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1 Scope of delivery

* Solar Inverter

* Mounting plate

* Operating and installation manual
* AC connector

2 General / Notes on safety

Dear Customer,
Congratulations on the purchase of this technically high-quality solar inverter.
These directions will help you become familiar with this product.

Please consider the safety regulations (VDE, VDEW, BGFE, technical connection conditions for
local utility company). Careful handling with your product will contribute to its service life durability
and reliability. These are essential prerequisites for maximum yield.

Please consider the following notes on safety:

» During operation of electrical devices, certain parts are under dangerous voltage.

* Inappropriate handling can lead to physical injury and material damage!

* Adhere to the installation regulations.

008 T Tt 0 0 0 0
experts.

* Repair work on the device may be carried out by the manufacturer only.

* Please consider all points in the operating and installation manual!

* Isolate the device from the mains and the PV modules before carrying out any work on it.

* As a result of very high temperatures, the device surface area can become hot.

N [ YA

» Do not bring the device into operation without covering the DC connectors (see also page 5,

paragraph 4.3)

Do not open the solar inverter. No user serviceable parts. Risk of electrical haz-
ard and invalidated warranty.

Dangerous voltage present for 5 minutes after disconnecting all sources of
power.

© Copyright — Delta Energy Systems (Germany) GmbH - All rights reserved.

This manual accompanies our equipment for use by the end users.
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ced without the prior written permission of Delta Energy Systems Service engineers and end users may not divulge the information
contained herein or use this manual for purposes other than those strictly connected with correct use of the equipment.
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3 Introduction

With this device you have acquired a solar inverter for the mains connection of photovoltaic sys-
tems. This solar inverter is characterized by its advanced housing design and state-of-the-art radio
0 . A

The solar inverter includes series monitoring units, such as ENS, display and RS232 / RS485
(EIA485) interfaces.
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Electrical Power Stations) for parallel operation of power generation plants on low-voltage network
of regional electrical utility companies.

The function of the ENS (automatic isolation point for in-plant generation systems) stipulates com-
00 0 0 o 0T 0 00
) 1 0
- see Appendix).

In the following technical description, the precise functions are explained to the installer, as well
as the user, which are required for the installation, operational startup and handling of the solar
inverter.

4 System

The content of renewable energy with respect to overall power consumption worldwide is increas-
ing annually by approx. 25%. The reason for this rise can be primarily attributed to the constantly
increasing demand for power, the increasing interest in environmentally friendly technologies, as
well as the increasing costs of non-renewable energy.

By the use of renewable energy sources, the earth’s atmosphere can be enormously relieved of
increases in CO, and other harmful gases which result from power generation.

The solar inverter converts direct current from the solar cells into alternating current. This enables
you to feed your self-produced solar energy into the public mains.

0000 0t o [
even in case of a misty and clouded over sky.

The string concept means that PV modules are always connected in series (in a string) and/or that
0 0t Tl 0 00 o o e N
cantly reducing the photovoltaic system’s cabling requirements.

The fact that the modules are connected in strings also means that the photovoltaic system
can be perfectly matched to the solar inverter’s input voltage range.




4.1 Data evaluation and communication

The integrated data display, processing and communication of the device enables easy operation
of the solar inverter. Monitoring of the operational status and signaling of operational failures are
capable of being called up over the device display. The data interfaces enable the downloading of
data which can be evaluated with the aid of a PC system and thus guarantees continuous recording
of operating data.

The best way of accessing this functionality is via the available accessories (e.g. WEB’log); com-
prehensive and seamless solar inverter monitoring is ensured.

The read-out of the data over the integrated interface and the display is possible only in solar op-
eration.

4.2 Technical structure of the solar inverter

A potential isolation of the solar inverter from the mains network is achieved through a radio fre-
guency converter with integrated transformer. The photovoltaic voltage is adjusted so that the maxi-
mum power output of the PV modules is also achieved with different solar irradiation levels and
temperatures (MPP-Tracking).

The input voltage range has been designed to cover a PV module voltage range of 100 V to 400
V, thereby enabling a wide and varied combination of modules supplied by various manufacturers
to be used.

Standby loading of the mains by the controller electronics is avoided. The reduction of the quiescent
0 0 o
solar inverter.

