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A WARNING

This manual, along with the SG20_MHW _IT documesan integral part of the
product.

Read all the directions carefully, as they includ@ortant information on the correg
installation and compression of the product.

This device must be used specifically for genegagnergy towards the three-phag
power grid (with neutral wire), starting from geatrs with three-phase voltagle

(inverter SG20W) or with photovoltaic direct voleg(inverter SG20P) with
characteristics that are compatible with those rilesd in the TECHNICAL DATA
section.

Any other use is considered inappropriate and theselangerous.

The manufacturer cannot be held responsible fordamyage resulting from inappropriat
wrong or unreasonable use.

Italcoel Srl is responsible for the device in itgymal configuration.

Any intervention that modifies the structure, pass@nization and operating cycle of the

device must be performed or authorized by Ital&sél

Italcoel Srl cannot be held responsible for anypgarmg or replacement of the componer
with non original parts.

Italcoel Srl reserves the right to make amendmenisiprovements to this manual withoy
any notice.
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—
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1. INTRODUCTION

This document represents the user's manual of thexator panel for the SG20 three-phase
inverter. Within the manual, there will be refererio the objects indicated in the following figure.

In particular, please note the buttons that willcaled UP, DOWN, RIGHT, LEFT, ENTER and
the signalling leds.

Fress B toenter

Fault

Genaric
signalling
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1.1 SIGNA

Below the dis

1. Power
2. Conne

LLING LEDS

play, there are 4 signalling leds wité following meanings:

ON It indicates whether the control board is prbppowered.

cted to the network

Blinking : It indicates that the input direct voltage moegh for the modulation of

the inverter, but the latter is not connected toghd yet.

On: It indicates that the inverter is connected ®dhd.

Off: It indicates that the conditions are not suitdbleghe modulation of the inverter
(the voltage of the generator is inadequate osylseem is trying to reconnect after a
failed attempt to connect to the grid caused byadequate power of the generator).

3. Fault: It indicates that there is a fault condition.

4. Signal

Slow blinking: It indicates that the communication on the Clalé between the
main controller board and the power board is novecin this case, it is normal that
the menu navigation is temporatilyot allowed.

Fast blinking: It can indicate that there is a EEPROM writingpnogress or that the
communication on the CAN bus is about to be redtore

Off: It indicates that the communication on the CAN miactive.

1 Max. 8 seconds.
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1.2 MENU NAVIGATION MAP
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1.3 STRUCTURE OF THE PAGE

The pages shown in the previous figure divide tle@uinto macro-areas of intervention/inspection,
meaning that by accessing a generic area you cdaripea specific class of operations and/or
inspect a specific type of parameters. At this lletve navigation is performed as follows.
Push-button ENTER to access the functional area.
Push-buttons UP/DOWN to change the area.
Push-button LEFT to go back to the previous area.
Please note that the menu is a “circular” menuwséen you reach the last page of a level and press
the push-button DOWN again, you will go back to tingt page whereas, pressing the push-button
UP from the first page, the first page will be diésed.
In the generic functional area, the displayed patgiehave — in most cases — the same look and
behaviour. So, unless otherwise specified, thevetgion/inspection methods will be the same.

1.3.1 GOING TO THE NEXT / PREVIOUS PAGE PUSH-BUTTONS DOWN/UP

We will call this mode asread only”, because the parameters displayed on the pageecsead
but not modified. In this mode, the variation oé thyeneric parameter is also displayed every 500ms.
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1.3.2 GOING BACK TO THE FUNCTIONAL AREA PUSH-BUTTON LEFT

1.3.3 “PARAMETER LINE SELECTION” MODE PUSH-BUTTON ENTER

By pressing the push-button ENTER, the line rela®dhe first modifiable parameter will be
highlighted

Please note that if pressing the push-button ENM&Rne is “selected”, it means that the page is
“read only” and there are no modifiable parameters.

We also wish to point out that the first line ist mecessarily the one with the first modifiable
parameter.

In this mode, pressing the push-buttons UP / DOWN allow to select the line featuring the
parameter to be modified, whereas pressing the-pugbn LEFT will bring you back to the mode
described in 1.3.1

Please note that, in this mode, the updating of#hee of all the parameters of the page is dishble
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1.3.4 “PARAMETER SELECTION” MODE PUSH-BUTTON ENTER

After selecting the line featuring the parameterbto modified, pressing again the push-button
ENTER will select the parameter that will stariniging.
Please note that, in this mode, the updating of#hee of all the parameters of the page is dishble

1.3.5 “PARAMETER MODIFICATION” MODE PUSH-BUTTONS UP / DOWN

At this point, using the push-buttons UP / DOWNsipossible to modify the value.

It is possible to accept the modifications by pragshe push-button ENTER or refuse them by
pressing the push-button LEFT. In both cases, thgepwill go back to the “parameter line

selection” mode described in 1.3.3

Also in this mode, the updating of all the paramsetd the page is disabled.

