Photovoltaic
nverters

SVT

Make your installation efficient and reliable
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Serie / Paralel

MOdUleS SA @ 35\/ (nominal)

5A / 140V 4=
s . _
35V 35V 35V 35V
+ + +
20A/35v
5A 5A 5A 5A

imagination atv

—

Serie
Increase voltage

Paralel
Increase current



SVT General Information

1. LCD screen, LED,
Keypad

2. DC connectors (input)

3. Serial communication

(EPO & RSZ32) '--:—-__—m;:___‘_ ----- I |
GEGE 55 e =
4. Ethernet e B el E 54
communication | V/
2 2

5. AC output (Grid)
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Operational diagram

Solar Array

1-phas§ri2-wlre
1-phasefI-wire
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SVT

PVINOZKS
MPPTa MPPTa

ETRERERD ™ T ETRRERD ™ T
700W 700W jkTW
PVINO2KS-03KS 700W
3 Stri ' lel
uppr O PVINO3KS
MPPTa MPPTa
=1 Sl =1 ]

1-phase/d-wire

1kw 1kw kW

System 1 kW
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SVT

PVINO4KS-05KS

3 strings : 2 for MPPTa and 1 for MPPTb
2 MPPTs

Only for PVINO5KS, possibility to connect the 2
MPPTs between them to have full power in
only 1 string

1-phase/2-wire
ar

PVINO4KS

MPPTa MPPTb

i

2kW

2kW

PVINOSKS

MPPTa MPPTb

T

2,5kW

2,5kW

MC _ MC

~ . %

) ) 1-phase/3-wire
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MPPTa MPPTb

5kW

~onfiguration O5KP



Only for 5kW inverters

PVINO5KS

On this version, the u-controller generate 2 different control signals in order to drive the

boosters A and B, each one receiving power from 2 different solar panels (characteristic of
woltage and current might be different, each booster works separately)

u-controller

PWM_H-bridge

i

|

i

i

i

i

!
v

250V
10A

ﬁ Power signal

+ Control signal

~

360V
A 7A
v
360V - 7A 360V - 7A
Booster A Booster B
250V - 10A 500V - 5A

500V
5A

230
21,7A

i

iz

Z

(Al

(*) all the value here
examples for one

configuration

PVINO5SKP

On this version, the u-controller generate 1 single synchronized ct
boosters A and B, both receiving power from 1 single solar panel (cl
are equal in both sides, there is a perfect split between the current «

are just
jiven
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u-controller

synchronization

PWM_H-bridge

A
v
360V - 7A 360V - 7A
Booster A Booster B

500V - 5A 500V - 5A

1
A 500 5
10A

_Wi\i/




Inside the packaging

PVINO2KS-03KS-04KS
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Inside the packaging

PVINO5KS

l &
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Installation

]'Minimum Clearance
Sides 20cm
Top | 20cm
Underneath l 20cm
Front 5cm Inverter

Caution
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Additional tools for the installers:

Setting Tool

The Setting tool is able to limit the output rated power of the inverter

Configuration:

PVINO2KS : from 0 to 2kW max.
PVINO3KS : from 0 to 3kW max.
PVINO4KS : from 0 to 4kW max.
PVINO5KS : from 0 to 5kW max.

imagination at work

EZ setting Tool

CONNECTION

CONFIGURATION IDENTIFIERS § ABOUT

LANGUAGE

CALIERATION

Ii vou want to witte one of the value, please selecte the ™

I~ Sleep Power (0-2004) r EW 2

| Spam
J 0.0 DC Tnput-
" Standard
@ Daraliel

Tnputs & [oputEs W i DCBas ChC W AC F
| ] | i 0 | 0 | 0
Tnputh - ~ToputE C ' ~AC_C- EWH
e e [ © [ ¥
Stop .. .. ..
Configuratons Settmg-

Write
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1.Selftest

1.1. Launch of the Selftest
Once the SVT monitering Suite is installed [refer to the SVT monitoring Manual,
connect the inverter to vour computer through the R5232 port.

R5232 coble

On you computer, click on [Start] menu, then look for the SVT menu as shown
bellow, then click on [Selftest]

L e v
€ semng o
& wsetang ot

Selftest

2 risd

1.2. Connection

In order to configure the R5232 port interface, follow the instructions:

Step 1 Go to the "device manager” of windows [to do se, click on [Start] menu,
then on [Run..], then enter “"devmgmt.msc” then click [OK])

Step 2 Select the [Ports (COM& LPT]] object, select the [communication port]
aoffected, then check the setting of the port.

