T T
T
T o oD T T
Loronomonom
e - e g

WIH-020081
RS485 Daisy
chain

RS485

To gateway or
computer
WIH-020082

Termination
ON

Termination
OFF

Fig 2.4.3 RS-485 connection
Wiring inverter sin parallel

PVI 30065300 inverters can be connected in parallel when more peaszeided 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 n
cause the inverter to work abnormally. The Figure 2.4.4 below shows the connbefieesn inverters and PV arrays
parallel configuration.

'y ¥

Grid {3 C% S A/
7778 /n":} Y777 &

Erealer ” || ] I + o + |

| AC Ml} l"lr""':} {mi}
Breaker “ || Lt ]e ML I°

27



PVI 3000/4000/5000/5300 Installation and Operation Manual

resy wssy a8

- V777 27 7 A ] /]
Grid (= | s NS SEER S
“ |] P 1:: - +1I: - +ln
5 AC
Grid {3 (& =
Breaker “ I (g L |+ L L

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.

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

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

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:

e STOP! CHECK YOUR WIRING:

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

g WARNING! EXTREME SHOCK AND FIRE HAZARD!
FIRE DAMAGE AND WILL VOID INVERTER WARRANTY!

o REMOVE WIRING BOX COVER

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

and see the section fiRepl acsectiogattRe\endrotttisarmriual)i n
0 CHECK DC VOLTAGES OF ALL STRINGS USING 600V DC METER
A 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 .
0 CHECK DC POLARITY OF ALL STRINGS USING 600V DC METER
A MEASURED VOLTAGES SHOULD INDICATE POSITIVE READINGS WHEN THE
ARED0O PROBE OF YOUR ME NBEROUNED OBERMINALEANL THE

the M

AiBLACKO PROBE OF YOUR METER 1S ON THE GROUNDE

positively grounded systems, in which case see Appendix D at the end of this manual).
THE MEASURED VOLTAGES INDICATE A NEGATIVE POLARITY, THEN STOP!
AND RECHECK YOUR WIRING TO ENSURE THE POLARITY OF THE STRINGS IS
CORRECT.
0 ONCE THE VOLTAGES AND POLARITIES ARE MEASURED AND CONFIRMED TO BE
CORRECT, INSTALL THE PV STRING FUSES.
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e Turn on the dedicatedle circuit 240/208VAC circuit breaker on the home/buildéegtrical panel
e Turn on thesystemAC disconnect (ithe system is equipped with additional AC disconnect

e Turn on the DZAC disconnect on the inverter.

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

e Watch for blinkhg green LED and LCD messages indicating 5 minute connect to grid time and following this time,
the inverter will be ofine and beginning to feed power into the AC circuit, the inverter is operating normally

e Last, look for a steady green LED indicatitg tinverter 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 wilirgovath 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 feegh@d@r switching will automatically feed power to the grid. (The
inverter will always wait 5 minutes after being turnedamd being within proper grid voltage randgpefore going into gried
feed mode).
Because the inverter goes completely off line abhhay in dark conditions when no power can be produced, the standby losses
are less than 0.5 Watt, adding additional energy produ

remain on all the time.

Operating states, GFDI status amtbe indications shown by the LED indicators, and data, mode and error codes are shown
by the LCD display which are described in chapter 4, i P

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

The inverter operates automatically without the need for user interaction or maintenance.
The PVI 30085300 automatically starts feeding AC power into the grid every morning as the sun rises, as soon as sufficie

DC voltage and PV power is availableheTinverter 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 lighgmitting diodes (LEDs) mounted on the front (center) ofirtierter to show the operating condition of the
inverter (to the right of the LCD display).

3:? SOLECTRIA

RENEWABLES

Error

Ground
Fault

PV INVERTER

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 gfedwds been
interrupted.