The modification of the “numerical” parameters mube explained in details. The

selection/modification mode follows what has beeassadibed above but, after selecting the
parameter, its modification is still performed byegsing the push-buttons UP / DOWN but the
value of the increase can vary according to therpater. Moreover, if the push-button UP /
DOWN is kept pressed for more thad seconds, such increase will be multipliedbby
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Thus, for example, the Max Rif parameter can beifieadby steps of 5V. By keeping pressed the
push-button UP ( or DOWN) for more th&fl seconds, the increase will bex 5V = 25V.
Moreover, the modification of a numerical paraméteslways subject to the control of the validity

limits of the parameter. If such limits are notpested, an error message is displayed and the
parameter is set back to the previous value.
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1.3.6 INFORMATION SCREEN

The updating of a parameter that includes the di@tof a control and/or its saving in EEPROM
is always followed by a “result” screen, which infes the operator on the result of the operation
performed. The push-button LEFT takes back to gagdmeter line selection” mode 1.3.3

The following table shows the possible messagedta@idmeaning

Message \ Description
Command executed Command correctly executed
Parameters error Error in inserting the parameteascommand
Crc error An EEPROM block and/or a message to/fitost are corrupted
Memory error EEPROM writing/reading error
Not handled command Not handled command
Record absent Control record not found
DSP error Error of communication with the DSP board
Not connected module DSP board or hardware notemiad
Logout executed Logout executed
Wrong password Wrong password
Already logged in User already logged in
Date is set Date and time is setted
Offending result Not expected result
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1.3.7 CONTEXT-DEPENDENT HELP

From any page and in any mode, pressing the pusbAsuLEFT and RIGTH together will display
the context-dependent help page, which will infaime operator on the functions of the buttons
according on the page and mode. If, for exampleargemodifying a parameter and access the help
function, the following screen will be displayedramind us the operations that are possible in that
moment.

1.3.8 SCREEN SAVER

In order to improve the useful life of the OLED plmy, after 10 minutes of inactivity on the
keyboard, an animated screen-saver will be activatel will take the whole page. After 30 minutes
of screen saver activity (i.e., 30 minutes of inatst on the keyboard) the display will be turnefdl o
Pressing any key will bring back on screen theanirpage.

Please note that if the screen saver is activatate wn the “parameter modification” mode (cf.
1.3.5), its activation will cause the loss of thedifications made to the parameter and, when
getting back to the page, it will be in the “paraendine selection” mode (cf. 1.3.3).

Please also note that, as illustrated below, treegesaver function is not enabled on all the pages
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2. PAGES DESCRIPTION

As said before, most of the pages of the menu hlagestructure described in 1.3. In order to
provide further details on the parameters and alloem to be set quickly, the “standard” page
illustrated in figuré

will be described in the following table.

$ $ % . ! & "( "
) % DI % %" %

Mppt mode
Fixed ref
ROPATEC
PHOTOV
CURVE
Tabl

The above-illustrated structure features all thed&iof data that can be found in the menu pages,
ie..

1. Value list ( Mppt mode) : This parameter can beaeld from a list of values that will be
described in tabl&abl

2. Boolean ( Main test, EEPROM data ): This paramistatrue / falsetype; in this case,

MIN will indicate thefalsevalue, whereas MAX will indicate theue value.

3. Numerical (Vmp_25, iDC): In this case, MIN will ifwhte the minimum value, MAX will
indicate the maximum value, INC is always equdahwlast decimal numeral in the case of
the read-only parameter (RO) whereas, in the cageavritable parameter (R/W), it will
indicate the value of the increase (cf. 1.3.5)aBdenote that the tickin the EEPROM
box indicates that such parameter will be saved/mg@/from the EEPROM memory.

2 NB: this page does not exist.
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2.1 MAIN

In this section, it is possible to display / modaly those parameters that are directly controligd
the ARM controller board:

Communication with DSP and HOST boards

Information on firmware, inverter serial number.

EEPROM data related to calibrations

Voltage, current and thresholds of enabling/disegptiontinuous side and DC insulation

Temperature sensors, emergency.

MPPT mode and parameters

General settings

2.1.1 MAIN 1/9
(+ , - L% %
0
(+0 1
1 ) %"
/ 1 %
. 0
A
1.1 % 0
1.2 % 0
3 4
35
) % , 1. 6 7 % +4 %*
L) %
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2.1.2 MAIN 2/9
I o 1. % ! &l
8 9 ! PE
0.
s - - % il &
Y 1 - $/<. % " "&
0
1.$0
-
1 % . & &

The firmware versions of the ARM processor and@ep match, it is equal to 1.19

Please note that if the DSP board is not conneotéide CAN bus, the symbol (') will normally be
displayed next to the relevant menu entry.