Soud Rote 9600bps

Doto Length 8 bits

Stop 81 1 bit
Parity None
et | (fembaen Eowcontrel  None

Step3 On the Selftest program, select the port number on
which you have connected the Inverter. When the
communication is established, the Software will display: Tt | Blresacicata mes et jes
15 monitoning....... .

© i, Saling

i Ie s inosstonsg Gultee | BT =
T -
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Additional tools for the installers:
elftest

1.3. Execution of selftest
Step 1 - Click on the

i tob, and the following window will pop-up.

& The inverter must be connected to the grid.
:ﬂﬂ-ﬁﬂ" R

he inverter stops feeding in power lin order to have stable grid voltogel, but
keeps the AC relay closed [connected to the gridl.

Step 2 - Click on 7% Jto start the test.

Sequence

"'; =3 [ at the beginning, LCD will display the fig.1 and fig2. First
SH} I mﬂ one is the current step the inverter is executing. second is
fig.1 | fig.2 |9 counter the inverter increments during the test.

Step 3 - Click on @ in order to lounched the 5t01 [step 1] lunder-voltage
limit),

Step 4 - At the end of the step, push again on @ in order to lounched the
next steps. lover-voltage limit, under-frequency limit, over-frequency limitl.

| The selftest increases the stored under-voltage limit with ¢ rote of
5“} 1 | +11.5v/5 until it become higher than the actual voltage of the grid
[each 0,15 the under-volage limit increases of 1,15V and o
counter is incremented]. Then, the inverter will trip the AC relay
because of the protection function. By knowing the grid voltage
[measured by the inverter] and the final value of the counter, the
selftest calculotes & displays the initicl stored under-voltoge limit.

= | 5t02 is about the stored over-voltage limit. So the inverter will
5& HE decregse the stored over-voltoge limit with o rote of -11,5V/s,
Same deduction to determine the initial stored over-voltage limit.

St03 is for the stored under-frequency limit. So the inverter will

=
St HJ ncrease the stored under-frequency limit with a rate of 0.05Hz/s.

St04 is for the stored over-frequency limit. So the inverter will

—
St H"f decregse the stored over-frequency limit with a rate of 0.05Hz/s,

. _ After the selftest, the result window will be
. updoted with all protection function limits,

e I s e T calculated thanks to the process describe below.
Inverter is in St0S, final step.

Please restart the inverter to leave the
selfiest mode.

Cauvtion




PV inverter SVT

Main Features

e Single phase transformerless inverters from 2 to 5kW

e Compact waterproof design, IP65

e 2 independent MPPT available for 4 and 5 kW

e Quiet operation, fanless

* Plug & Play connexions with MC4 connectors

e DC Cables included, Easy installation, Time and Money savings.
e Communication RS232 and Ethernet as standard.

e 5 years warranty with possibility for extension.

e Monitoring Software included, monitor status of installation and data
about the generated energy.

e Setting Tool to adapt the inverter to the installation needs

imagination at work



PV inverter SVT

Technical data

imagination at work

Cat. no. PVINOZ2KS PVINO3KS PVINO4KS PVINOSKS
Ref. no. 817502 817503 817504 817505
Rated AC power (Wi 2000 3000 4000 5000
Maximum AC power output w) 2200 3300 4200 5300
Inverter technology High frequency PWM without transformer
DC input
Maximum voltage 500vDC
Nr. of input connection 1 1 2 2
Max. current for each connecticn (A 14.6 22 14 17.65
MPPT range (vDC) 150 to 450
AC output
Phase/Wire 1-phase/2-wires [LN) or 1-phase/3-wires (LNG]
Rated AC voltage (VAC] 230VAC adjustable to 200/208/220/230/240
Rated voltage VAC) 230VAC [184VAC to 253VAC)
Rated frequency Hz2) 50 or 60
Rated AC current (A) 8.7 13 174 217
Maximum AC current (A 10.2 153 20.4 23.5
Current distortion Total harmonic current: less than 5%

Single harmonic current: less than 3%
Power factor >0.99 with nominal AC current




PV inverter SV

Technical data

Efficiency data
Euro efficiency {96) 94
Euro efficiency = 0.0325% + 0.06=10% = 0.13220% + 0.1=30% + 0.48=50% = 0.2=100%

Max. convection efficiency (96) 96
Environmental
Operating temperature (°C) -25t0 +50
Humidity (%) 30 to 90% [without condensation)
Protection
Utility Over/Under voltage, Over/Under frequency, Greund fault, DC isclation fault
Islanding operation detection Passive: Voltage phase jump detection