The high-quality aluminum casing corresponds to protection type IP65 (water-jet-proof and dust-
0000000 D000000000I00 [ O00N 0000000000000000000 (0000000000000 00 0o01000N00000 -
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from -20°C to +60°C.
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the voltage conversion. An internal temperature control protects the device against too high tem-
peratures in the interior of the solar inverter. In case of high ambient temperatures, the maximum
transferable power is limited (see page 8, paragraph 6.4).

The solar inverter is controlled by microcontrollers, which also implement interface communication
and the displays of values and messages on the display.

Two independent and redundant microcontrollers control the monitoring of the network, which is
consistent with the feed-in directives of VDEW and DIN 0126-1-1 (ENS). This enables an installa-
tion of the solar inverter in the in-house mains network.

Operator protection requirements are met by electrically isolating the mains from the PV module
and by implementing measures for PV module isolation monitoring in respect of the PE (protec-
tive earth). Relevant standards concerning electromagnetic compatibility (EMC) and safety are ful-
anoaon

The solar inverter is functional in network parallel operation exclusively. An automatically-acting
108 T 0 0
case of circuit isolation or interruptions in power supply and avoids isolated operation.




The equipment provided for the disconnection is a so-called ,automatic isolation for in-plant genera-
0 T 0 T T 0 o A
the mains network of the public supply”.

4.3 Equipment overview

(5)

(4)

®3)

2)

(1) Connections for PV modules

(2) Mains connection

(3) Interface connection RS232 / RS485 (EIA485)

(4) Display for status display and keyboard for operation
(5) 3 light-emitting diodes for operating status display




5 Installation
B A T o A

The prescribed safety regulations, the technical interface conditions (TAB 2000), as well as the VDE
N 1 1

In order to be able to carry out an energy measurement, a meter must be attached between the
network feed-in point and the solar inverter (in accordance with the VDEW directive concerning ,In-
plant generation systems on the low-voltage mains network”).

I 0 e O T
dance with the VDEW directive. In case of ENS not being present, precautions must be provided
through a section switch for the disconnection from the network, in accordance with above direc-
tive.

Caution: The secondary short-circuit current rating is increased at the transfer connection point to
the public electricity supply system by the nominal current of the connected solar inverter.

6 Installation of equipment

6.1 Installation location

0 0 T O |

* Avoid installation on resonating bodies (light construction walls etc.).

« Installation is possible both indoors and protected outdoor area.
O T 0
* Noise generation possible (avoid installation in the residential area).

 Ensure legibility of the LEDs and the display (read-off angle / installation height).

6.2 Minimum requirements

* Free convection around the solar inverter must not be impaired.

* For air circulation allow a clearance of approx. 10 cm to the side and approx. 50 cm above and
below the unit.

» The network impedance at the supply terminal is to be considered (cable length, cable cross-
section).

» The prescribed installation position is to be adhered to (vertical).

N T 0 R

6.3 Mounting

Hexagon bolts or allen screws should be used for the purpose of wall mounting. Drill holes can be
marked using the hole drilling template supplied with the inverter.

0 0ttt 0 T 0 1 ot
on via the aforementioned drill holes. The solar inverter then has to be screwed tight.
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6.4 Ambient temperature

The solar inverter can be operated in an ambient temperature between -20°C to +60°C.

The following diagram illustrates how the power supplied by the solar inverter is reduced automa-
tically in accordance with ambient temperature.

The device should be installed in a well-ventilated, cool and dry location.
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6.5 Network connection
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correct allocation on the screw-type terminal connection of the connector. The solar inverter must
be connected to the network over a three-core line (L1, N, PE). The connected AC line must be
switched potential-free before the disconnection or the insertion of the AC connector.

o e 1 1 o o o e
ductor cross section of min. 0.75 mm2 to max. 2.5 mm2.

An automatic circuit breaker is to be provided in the line L1 upstream of every device, with a nominal
current of 16 A and tripping characteristic Type B. In addition, attention is to be paid to the selectivity
of the fuse unit attached upstream of the automatic system.

Please note the cable length and the cable cross-section, due to the risk of undesirable temperature
rise and power losses.

An isolation fault on the DC side (or earth fault) is detected before the solar inverter is connected to
the mains. In this way the power supply connection is prevented in case of isolation faults.

The AC connector is protected from unintentional disconnection by a clip mechanism which can be
released manually.




6.6 Connection of PV modules

Before the photovoltaic system is connected, the cover must be removed from the DC connector
and the polarity of the PV voltage at the Tyco connectors must be checked to ensure that it is cor-
rect. The connectors are colour-coded red (+) and blue (-).