This is illustrated in the following figure.
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2.1.3 MAIN 3/9
) , 1.2 % +
06 7<. . .
1. 0-
=r> =I>4 215 1
.0 4 215
% , 1. . . % +o4 Q@)
1
< 1.
0 -0 1
? 1.8 - %
- $ 11 41" "5
$ 1. % %"
.$0
A 1 B % 0
0 . $ 1
3 2 1 (
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2.1.4 MAIN 4/9

) % ) %

0 , 1) % 1

%

+%

%*

Cc"0 3 - 0 .

0 1 - -
#$ w&'( 5"/
1 R1cC,
N4 (% I

11

%+

Cc"0 3 , . 1..B

%

11

%+

%

The page will be displayed as follows:

The country selected in the fiel@ountry” defines the intervention parameter of the voltaay
and the frequency for the protection of the integgtanterface device of the inverter.

When a country is selected, the minimum and maximoitage thresholds and the minimum and
maximum frequency are uploaded with the relevatdgruention times, according to the selected

country (the thresholds are indicated in table Jab3

For example, the pre-assigned thresholds for (tadid for DK5940 Ed 2.2) are the following:

Mininum frequency 49.7 Hz
Maximum frequency 50.3 Hz
Minimum voltage 1995V
Maximum voltage 2555V

intervention time 100ms,
intervention time 100ms,
intervention time 50 ms,
intervention time 50 ms.
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The selectable countries are indicated below:

! !

G" ! " ! HG"I 1! " 1! ! !
#H Il &H' 1l HI 1! " ! ! Il ! !
/ G" Il ' Il HG 1! 1! 1" Il 1" 1!
/- #H 1! 1& ! H# 1! 1! ! Il ! !
D* Il 1l ' 1l HI 1! 1" 1! ! 1l ! 1!
D/ % G" ! ! ! HG"| ! " ! ! Il ! !

Tab3

In some countries — such as Austria, Belgium, FramcGermany, Holland — it is necessary to
place an interface device (accessible by the userpliant with the VDE 0126-1-1 between the
inverter and the grid; it is provided with the BO%G20 VDE126 (specify when ordering the
inverter SG20).

In some countries — such as Spain and some areath#éUK — it is compulsory to place a 50-Hz
insulation transformer between the ivnerter and tigeid .

(Technical data of the transformer:

Pn= 24 kVA, fn= 50 Hz,

primaryV = 400 Vac, secondaryV= 400 Vac,

Vector group Y YnO, YnO to the secondary).
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2.1.5 MAIN 5/9

%

%

+ J'l
K/ ™ L 1 M J
K/ ™ (=L M JH
N (= N H
Tab4
2.1.6 MAIN 6/9
1B 0 1 )2+
0 3
.1
(. 1 . 1
+ , 1 1. 1 11 %+
: %D , 1 1 1" 11 %+
+ o+ F 1 14 05 % 0
: %D 1 14 05 % 0
+ +

+ Lt %* 11 3
.+ Lt %t %+ -3
+ .+ +%* -3
4" 0
0 5
+ + +%* -3
"" .0

Tab5 The similar table for the output fan is omitted.
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2.1.7 MAIN 7/9

" i "

11
6C% % %A(7

- . 1. HIF IF F
1.
1

6 C% % %A (, 7

1. IF IF F
1.
1

6C% % %A(7

- %+ - . 1 1 "
0 1
>
11
.6-7 "
- % v - . 1 " "
0 1
>
11
6- 7 "

The activation and disactivation threshold is cate@ to the level of the DC voltage of the
intermediate circuit; in the case of the Eolic iriee SG20W, these thresholds are as follows:

Activation threshold: 130 V=
Disactivation threshold: 100 V=.

In the case of the Photovoltaic inverter SG20Ph $hresholds can be set with the following
parameters:

Vmp 25°C (expressed in V),

PV start (expressed in %),

PV stop (expressed in %),

The activation threshold will result from the pratgVmp 25°C * PV start ),
The disactivation threshold will result from theguct ( Vmp 25°C * PV stop ).

3 >1.%/0 )l . 11
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2.1.8 MAIN 8/9
b
1 . | 1 |
1. 1
: 1
> .
11 :
6C% % %A (7
- . | 1"l |
1., 1
.4
1.
1 1
: 5"
> .
11
6 C% % %A (, 7
- . 1. o1 | Huo! o'
"4, 1.
1. .
1 - 1
0. 5"
>
11
6 C% % %A (, 7
A - . 1. 1w 1w "
1. 1.
>
11 :
6 C% % %A (, 7
- 1. 1 &!! !
>
11 :
6.C% % %A (, 7