Active: Reactive power control
Short-circuit DC input: Input diode / Electronic circurt

AC output: Output relay / Electronic circuit

EPO Emergency Power Off: Inverter shuts down immediately

imagination at work




PV inverter SVT

Codes & References

SVT Series - Grid tie photovoltaic inverter

DC Input AC Output
Rated AC Max. AC  Nr.of input Max. current Rated AC Max. AC Cat. no. Ref. no. Pack

power power output connections for each current current
connection

w) W) (Al (A) (A

2000 2200 1 146 8.7 10.2 PVINO2KS 817502 1

300 300 1 22 13 153  PVINO3KS 8175038 1

4000 4200 2 14 174 204  PVINO4KS 817504 1

s000  s300 2 1765 217 255  PVINOSKS 817505 1

) imagination at work




PV inverter SVT

References

Product Reference | P\/] | N| 02K

— Range PVI = PV Inverter }

Output Voltage N =Monophasé }

Output Power  02K=2.0kw
kW 03K = 3.0kW

04K = 4.0kW
05K = 5.0kW

Options

S

Product code 81750 2

) 2= 2.0kW

: ; ; . 3 =3.0kW
imagination at work 4= 4.0KW

5=5.0kW



PV | n Ve rte r' SVT Example of DC protection box.

Usually, 1 box per inverter.

code 817590

DC Main Switch of 40A @ 600Vdc
Differences from the picture:
Handle Black/Grey

No DC connectors as input

DC Connexion

String A

W_w

DC joint box
Switched OFF

AL

DC cables included with the inverter (3m)

imagination at work
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PV inverter SVT

DC Connexion

String A

v

DC joint box
Switched OFF

v

Only for SkW DC cables included with the inverter (3m)
+ 2 sets of 20cm to paralel the 2 MPPTs

like shown on the picture
imagination at work 20/



PV inverter SVT

Connexion to the grid

String A

Cable not included
imagination at work



PV inverter SVT

Startup

Bidirectional Meter 5 Public Utility

String A

_______ Switched OFF
v

E

imagination at work
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PV inverter SVT

‘ Only quelified ond well-troined installers are autherizec to enter in the
Setting Mcce ond chonge the country setting of the inverter

HornNng

setting Mode

Step 3: Press and hald 5 seconds simultaneously the twa buttons Sf? d?
'. and . LCD will illustrate as Fig. 5d and Fig. 5e. Fig. 5d

Fig. 5e
‘ Country Selection
- -}
Step 4: Once in the Setting Mode, df - cerm any £5 - =pain
- -
Lse . or . to choose the configuration It . Italy Fr -Erance
cetting in mccardance to vour country =
bE - Balgium

Step 5 Press '. to validate and go to next step.

‘ DC Input configuration

- =3
Step 6: After the country selection, you will have te choose the SE’: St d
OC input configuration. LCD will illustrate as Fig. 5f end Fig. 5q.

- Fig.5f  Fig.5g

Step 7: Use o or ° te choose the OC Std Standerd config. (PVINOSKS)
input configuraticen

PAr Parallel cenfig (PYINOSKP)

Step 8: Frezz . te valicate and go 1o next step.

imagination at work
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PV inverter SVT

‘ Cnly qualified ond well-irained installers are autherizec to enter in the
Setting Mcce and chonge the country setting of the inverter

narakny

‘ ID configuration

Step 9: atter the DC input configuration, you will have to ; o =
choose the ID of the inverter. LCD will illustrote os Fig. Shend | d ' Std
Fig. 5i. Fig. Sh Fig. 5i

Step 10: Use ° or “ to cheose the increment the 1D number from d | to dé00.

=
Step 11: Press . to validete and exit the Setting Mcde. LCD will SHUE
illustrote as Fig. 5j. Fig. 5i

‘ Restart of the inverter

The new configuration is kept in the memory of the inverter anc you nead
o restart the inverter 1o see effeciive changes on the porometers,

Caunen Step 12: So switch OFF the breaker, wait until the LCD ond the LEDs ore

D
OFF, ang then switch CON the

) imagination at work
. 24/



PV inverter SVT

Startup

o~

.-

String A

Bidirectional Meter f~——
=

-

—

DC Breaker/Switch

——————— Switched ON %ﬁ

AC BREAKER

ES

Switch On

String B

imagination at work

Public Utility

25/



PV inverter SVT

Control Keypad

Photovoltai: inverter S VT

5 8 6 7

imagination at work

|/ihl' -
“=/ LCD Display

Symbol Description

LINE Utlity Source

::(: Inverter working in sp2cifize mode

Ll
I 1713 sclor Call
---.