The red LED "Ground Fault" shows if a ground fault is pregrhere is any ground current measured the value can be shown on
thedisplay, 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

é : LED ON
4

LED OFF
Inconsequential

LED ON/OFF 0.9/0.1 Sec

0.
X
Q : LED ON/OFF 0.1/0.%ec

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

LED indicators Operating Status Description

Green Initialization ThePVI 30005300inverter is in
Yellow initialization.

Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red
Green
Yellow
Red

System Ckck mode| The inverter is in System Check
mode.

Monitor mode The inverter is in Monitoring mode.

Grid/MPP mode The inverter is in Grid Feeding mode

De-rating Power derating is perbrmed.

Warning Warning is detected.

Low Insolation The inverter is in low insolation.

Fault mode The inverter is in Fault mode.

Ground Fault Ground fault detcted.

Idle mode The inverter is in Idle mode.

Night Time There is no DC power coming from
PV array. System is powered off.

00 x OO X0 OO00OSOIIxO@x{r0o00 @000 0y
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4.2 The LCD Display

The PVI 30005300 inverter is supplied ready to operab 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 toleranéep to+ 5%.

The PVI 30005300 inverter has a 16 x 2 LCD to show the operating status, input/output data, and error messages. As long
as the DC input voltages above thepre-set threshold valyehe LCD continues todisplay the information folloimg the
process flow illustrated in the Figure24L.

The process flow may follow theperating mode, fault mode, oridle mode The operatingnodeis when thesystem goes
from poweron tosystem checkmonitoring, and thergrid feeding modewithout any fault ondition detected. The inverter
is should work following the operatingiode and eventually feeds the power to the griburing the system check and
monitoring mode, if a fault condition that could be cleared automatically is detected, then the systgonintil the fault
modethat the system could return tfee operatingnode once the fault condition goes away. One obvious example is that an
fisland condition is detected due to the grid going off and then back on tléefault condition is cleared wh the power
returns If a fault cannotleared orits own, then the system will enter the idt®de and will need a service person to clear
the fault and reset the systeffhese threenodesare illustratedn theFigure 42.1.

The following figures exg@lin how the display works in thaperating mode

When the DC input voltage ge above th@re-set threshold valyehe inverter is powered up and will show the company
name and model namBYI 4000in this example) on the LCD as shown below.

SOLECTRIA

PV I 4000

After 3 seconds, software versions of two embedded@&Bdquentiabnd 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.

SEQ Version X .XX
CUR Version X .XX

3 seconds

S/N XXXXXXXXXXXX
BR XXXXX I D XXX

3 seconds

And then three (3) seconds later, it displays the setting ohdhg@nal grid voltage configuratiomhe grid type setting of
208/240 with neutral is used as the displagregle shown below. For the grid type setting, please refer to section 2.3 Wiring
the Inverter.

Grid Ty pe

L1 12 0V L2 120V

3 seconds
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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 late€D will show the voltage setting for the inverter to drop the grid connecfitie settings
of the VinH and its cledng time will be displayed.The VIinH setting is theohaseto-neutal (rms) high thresholdoltage
settingat which point the invertedisconnects it®utputfrom the AC power grid wherabnormally high phast-neutral AC
voltage isdetected.After the setting of the VhH is displayed, the setting of the-WL will be displayed for 3 seconds.

3 seconds

3 seconds

Three(3) seconds later, it displays the setting of the VacH which iphlseto-phase (rms) high threshold voltagetting at
which point the invertedisconnects itself from the grid whabnormally high phas®-phase AC voltage idetected. Also,

the setting of thelearing timewhich is the total duration of time to disconnect the output from the AC grid is displayed
cleaing time is thesummationof the de-bounce time and the hardware delay tiniéiis delay is necessary to avoid nuisance
trips. After the settings of the VacH and its cleartime, the settings of the VacL and its clegrtime will be displayed for
three (3) seconds.The display VinH/VI-nL is only for 208/240 with neutral settingfacH/VasL is only for240 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 thanglgare 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.

XX . XXHz

< XXX Cycs

3 seconds
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3 seconds

Then the LCDwill 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 settirifthe grid type is set to 208/240 with neutral, then the display will be looked
as the figurelsown below.