Note: Upon the start-up of a photovoltaic invertee no-load voltage of the photovoltaic field is
read before starting modulating with the inverteduring the ramp phase of the converter the DC
link voltage is reduced of an amount defined by\p® lowering parameter, then the inverter will
stop because the photovoltaic field power is nough to start-up the inverter. The inverter wi tr

to restart after an amount of seconds specifigi@rparametef start in the REGULATORS 1/ 2
page (cfr 2.6.3.2). If the inverter makes more th&rattempts to restart per hour, then the inverter
will wait for the following hour before attemptirige next connection to the grid. When the inverter
is connected to the grid, if the output power ssléhan 200W for an amount of time that exceeds
the parameter [Restart Delay] seconds as spedifilie page Internal Reg 1 / 2 (cfr 2.6.3.5), then
the inverter will disconnect for minimum power awdl wait an amout of time equal to [Restart
Delay] seconds before attempting to restart.
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2.1.9 MAIN 9/9
1 % ! !
0.
1 % B'I&"H "1&"H
103 % B'I&"H "1&"H
% BI&H  '1&"H
0

%

2 1

"

D)

)

% ()

C% %

"$8")

Tab6
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The chain of the references of the output powehefinverter — for the Eolic inverter SG20W — is
illustrated in the following figure:

Fixed
%8
e Reference (W)
@ @
< |3
2 |g y
/E\ Power
Sy (W)
Range
(W)
FIXED REF
K Nind over  CURVE m\o—b o
| owind 1P
speed (m/s) (W) ROPATE i Reference
>0
|
MPPT MODE
>
wind speed (m/s)
% Range
Generator | S
Voltage (V=) *
Generator MPPT ALGORITHM 4+‘>®7
Current (I=)
Generator
Frequency (Hz)
AN
4 %
) ol @
ol 2

As we can see with respect to the MPPT MODE paramétis possible to select the reference

power among 3 sources:
FIXED REF This reference directly comes from theeléi Ref parameter,
CURVE This reference comes from the interpolategwiof the table with 36 pairs of points

(Wind speed, Power),
ROPATEC This reference directly comes from an maéproprietary algorithm.
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In case the inverter is the Photovoltaic invert&28P, the chain of the references of the power
reference is illustrated below:

Fixed
1%
Reference (W)

\Y%
Photovoltaic FIXED REF
—_—1 L — o
= Power
Voltage (V=) Power Ref PHOTOV }\O—D Ref
MPPT ALGORITHM > PO elerence
(W) |
|
Photovoltaic MPPT MODE
Current (I=) A

Kp1
Ki1

Cycle

Increment
Limit

Pout

Kel
Max

As we can see with respect to the MPPT MODE paramdt is possible to select the power
reference between 2 sources:

FIXED REF This reference directly comes from theeli Ref parameter,

PHOTOV This reference comes from the output ofMRPT algorithm, it is based on the
analysis of the variations of the sizes of thedfsbltage and the field current,
performed every “CYCLE” seconds, according to teggrmance of such sizes the

voltage reference of the photovoltaic field is sesed of decreased of a step equal to
“INCREMENT".

The dynamics of the internal voltage controlledédined by the gains Kp1l, Kil and Kel.
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ACTUAL STATE

In this section, it is possible to display sometlué parameters directly controlled by the DSP
controller board:

Parameters related to grid voltages and currents

Information on the overall state of the DSP board

Parameters related to the generator

Instantaneous and total power produced, hours erfatipn

General settings

2.1.10 ACTUAL STATE 1/6

/ *
1@/) :(,AD) ) ) 1.0 1 % A %*
%$1.$"
A+) %++) )$ , . 1. %
1.
/( . -|1.%0 . % 1% D+
. 0
1 .
. 1 % 1"l & !
4 1 .
2 1 .
1?15
% g & " ( 1" (
0 . 4 1 .
2 1 .
1?15
.1E 1. % "Nngo "C9 "'C9
. 1. % 11 %+
1
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2.1.11 ACTUAL STATE 2/6

%
1.
-1
1/?215
0
% " & " "1
1E % & "C9 "Cco
% T s T
5" N E E
4

2.1.12 ACTUAL STATE 3/6

% ! &'
% "3|. & ™3 "3.
H
- % 13 HGHG&IG 3. 3.
.1
1.
01 % I HGHG&IG.
5
0 1 % L HGHG&I G
1 0.