L
A

7. S . nverter operation mode Fiow Chart

-
g

a
BBBB;‘,’;‘ 4 Digts Measurement Display

LED Indicators

<clation foult.

RED LED steodily lights up to indicate thot the Ground fault or OC input

(3) YELLOW LED steadily lights up {o indicate that the cltage

= frequency stc ] is nct matches with the input standard of th

_ Grezen LED steadiy lights up o indicate that the Sclor Cell power s

s \I - =

I\.-_L/' -——— ] =
5

Control Keypods

&

special Function Log in fout

5]

Go to pravicus pagea.

&3

To re-confirmn the change of Inverter Setting

B
v

PR
A

Go to pravious pge.




PV inverter SVT

Control Keypad

Informations available on screen:

(%)
‘,;.fm e SYT

e DC Voltage and current for MPPT A & B

e Qutput Power

e \/oltage, current, frequency and power (Grid).
@ e Energy kWh

erootc i SV T e Internal temperature

e Heating disspator temperature

e Error and Alarm codes

@
Phn_r-nvnlralc Invarter S U T

imagination at work



PV inverter SVT

Error Codes

imagination at work

Designation

Description

Repair

DC_BUS pre-Chaorge fail

The inverter is in ot stont
precedure, tut the DC Bus con
net reoch and  montsin
anticigative charging veltags

Invartar

Culputvelage is abnorma

DC SUS

DC_BUS

The OC BUS inside is lowsr or

high than expeciad

ESPROM ZRROR on the
cenirel Beard

EEFROM Doto iz wreng

DC_BUS cizcharge fo

Capacitors of the DC Bus cannot
be dischaorgsd

Zr2z | outputreoy fo Cutput Reloy is abnermal
_ .. - . i The irverter Output Current fals
Zr2& | outout Current zenzz fail

o detect

QCSTER_A over-currsnt

QCSTER _E gver-currant

The current in the OC network is

larger than specified.

tng of onvar
rd iz not motch
i~ of Consrel board

EEFROM Dota is wrong

1 Dizconnact al_ PV [=lor PV -]
vt for faw seconds

After the LCD switc
recennect and

[T

Remcvs the short crcuit
occurred ot the EPC terminal

Zroe

Inverter Cutput

ovEr-curmEnt

Tna currentin the AC network s

larger than specified.

Zril

Inverier ovar- cad

T2 lcad in the aC network i<

Irlz

Inverter shor-circuis

larger than specified.

Zris

Inverser 2L fo

grae

Inverser cutput OC current
DVET SpPEL.

cornpons
wiedinto th

glzctrici

lgnger thon perm 2z kle range

check the peripheral aC
zystem configuration and the

arid cenaitiens.

Inverier Cver temperaturs

e high.

Iris

Festsona Over
smperature

Heat sink errpetatose iz oo

Try to raguce the ombient
temperaturs
Maove the inverter to cooler

ploce.

ErD1, Er0z, ErC4, Er0S Erl2, ErLS Zris,

Er2C, Eral, Er23, ErZ7, £rag, Eril

Reserved

If error coas keeps recurring, contacty

cur local distributor for help.




PV inverter SVT

Code Designation Cescription Repoir

. Jiility veliage
ALDD cver-voltans uility Vietage Grectsr or Ly

Alarm codes e

git for 1 minute, if the grid returns

zrmal, the invertar outematically

faris.

« grid connsction, such as wirgs

2 connectors.

. ™k sure grid
frequency maett
speoficoteons.

(]

Jility izl

ALOZ
- Undar-Srzguency
ALDL BOOSTER_a Input

Disconnect ALL 2V i+ or
c« the ozen vvo
Zwer or Under veltage ot the 120vdc ~ 500vac
oC input. vo'tage is nermal and the
croclem still occurs, contact your
ccaol distributor for help.

(BN

(]

ALOE ant-lzlanding 1 Dizconnect ALL 24 i+ or 2 -]

Z. Chack grid connaction, such as wirss
AL 13 chase of Utity is o Ho Utility or utility fail ond connectors.
. Chac arid uszability.

(]

whaveform of Wiility iz
“ail

1. shut down invertar iUnclug =v
generator from the inputl.

1. Unplug 2w gznerater from the input
check aC peripharal oystem

ared, r2-2 03
trz By Check tnz 2v-inverter status.