VacH Limi
L -N

3 seconds

Then the setting of the 4@nnection time will be displayedThe reconnection time is the duration of delay time for the
inverter to reconnect to the grid after the fault(s) is(are) cleared.

VpvStart XXX.XV

Reconnect XX X's

3 seconds
Waiting Mode Disphy

After the basic information of the inverter is displayed, the system ente8y#itemn Check modewvhich is indicated on the
LCD.

Mode
System Checking

During the system checkingf, the DC input voltage is not reaching the point of tA¥ startvoltage 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, ttiennverter enters the fault mode atine
following messagevill be shown on the LCD

Once system check is done, the inverter goes intmtmgtoring mode. If all data needed for grid feeding is in the acceptable
range, the system will keep monitoring this datad 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 voltagesxésithghe
voltage and frequency on the grid side.
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Mode Monitoring

NextConnect XXX s

3 seconds
Vp v XXX V
3 seconds

3 seconds

During the monitoring mode, if DC input voltagyéall under thePV start voltage settinghe system stays in this mode and
shows the information dsllows. The system will still keep measuring the parameters of both DC and AC and display on the
LCD.

Monitoring

I nsol ation

3 seconds
Vpyv XXXV
3 seconds

3 seconds

After the system enters tlgeid 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.

Mode
Grid/MPP

3 seconds

35



PVI 3000/4000/5000/5300 Installation and Operation Manual

The next messages are thetapminute data of the DC input voltages and the AC output voltdge first two messages are

for the PV array and the other two messages are foA@eutput power. Vpv is the incoming voltages frothe PV array.

Wpv is the incoming power dhe PV arrayin Watts. Vac, Pac, lac, 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 bepower onand oratedfor today.

Etoday XXX .X kWh
Htoday XX . X Hr

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 upto-date since the inverter has been installed and operated.

Eac XXXXXX.X kWh
H XXXXX Hr

3 seconds

There ardive possiblede-rating displayswhich will be shown if power deating is detecteth grid feeding modeOnly one
occasion that causes-dating could be detected at a time. Therefore, only one of the foljomissages will be displayed if
power derating occurs. When Temp message is presented, the powatirdgis caused by the over temperature. The Ipv
message shows that the powesrdiingis caused by restricting the DC input current to the maximum.lifiie lac and Pac
messages illustrate the powerrdéing is caused due to restriction of the maximum output AC current and piiveex/acH
message shows that the powesrdeing is caused by the high AC voltage.
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There are three possiblearning messageghat may be displayed with different failureghese messages occur in grid
feeding mode.When EEPROM messagde displayed the system is unabte accesshe EEPROM. The COMM message
means a failuref the communication function.The FAN BLOCK message shows that the fasstogpedrunning. These

warnings could apearone after the other

Warning
COMM

Warning
FAN BLOCK

The messages for tiault mode are as follows.It shows the fault mode, serial number of the inverter, software versions of
thesequentialind current controllers and then the error messadnich are listed in the Error Message Table on section 4.1.

Mode Faul t

S/N XXXXXXXXXXXX

3 seconds
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SEQ Version X .XX

CUR Version X .XX

3 seconds

Mode Faul t

error message

3 seconds

There are several error messages that show the detailed conttitibnausehe systemo gointo the fault modgsuch as the
messages shown beldhat showthat the fregency of the AC grid is too higtid) or too low(L). After three (3) seconds, the
message shows the present frequency and the frequencatisatihe systento go into the fault mode.

X:HorlL
3 seconds

Trip at

Present

3 seconds

Themessage below showlsatthe AC voltage is too higfH) or too low (L)and next it displays the present AC voltage on the
grid and voltage causing the systemgo into the fault mode.

X:HorlL
3 seonds

3 seconds
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The message below shows the PV DC voltage is toaghigh

3 seconds

Trip

Present

3 seconds

The following message presents that the AC linel and/or linkdgeo(refer to the neutral) is/are too high (H) or too low
(Le .