4 The internal day starts/finishes at 3.00 am
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2.1.13 ACTUAL STATE 4/6

/ LIRS
: % " A% * ) A% * /)
1.
I AA . 1. % +04 @)/
.9 1.-
1 -
0 . AA
JI%:: 1. 1. % @) +%]
.. B
11 . . )) %
41" "5
N%-+ 1. 1. % +04 @)
2 B
41" "5 S
$/ 1. %
$/ 0
. (+0

BN JB 0& '123 &34&1 1356 34&2%
0& '12'43 &34&1' 62
0& '123 &34&1' 62 6440& 73'55 '8 &3'1 2
3' 694&1"' &:24&4
0& '123 &34&1' 62 6440& 734 "8 &3'1 2
3' 694&1"' &:24&4

JJ NN 0& '123 &34&1' 62 641&2<4 3'56 3 4&2%

2.1.14 ACTUAL STATE 5/6

N ) *
? V% % +94 @)/
1. % +%4 @)/
1. % +9%4 @)
A- 1. - % +94] @)
0o-nm1
1 2
K $ L ;
11
01
- 1 E
K $ L 4
g g

5 During the start-up phase (about 10s) it is normal to see the symbol (!) instead of YES/NO; this

indicates that the state is being updated.
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2.1.15 ACTUAL STATE 6/6

/ * %
1 % ! &
1 . $/
1 . -1
A"0 3 .10 o . P ()
03 1 - "
>
11 .6- 7
A"0 3 , . 1. % 11 %+
1 03 -
4 2)+) (%
11
. 5"
>
11 .6- 7
% ! &'
' 1. % " & ™ "l
- 1
.- 1E
4 - 5

The page is shown below:

The SG20W inverter features an assisted brakingtifumin case of low speed of the wind, it
allows to help stopping the generator for mainteegwurposes.

A necessary condition for this braking fuction torwis using 3 resistances of about 1kW each
(max. ohmic value = 10 Ohm each) star connectedsd& hliesistances are powered when the
assisted braking control is performed.

The assisted braking control is enabled by meatisedline “L. brake cmd” and it is possible to
display the state of the resistances activatioréke status).

The command is accepted by the operator panel whgn the speed of the wind is lower than
[L.brake on + 4] m/s; when such command is set, the output powéneoinverter is increased of
40% and the 3 braking resistances are powered wh&n the speed of the wind is lower than
[L.brake on] m/s. The command is automatically disabled if gpeed of the wind exceeds
[L.brake off + 5]m/s. When the command is activated, the 3 exteggastances are powered if the
speed of the wind is lower thah.prake on] m/s, while they are not powered when the spedtef
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wind exceeds L.brake off] m/s. Please refer to page GENERATOR 2/20 (cfr12%) for the
modification of the activation and disactivatiomgbholds.

If the assisted braking control is not disable@rafhe generator is stopped, it might have problems
in starting to rotate when the wind is present mgtius, after stopping the generator by means of
the assisted braking function, it is necessaryigalide such function. The setting disappears when
the inverter is disconnected because it is notdsavEEPROM.
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2.2 FAULT

In this section, it is possible to display the etat all the bits of the two fault WORD of the DSP.
Please note that for each FAULT event, the invesd®es the relevant WORD in EEPROM,; for this
reason, the following pages show the saving in ntgnmothe appropriate column.

2.2.1 FAULT 1/7

I AA A9 % 9%+ A
BJ B|. - . % %+ A
BJ Bl - . % %+ A
BJ B|. - . % %+ A
BN 2 B. - . % %+ A

o

BN 2 B. 2 2" % %* A

BN 2 B. 2 2" % %* A

BJ: B. 1E - % %* A
1E

BJ: B. 1E - % %* A
1E

BJ: B. 1E - % %* A
1E
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2.2.3 FAULT 3/7

BN: 2 B. 1E 2 2 % %*
1E

‘BN: 2 B. 1E 2 2 % %*
1E

BN: 2 B. 1E 2 2 % %*
1E

$ 1E ( 11E % %*

2.2.4 FAULT 4/7

A-? Al ? B % %*
B. /.| B B. % %*
/B /| B B. % %*
B. /.| B B. % %*

2.2.5 FAULT 5/7

BN 2 B. % %*

BN 2 B. % %*

BN 2 B. % %"

$BS$ o4 . $B$ % %"
1 1. % %"
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2.2.6 FAULT 6/7

$ . 1. % %* A
2

1 . 1 % %* A

2
. co . .

$ 3 D 1.%$ 3 % %* A

. 1.
3 $(3 % %* A
A A 1 % %* A

The default internal thresholds for protecting frbaw insulation (Low insul) are:
if the failure current is 30 mA the stopping timse).3 sec

if the failure current is 60 mA the stopping timse).16 sec,
if the failure current is 150 mA the stopping time.06 sec.

2.2.7 FAULT 7/7

/. /. \? % og*

C 21 0 1. % %* A
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2.3 ACTUAL PARAM

In this section, it is possible to display othergmaeters directly controlled by the DSP board.