The connection of the PV module is implemented using a Tyco Solarlok connector, where the minus
pole is located on the connector upper row and the positive pole on the connector lower row.
The connectors are coded to prevent you from accidentally plugging them into the wrong terminal.

Please ensure the following at all times:
« that there is never any risk of anyone coming into contact with the solar inverter connection ter-
minals, due to the risk of dangerous voltages across them.

* that the inputs of the solar inverter must not have any reference to the ground potential. This re-
ference leads to instant disconnection of the device.

« that under no circumstances the PV modules are disconnected from the solar inverter under
load. If a disconnection should be necessary, switch the network off so that the solar inverter can
not absorb any further power.

The solar inverter is equipped with the connector connection system from the company Tyco. The
maximum input voltage of the solar inverter is 400 V. The maximum current load of each individual
Tyco connector is 25 A.

6.6.1 Solar inverter range
Please consider the following limit curve diagram of the solar inverter:
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6.7 Interface connection
The interfaces not used must always be closed off. In case of utilization of an interface, only the
0 0T T o o

Mating connector supplier PHOENIX Contact.

Order designation: VS-08-T-RJ45/IP67 Order number: 1688696
VS-08-ST-RJ45 Order number: 1688574

S > S S S N >
|| || | | | |

RS232/
RS485 (EIA485)
terminating resistor

230 V - House connection line

RS232 / RS485 (EIA485) - Connection

Datalogger

For the purpose of communicating with the SI 1900 via an RS232 port, the data
port must be connected to the PC (or a similar device) before the PV voltage is
connected.

Connector pin assignment RS232 / RS485 (EIA485)
Pin

[

Not used

RXD (RS232)

TXD (RS232)

GND (RS232 / RS485)
TERM (RS485)

RX_B (RS485)

TX_A (RS485)

Not used

ONO UL WNPE

Top View
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When several devices are connected in series and the total length of the data line measures 2 m or
more, the following options are available for terminating the RS485 (EIA485) interface:

|___________| +5V
| |
| | Not used
| |
| . | ,OL| TX_A |Pin7
| - | — | e s
| L | Pin 6
| OR
| | |::| 121R
Not used
| | TERM |
| | GND
|___________| +5V
| |
| | Not used
| |
OR
| . | — TX_A
| T RX_B
1 .
| O | ® %ino
| OR
| | |::| 121R
Not used
| | TERM
9
| | GND Pin 5
RS232 9 pol. RJ 45
Pin Pin
3-TD 2-RXD
2-RD 3-TXD
5-GND 4 - GND

RS232 cable (schematic)

11



String A
Public

| Isolation mains

String C

String D

Solar Inverter

6.8 Electrical connection and operational startup
The solar inverter is delivered in an operable status.

The electrical connection is implemented on this solar inverter using the connector contacts which
are attached to the casing. In no case must the device be opened!

The inverter does not have a fuse!

77 —
@ @] DC Input Minus

( DC connection

@ @ DC Input Plus

=2 F|—i;|—‘ 5 i— _Ii;r_igﬂl -
| | “ || L
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In order to connect the device electrically, the following procedures must be followed:

1. DC connection: First, connect the PV module strings to the DC disconnect switch (not included
in the scope of delivery).

2. Connect the DC disconnect switch to the solar inverter (ensure correct polarity).

3. AC connection: Next, connect the AC connector to the solar inverter and then to the mains.

4. Before switching on the power, check all feeders and connections one last time.

5. Close DC disconnect.

6. Close automatic cutouts on the input side.

000 0 N 0

8. In the case of a new installation the time and date have to be set in sub-menu S (Set-up) (see
page 18, section 7.3.7).

All unoccupied connectors and interfaces must be shut off airtight using the de-
livered seals.

6.9 LED operation and fault display
Three light-emitting diodes (LEDs), which display the operational state of the solar inverter, are at-
tached on the front:

* LED (A), green: ,,Operation” displays the
operational state.
(O Operation (A)
* LED (B), red: ,Earth Fault” function is optional
O Earth Fault (B) (in the event of provision for isolation re-
sistance monitoring, a resistance value will be

(O Failure ©) displayed:; if not, N/A will appear).