X:HorlL
3 seconds

The messages for thele mode are as follows. It shows the operating mode, serial number of the inverter, software versions
of thesequenitil and current controllers and then the error messages which are listed inoth®l&ssage Table on sectibn

Mode I dIl e
S/N XXXXXXXXXXXX

3 seconds

SEQ Version
CUR Version

3 seconds

Mode I dI e

error message
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Initid Mode
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Fig 4.2.1 PVI 3000-5300inverter LCD display flow-chart
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5 Troubleshooting

Diagnosis and analysing data

Identifying and resolving faults

The PVI 30005300 is fitted with a selfliagnostic system, which can recognise a majority of ptestults and show these on
the display. This allows the operator to rapidly identify possible problems in the solar inverter or system. Plaasheefer
LCD section (4) for a thorough explanation of fault codes, modes, etc. These indicatedvoti artors 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 b
blown. If itis, determine and repair ground fault and replace fuseBugsmanrKLKD1 (1 Amp, 600VDC).

If the GFDIl detect« he ground fault break, the Ground Fault LED wi

Weak Sunlight Condition:

Operation in weak sunlight, (for example early in the morning, when overcast or when stoweriag 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 occuryif the ar
reached 235V (strike voltage) but there is nearly no power available, for example in the wenyogaihg 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 tbuliding/utility and display the error message on the
LCD. Qualifiedservice personnel shall do the analysis, measurement, and tthebsygstenif needed according to the error
message in order to resume norropération It is recommended tanalyzethe fault condition(s) by referring to the table
below and then removedlfault condition(s)n orderto returnthe inverter to normal and continue to feed AC voltage to the
utility steadily. Please conta@olectria Renewablakthe same error messagepersistent

CAUTION: Certain possible solutions may expose live tileal 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 disconect on
Verify AC circuit breaker is
on/operational

Verify and measure AC voltage preser
in Inverter disconnect

Contact installing company or Solectri
Renewables

Drift Fac Islanding is detected. Verify AC voltage present and correct
Inverter discanect

Contact installing company or Solectri

Renewables
VacH The AC voltage of utility is above the upper | Verify setting for S201 is correct for the
limit. grid voltage applied

Measure the AC voltage and compare
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 | Verify setting for S201 is correct for the
lower limit. grid voltage applied

Measure the AC voltage and compare
the voltageon 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 t
the frequency on the display

Contact Satctria 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 t
the frequency on the display

Contact Solectria Renewables for
assistance the range needs to be
adjusted

VpvH

The DC voltage of PV array is above the upp
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 th inverter until the
condition is repaired

Imax_AC

Over current on the AC side.

The inverter will continue to operate at
lower current

If message occurs frequently contact t
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 causir
increased temperature, reduce VDC
input. Contact installing company or
Solectria Renewables

Relay Open
Relay Close

Relay test failed.

Contact installing company or Solectri
Renewables

VacL1l H

The voltage between L1 and neutral is over t
upper limit.

Verify setting for S201 is correct for thg
grid voltage applied

Measure the AC voltage and compare
the voltag on the inverter display
Contact Solectria Renewables for
assistance if the range needs to be
adjusted

VacL1l 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 AColtage and compare t
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 t
upper limit.

Verify setting for S201 is correct for the
grid voltage applied

Measure the AC voltage and compare
the voltage on the inverter display
Contact Solectria Renewables for
assistance if the range needs to be
adjusted

VaclL2 L

The voltage between L2 and neutral is under|
the lower limit.

Verify setting fa- S201 is correct for the
grid voltage applied

Measure the AC voltage and compare
the voltage on the inverter display
Contact Solectria Renewables for
assistance if the range needs to be
adjusted

MOV Fault,
AC

High voltage proteddn function failed m the
AC side.

Verify MOV appearance is OK
Measure MOV using diode function of
DMM if shorted contact Solectria
Renewables

42