Power, currents and frequencies of the grid
DC and cos component

Parameters related to the generator
Voltages, currents and power of the DC side

2.3.1 ACTUAL PARAMETERS 1/4

% !
B 1.8 % "1 " (
/B 1.8 % "1 & " " (
B 1.8 % "1 & " " (
)0 % +4 %+
. .0
1. 1%
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2.3.2 ACTUAL PARAMETERS 2/4

Bl E .1E 1.8 % "¢ & " C9 1"l C9
/Bl E 1E 1.8B % "¢ & " C9 1"l C9
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% B!" " "
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- 1
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11"

B 1.8 % " & T
/B 1.8B % " e T
B 1.8 % " e T
$ 1.$% % I"F RIS I"F
1.
o 1 % " m "1

2.3.4 ACTUAL PARAMETERS 4/4

3 $ % " & " "
$ % "l "
$ % 1 " ( "
$ % ( (
1E % g9 £9 "1CY
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2.4 AUTOTEST

Autotest procedure for the verification of the rualftioning of the intervention thresholds on the
grid parameters:
- Max. frequency (FMAX)

Min. frequency (F min)

Max. voltage (V MAX)

Min. voltage (V min)

DC output component.
ThIS is basically a self-test in which the invertgarting from a condition of connection to thelgr
modifies the intervention thresholds for the abowenationed parameters to assess how much time it
takes to disconnect. Both the times and the intdime thresholds depend on the country in which
the inverter is used. The procedure is illustrdneldw.
Once in the level, the menu will prompt the follogipage where the “IDLE<--" phase indicates
that the autotest is not active.

2.4.1 AUTOTEST PROCEDURE

The Autotest command must be given only when theeigdor (either photovoltaic or wind) is
providing enough power and the inverter is conrietdethe grid (supply conditions).
In order to start the procedure, it is necessamjadify the autotest parameter (cf. 1.3); at tlump
if the inverter is ready (i.e., connected to thig)grt will start the procedure; otherwise, thediN
connected module” error message (cf. 1.3.6) mightisplayed, indicating one of the following
conditions:

1. The DSP board is connected to the CAN bus luintverter is not connected to the grid

2. The DSP board is not connected to the CAN bus.
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In both cases, the procedure will not start anddahewing error screen will be displayed

This screen could also be displayed at the endhefprocedure, if the latter was ended due to
timeout ( 10 minutes).

On the other hand, if the procedure starts, the. firaguency test screen will be displayed and the
progress bar will indicate the percentage of cotigieof the whole autotest.

Once the procedure has started, the interventiashiold for max. frequency is decreased starting
from the default value (50.3 Hz) until the currémiquency assessed of the grid exceeds the max.
frequency threshold; in this case, the invertecahsects from the grid due to the intervention of
the relay for protection from max. frequency, tleday intervention time is saved and then the
failure is autoreset.

The screen (and the following ones) also showstineent value of the test threshold, as well as the
current phase of the test. Please note that,rggerom this phase and throughout the duratiomef t
test, the keyboard is locked.

After waiting for the reconnection to the grid, tiest procedure for minimum frequency is activated
and the relevant test screen will be displayed.

The intervention threshold for the minimum frequemincreased starting from the default value
(49,7 Hz) until the current frequency assessedhef drid becomes lower than the minimum
frequency threshold; in this case the inverterahisects from the grid due to the intervention &f th

relay for protection from minimum frequency, thdageintervention time is saved and then the
failure is autoreset.
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After waiting for the reconnection to the grid, ttest procedure for maximum voltage is activated
and the relevant test screen will be displayed.

The intervention threshold for the maximum voltagelecreased starting from the default value
(255 V) until the current voltage assessed of the gxceeds the maximum voltage threshold; in
this case the inverter disconnects from the grid ttuthe intervention of the relay for protection
from maximum voltage, the relay intervention tirmesaved and then the failure is autoreset.

After waiting for the reconnection to the grid, ttest procedure for minimum voltage is activated
and the relevant test screen will be displayed.

The intervention threshold for the minimum voltagéncreased starting from the default value (195
V) until the current voltage assessed of the grdoes lower thant the minimum voltage
threshold; in this case the inverter disconneamfthe grid due to the intervention of the relay fo

protection from minimum voltage, the relay interiien time is saved and then the failure is
autoreset.

Once the 4 tests are done, a data-sending phdsstail

Please note that, according to the CAN bus avéilghithe transmission phase could be so quick
that the operator might not be able to see theique\screen.

Once the procedure is successfully executed, fleniog screen will be displayed and the operator
will be able to use the push-buttons to exit tivell@r display the results of the test.
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As every phase ends withvaiting for connectiof) at this point the inverter is already connected
normally to the grid.

2.4.2 DISPLAY OF THE RESULTS

The following 4 pages of the menu show the resfltie latest autotest performed.

Please note that these results are not saved iREEPso, when the inverter is re-started, if no
autotest is performed or if all the autotest attengpe failed for errors, it is normal to see milues

for all the parameters.
We are not including the description of the pagdated to the other parameters as they are very
similar to the above-mentioned one.
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2.4.3 DC OUT TEST

This page allows to perform the test of the ouipGtcomponent.
This test command must be given only when the geoe(either photovoltaic or wind) is providing
enough power and the inverter is connected to filde(supply conditions).

In order to start the test, select “BEGIN” in that@c test line.