* LED (C), yellow: ,Failure” displays existing
faults internally or externally and whether the
network feed-in operation has been inter-

rupted.
LED-Status Operational state Explanation
ooooonoono (O A
i000noOng Night disconnection. The inverter is completely disconnected from the grid. All
00IoOmoono internal supply voltages are switched off.
0oooomoaoo Input voltages:
loomooog Initialization. OOOmouoinmommooig
00noOmooog (self test ongoing).

0000000000000
i000noOng Network monitoring.
0onoonoono

Starting conditions are tested:
000r0oood
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0oooomoooo
l00moomo Feed-in operation.
00noOonoomo

Normal operational state.
o o

0o0oomDOmoIooooa Internal or external fault
I00ICOOIOmo Equipment fault. (interrupted feed).
00Io0monog See also display messages!
7 Operating concept
7.1 The display

The delivery of the solar inverter is implemented ready for operation. No presetting adjustments are
therefore necessary for the user.

The display on the device indicates different information. The enter keys are used for the adjustment
of the device and for the call-up of information. The indicated measuring data can deviate with a
tolerance of up to 8%.

Key (A), ESC: To switch from the menu items
to the main menu and to exit
each sub-menu.

Key (B) and (C): For scrolling in the individual
menu items and/or carrying
out adjustments in the set-up

(A) ® © ()

oo m m menu.

Key (D), ENTER: ENTER key for changing into
the menu levels and for input
acknowledgement in the
set-up menu.

7.2 Navigation in the display

Lighting of the display

Through pressing the ENTER key in automatic operation, the display lighting is implemented. If no
key should be activated within 30 seconds, the display lighting automatically goes out. The set-up
menu enables selection between continuous or automatic lighting. Through pressing the ENTER
key, the display lighting is switched on again.

14



7.3 Main menu

The main menu consists of 7 menu items which are subdivided into submenus:
* Menu N (Now)

* Menu D (Day)

* Menu W (Week)

* Menu M (Month)

* Menu Y (Year)

* Menu T (Total)

* Menu S (Set-up)

Handling of the menu items:

You can scroll the main menu by activating the selector keys ﬁﬂ
Press the ENTER key to select the submenus. In order to exit the menus again, activate the ESC
key.

ESC ENTER —
1. Menu - N
i Now (act. Data) Sub Menu
= L D . EE— Sub Menu
Day Statistic
3. Menu - W
Week Statistic Sub Menu
- g Sub Menu
Month Statistic
T Y- : " Sub Menu
Year Statistic
6. Menu - T' | JAm
Total Statistic
' o | Sub Menu
AL Setup Inverter

15



7.3.1

Submenu N (Now)

This menu item displays the instantaneous values.

— ESC

1. Menu-N
Now

XxXxx W

‘ 1. N -> AC-Power

2. N -> AC-Voltage
XXX V

3. N ->AC-Current
XXX A

4. N -> AC-Frequency
XX.X Hz

5.N->AC-Impdedance

xx.x Ohm

6. N -> Solar-Voltage
xxx V

7. N -> Solar-Current
XX.X A

8. N -> Isolation
XX MOhm

9. N ->Time
HH:MM:SS

10. N -> Date

WD, DD.MM.YYYY

ENTER — >

B S

-

B S

-

S ——

B

Display of the
active output power

Display of the active
output voltage

Display of the active
output current

Display of the active
mains frequency

Display of the active
grid impedance

Display of the active
solar cell voltage

Display of the active
solar cell current

Display of the
isolation resistance

Display of the
current time

Display of current day
of the week and date

7.3.2

Submenu D (Day)

This menu item displays the daily values for the mains feed.

— ESC

1.Menu-D
Day

[ec]

=

. D -> Energy
xxxx Wh

. D -> Revenue
XXXXX.XX Euro

N

XXXX W

4. D -> AC-Volt.-Max.

XXX V

5. D -> AC-Volt.-Min.
XXX V

6. D -> AC-Curr-Max.
XX.X A

. D -> AC-Freg.-Max.
XX.XX Hz

. D -> AC-Freq.-Min.
XX.XX Hz

9. D -> Runtime
HHH:MM

~

. D -> AC-Power-Max.

ENTER e

Display of the daily
energy gain

Display of the daily revenue

Display of the daily
maximum output power

Display of the daily max.
output voltage

Display of the daily min.
output voltage

Display of the daily
maximum output current

Display of the daily
maximum output frequency

Display of the daily
minimum output frequency

Display of the daily operating
time of the solar inverter

16