ALZD ] nd conducior is foe .

igh, -

Jiscornect alL =V i+ o PY L]

sta the mpesonce betaeen PU -
'l and Ground. The irmzedancs
must be larger than 2w 00,

[EN =

Ths mpedonce is between
AL11 Isclation Foult PY =} & PV|-) ang Eround
is srnaller than 2M0

imagination at work ALIZ, AL15 ~ AL 3 Ressrved

If error code kesps recurring, contact vour loca’ @ stniouter for help.



PV inverter SVT

Other Features

e Communication RS232
e EPO : "Emergency Power OFF"
e Communication Ethernet

Optional communication cards

imagination at work



PV inverter SVT

Monitoring Software

Display differents photovoltaic installations

QT S DY@

i | M Uachie §

" NIR S NECK N

B
™

Tetal mna-abar
Al rmachng output powar
TIEONOITHIIHIY
A mactine bl ufpt poer
2R
Al achine $8ve decnial
B ot

1147iks

Allrachine save CO2

Tempersture number

Machas 2 ® o
Outpul power. [T T o — T o WStk oy Wirglo @ . L]
FLL T —— A8 . A/ = . /~/ 2 |
Total Cuutpil powes Dyt M3k ol : = || L
%ﬂﬂ { - [ 5
Sam Cserenl Lo ¥ e 1= — ¢ = [ |
TORD | om0 -
Saw D02 g eatage- TNV ...:.Iw [ = | 5 - =
e g Py 5 | b iy ~stage [
- N - e st o 1ie 1 i » C_w )
Machng | )(
Oupul power- [ S — . g WS b ke [ mn,.@ l-»-u-zl
AT | | sy e 100 o || | |°
" ) / a n [
ot Output power Uiy comrs - B2 II( 5
LRIV Ll - =
AT || v ks b
[reve—— \ - \ - b -
Sawe D02 B votage - N Fricancy Uy, b = o
£ = s 8
] 008 s8I0 10 ) 1o 1 Machine ID |_1 =
P b
-

lllurination Rurber

Wide choice of analysis (Trend curves daily,

monthly and yearly, valuex of CO2 and €...) .

imagination at work

Madel [PyiNG2KS
Connect type [R45

Cornect config

v
k3

e N

Tempersture number

lllurnination rumber

]

% - : . i
1EWH =l 03] l WT| Urit
[~ Web Server Enable Add rew machine | oK |

31/



PV inverter SVT

Real time analysis of data for each inverter with informations
of status and mesurements

Bﬁ
NIV -~ o
/ 2 ‘.’ - i ; ~
L2, = i e
e
o (i =
-4 . i
i 2008YearDecember
== el e [y |I --v| T |Iu-|.
xport Data
- <<‘ 2009vear February e
tart Date  |[: :
i = gans ‘ Sunddtd ondaTuesdfa'edmndT hurzdFriday |S aturd
Erid Dt e 0 5 B 7
| csy ndbae owmeroms | I N LT I K ER
e = s 15 |16 |17 |18 |13 |20 |21
Export 22 |23 |24 |28 |26 |27 |z=
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PV inverter SVT

E-mail and SMS Servers

If any eventual event, notifcation by email and/or sms

Serd Test
| B ST | ST

[ Ui s | [abiorve [ Ui Ll | preiEma
[ Taceres ame | Frcee tiam 1[ “Hadta | rretiEma
[ et ] patae

Tvri

Uiy Vot Ot Rary

Uty Visknge Undes Alang

Uty Frepatrcy v Fiarsy
Uty Fisgputncy Lindst Plang

Bersth 1rgad Vikiage Dves Flarg
Bossit 1dngu Viktage Undlat Raee)

Boost Hogad Vidage Dve Flarg
Tt gt Volktags Linda Flang

i istanding general alam
Ingust vallngs Balueca gansil o

e cunant .l geratal sl
Dituan gl Lt garisd slums

Spuhe contact mpedance Ll generl am
Uty Vil spe P Fondt

Uiy Vi age \wavee Eaull
Standby

Ditcerrecs
D RUS Chasge P

SMS Server Ihllp v everyBd. comd

D o

‘ Password

\ Phane Mumber | [pes

Machine Fall

Event

whether transmits

Ultility oltage Over Rang

Offers a Quick notice and diagnostic
when your installation is offline

imagination at work

Uity Woltage Under Rang

Uity Fraquency Over Rang

Uity Frequency inder Fiang

Boost: 14nput Yoltage Over Rang

Boost: 14nput Yoltage Under Rang

Boost 2nput Yalkage Over Rang

Boost 2nput Yalkage Under Rang

Anti-izlanding general alam

Input voltage balance general alaim

Ground current fault general alam

Ground impedance fault general alarm
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