At this point, the menu navigation is locked uttig end of the procedure.
At the end of the test, the “Out Dc test” will digp “end” again, whereas the line above will show
the result.
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The following results are possible:

1. >passeds the test was successfully performed and the ghiotefor the output DC

component is perfectly working
2. >failed<: the test was successfully performed and the gtiotefor the output DC

component is not perfectly working (or the test cmeind was given while the inverter was

not connected to the grid).
3. >>ERR<<: the test was not successfully performed.
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2.5 HISTORIC. DATA

Access to the level for reading historic records
FAULTS log
Production log

2.5.1 HISTORIC. FAULTS

Every fault event is storédn EEPROM with the relevant date and time. The benof storable
records i312, then the older ones will be replaced by the neaso

6 The storage is protected, i.e. every record includes a CRC, so if it is altered it would not be
displayed.
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2.5.2 BROWSING THROUGH FAULT RECORDS

Entering the Historic faults section, the recoradted to the latest fault occurred will be displdye
The page displays the total number of recordsnthmaber of the current one, the date and time of
the fault and the two fault WORD.

Pressing the push-button “ENTER?”, the details ef tivo fault WORD (cf. 2.2), while pressing the
push-button “LEFT” you go back to the selected rdco

43 /63




Document: SG20_MSW_EN_RO02.pdf

2.5.3 HISTORIC. PRODUCT.

Everyday the inverter saves a subsequent recorditwienergy production log. The max. number of
records is 312 and, as in the case of the FAULT \Wdwen the last empty position is reached, the
oldest one will be replaced by the newest one.dsecthe inverter is not controlled with the

datalogger option (-DATAL), a proper associationween the event and the actual date is not
possible.

2.5.4 BROWSING THROUGH PRODUCTION RECORDS

For each record, the page displays the energy peaddun the day and the number of hours that the
inverter has operated “connected to the grid”.
The push-buttons UP/DOWN allow to browse the resord
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2.6 SETUP

Access to the setup parameters level:
Setting of the curve peaks for the wind generator
Voltage and time levels for the grid monitor
Access to the setting level for internal parameters
Uploading of firmware ARM, DSP and FLASH data
Language setting
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2.6.1 GENER

This section allows to enter/display the data egldb the wind generator connected to the inverter
and select/modify the curves for the calculatiothef MPPT.

2.6.1.1 GENERATOR 1/20

?
1
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1E 1.
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114
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7" These parameters (data plate of the generator) are assessed in the same point of work at the

nominal wind speed.
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2.6.1.2 GENERATOR 2/20
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2.6.1.3 GENERATOR x/20 x= 3 .. 20

The 18 following pages are all similar. Each pall@ws to set two peaks of the curve selected in
2.6.1.1, for a total number of 36 peaks. Such peigime the power curve that the inverter will
associate with each wind speed. For wind speedaded between two subsequent peaks, the
control will perform a linear interpolation. Pag@ is shown below as an example.

2 _

3 1.

1.

3

1.

IRl

3

1.

3

1.
1.

The default parameters of the 36-peak table shbeldqual to the value 0.9 * Pout_nominal, i.e.
equal to 90% of the nominal output power that teeegator can supply at a given wind speed.
Below, there is an example of the 36-peak tableafgenerator with nominal power of 20kW at a
wind speed of 14 m/s.

25000,0
20000,0 /WH—O“H
15000,0

= /
10000,0

5000,0 /
0, 0 M T T T T T T T T T T T T T T T T T T T T T T T

D> Q » Q 2 Q v Q Q o 1% Q
HY T @Y Of '\/\’* Nq/\ '\‘b‘\ Nbs N v ‘ﬁy

m/s
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2.6.2 GRID MONITOR

This section allows to display/modify the parameteglated to the grid. Please note that these
parameters depend on the country selected in 2Ihds, the pages are always “read-only” and

become “read/write” if the CUSTOM country is sekstin 2.1.4.

If a different country is selected instead of CUST,Qhe interface relay thresholds are fixed (not

modifiable), the preset data are indicated in pagly 2.1.4.

2.6.2.1 GRID MONITOR 1/4

I? n
+ 1. GI"l 1"l !
4. 5
1. ! GGG
1
(= 1. 2 1"l 1" !
"4. 5
1. ! GGG
1 2

2.6.2.2 GRID MONITOR 2/4

I) n
=1E s - 1. 2 H"IC9 & "lIC9 "l C9
1E "
1. ! GGG
1 2
1E
+1E s 1. HI"IC9 &"NC9 "' C9
1E "
1. ! GGG
1
1E

49 /63




Document: SG20_MSW_EN_RO02.pdf

2.6.2.3 GRID MONITOR 3/4

= - , 1. 2 "C9 "C9 "C9
1. 1
1E
1 ! GGG
1
2 1E

2.6.2.4 GRID MONITOR 4/4

$ s - 1. 2 1 "IF &"IMF "IF
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2.6.3 INTERNAL PARAM.

This section allows to display/modify:
the parameters related to the internal Pl contolhé the inverter
the watch
the password
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2.6.3.1 REGUL.

This section allows to display/modify the parameteiated to the MPPT section controllers and to
the DC/DC controller in photovoltaic operation.

2.6.3.2 REGULATORS 1/2

2./
1.
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The “wind” / “photovoltaic” operating mode can belected by means of the dip switch SW1-2
featured on the PEG104 control board.

The selection of the operating mode is acceptegairthe start-up of the electronic controls, g8 it
necessary to set this dip-switch when the investeff.
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Tab8
Below, you can see the reference chain that caebi@ the case of the EOLIC SG20W inverter.
Fixed
oo Reference (W)V
2|8 =
E= Power
=Y (w)
Range
W)
FIXED REF
K wind Power — curvE >o\\7\\\<}44{> Power
speed (m/s) (W) SOPATEC i Reference
—————— >0
MPPT MODE
wind speed (m/sD)
v Range
Generator W
Voltage (V=) N
Cenerator MPPT ALGORITHM Agggggggi{xifiyggf
Current (I=)
Generator
Frequency (Hz)
JAN
17
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Below, you can see the reference chain that casebm the case of the PHOTOVOLTAIC SG20P
inverter.

Fixed
1%
Reference (W)

\Y%
Photovoltaic FIXED REF
—_—1 L — o
= Power
Voltage (V=) Power Ref PHOTOV }\O—D Ref
MPPT ALGORITHM > PO elerence
(W) |
|
Photovoltaic MPPT MODE
Current (I=) A
5
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ol o = =
—| | = x| >
o gl g £ 5 5 2@
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2.6.3.3 REGULATORS 2/2

* Ty " i
* Ty "l I

* Ty "l I
2 n n !
$! IF HF F

55 /63




Document: SG20_MSW_EN_RO02.pdf

2.6.3.4 INTERNAL REGUL.

This section allows to display/modify the parametelated to the DCDC section controllers.

2.6.3.5 INTERNAL REG 1/2
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2.6.3.6 INTERNAL REG 2/2
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2.6.3.7 WATCH

This section allows to modify the date and timeeaBk note that in this section the push-buttons
functions are different from those described in 1.3
Push-button ENTER parameter selectiohmodification acceptanéenode
Push-buttons LEFT / RIGHT parameter selectiohmodification rejectio(LEFT)
Push-buttons UP/DOWN back to mod@arameter selectio(UP) /parameter
modification.
This is all illustrated in the following page

8 Same function as in 1.3
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2.6.4 DOWNL.

This section allows to download the firmware

2.6.5 LANG.

This section allows to modify the language of thenm

[ ?2.?

A" .
9 0

Tab2
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2.7 PASSWORD

The inverter features three levels of protection:
1. no accessit is only possible to enter the passw@12 to access level 2 and/or display the
state of the password ( cf. 2.7.2)
2. read only the user can only browse through the menu pageswi modifying the
parameters included in the pages; upon an attemmpotlify a parameter, the level 3
password3333must be entered.
3. read\write the user can browse through the menu pages adiyntloe parameters.
The protection levels are activated only if theerer is considered as “tested” (cf. 2.7.2), othsew
the level protection is 3.
If the inverter is in the photovoltai¢ mode (cf. 2.1.11), the protection level 1 is activated, i.e.
upon start-up of the inverter it is not necessargriter the password if the user wants to display t
pages.
Whatever protection level of the inverter is adidel after 20 minutes of inactivity by the operator
the automatic logout is performed and the protediwel goes back to the first one. Such period of
time matches the screen-saver activation; if tiséegtion level is 1, the user will not go backlte t
current page but to the main page and, in ordérdawse again, it is necessary to enter the level 1
password again (1212).
Setting the inverter in the “untested” mode (c¥..2), it is possible to disable the protection Isye
such mode can only be modified with the level spasd (read/write).

2.7.1 PASSWORD 1/2

This page allows to enter the four digits (humbmtveen 0 and 9) of the password and confirm or
abort the choice. In order to confirm the choitasinecessary to selectenter<- ; whereas, in
order to abort and enter a new password, seteaincel<-.
Please note that in this section the push-buttomstions are different from those described in 1.3:
Push-button ENTER parameter selectiohmodification acceptanémode
Push-buttons LEFT / RIGHT parameter selection modification rejection(LEFT),
modification acceptance and on to the next digiGRT)
Push-buttons UP/DOWN  back to modeparameter selection(UP) / parameter
modification.
This is all illustrated in the following figure:

9 Only for the parameter “enter/cancel”
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2.7.2 PASSWORD 2/2
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10 It's possible to modify this parameter only if the level protection is equal to 3 (read/write).
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