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1 General overview
The standard scope of supply of the SINVERT weather station includes a terminal box with inte-
grated overvoltage protection plus the sensors listed below:

- One (1) irradiation sensor

- One (1) module temperature sensor

- One (1) ambient temperature sensor

The terminal box "weather station" contains terminals for the connection of one additional irra-
dition sensor.

The terminal box must be directly attached to the inverter building so
as to afford optimum overvoltage protection!

n@ Effective overvoltage protection can be ensured only if the distance
between the terminal box and inverter/inverter building does not ex-
ceed 5 m.

The cover on the terminal box must be properly closed to prevent the in-
gress of dust and moisture.

2 Dirilling pattern for weather station
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Drill hole template for weather station
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3 Block diagram
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X005
Master

Block diagram

The weather station can be connected to either a monitoring system (e.g. WinCC) or a datalog-

ger system (e.g. WEB“log) in the inverter (see Chapter 9).
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4 Circult diagram of weather station

+EXT +EXT +EXT +EXT
-81 U -84 il -B2 -B3
H
O-10% _ = 0-10v _ PT10O PT100
g 57 of 2 o}
E &6 &2 E 5%
P o m T - ™ |- - r o |-
wfm s wd= =T
C C > ¢ P ¢ |
. 2 - - = H
WONSD 3| E SW_WSDd 3 i = i, 8 o 3 s 4 % 5
Toadmlio Cabde 400 5 0,5 “ 2 | 1
- 4 = ™ = ™ - r-| - )
, 1,
F3 rl v 1 -F2 r"\ l1 -F& r"\ l"\ 5 {l .rl -Fel '1 T
SE24 BE24 BEE E EE
= - i i - -
Wt W
By N ] . N B
1,0 QMM BL
- 4 o - ~ bel i " f| -
b - b [ -l ] . = > -
-AZ A3
=z 4 3 o3 3 % 4 i
v = I - a
1
14
1.0 GMM BL —3 1,0 QMM BL
(4 Bl 1!
AN agvpe
-~
.-"""
-~ 230VAC
a1 7 — = [l
T T r |
Hlg| o A r"i 'XPE&i -*1 ol al o i
Q e Q o o =]
<i=  wl= <= <d>

I IASES PV SINVERT_wetterstation_technical.2009-02-24_engl.doc
Version 24.02.2008 Page 5 of 14




SINVERT

SI E M E NS Weather Station

<1> Irradiation sensor

<2> Irradiation sensor

<4> Module temperature sensor

<5> Ambient temperature

<100> The module temperature on the insolation sensor is not evaluated for
other purposes.

5 Connection to the inverter

The signal cables of the weather station are connected to terminal block —OPT (21 to 29) in the
master inverter. From this block, the signals are transferred to the WEB'log and, if installed, to an
analog input unit of the control system.

A cable of type LiYCY(TP) 4x2x0.5 (or better) should be used to connect the weather station
terminal box to terminal block —OPT in the master inverter.

5.1 Assignments of terminals in the weather station

Signal Number on Number in Number on
terminal block terminal box WEB'log
OPT

Module temperature 21 14 All+
22 15 Al1-

Ambient temperature 23 17 Al2+
24 18 Al2-

Irradiation 1 25 11 Al3+
26 13 Al3-

Irradiation 2 27 12 Al4+
28 16 Al4-

Shielding 29 PE

6 Description of sensors
6.1 Sensor for module temperature

6.1.1 Description

This sensor for the module temperature is housed in a silicone rubber mold under a layer of self-
adhesive aluminum foil. After the protective foil has been removed, the sensor can be stuck di-
rectly on the rear panel of the module. It must be noted that only a three-wire connection can
be made on the temperature converter. For this reason, one core is not connected and remains
open.

IIASES PV SINVERT_wetterstation_technical.2009-02-24_engl.doc
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Sensor for module temperature

6.1.2 Technical data

PT 100 adhesive sensor

Connecting cable

4 x 0.2 mm?, insulation PTFE, length 2 m

Sensor element

Resistance thermometer (thin film) with 4
terminals conforming to DIN 43760 and
BS1904/1984

Element resistance

100 Q at 0°C

Operating temperature

-50°C-150°C

6.2 Sensor for ambient temperature

Sensor for ambient temperature

6.2.1 Technical data

This ambient temperature sensor is potted in an external sensor sleeve. This means that it can
react faster to temperature changes. The ambient temperature sensor must be mounted in sha-
de, e.g. on the north-facing side of the inverter container. The connecting cable is not supplied

with the device.

Ambient temperature sensor PT100

Sensor sleeve

Stainless steel mat. 1.4571, @=6x25mm

Case

Polyamide, white

Degree of protection

IP65 acc. to EN60529

Temperature range of case

-35°C to +90°C

Cable entry Single M16 for cable
with max. D=8mm
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Mounting instructions

Avoid direct exposure to rain and irradiation when sensor is installed outdoors.
Provide sun or rain protection if necessary.

With this two-wire sensor type, the cable resistance of the feeder cable must be
taken into account. It must be determined whether the resistance needs to be

corrected in the downstream electronics. (See chapter 7 "Calibration of a two-wire
sensor".)

6.2.2 Connection diagram

Sensor

gl

¥ (gl

el

2-Leiter
2-wire

Connection diagram of the ambient temperature sensor

6.2.3 Dimension drawing

Dimension drawing of the ambient temperature sensor
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6.3 Sensor for irradiation

6.3.1 Description

Sensor for irradiation

The short-circuit current of a silicon solar cell is proportional to irradiation. The irradiation sensor
Si-12TC-T employs a monocrystalline solar cell (Schott Solar) which is operated in short circuit
across a low resistance. The sensor is capable of active temperature compensation. It is cali-
brated against a reference cell under artificial sunlight.

The laminated solar cell is integrated into a case of anodized aluminum. The electrical connec-
tion is made with a 3 m UV-resistant cable.

The irradiation sensor should be installed on a table in the PV field which is aligned in the same
direction as the modules.

The sensor temperature measurement is not utilized, i.e. the wires are not connected.

6.3.2 Technical data

Si-12TC-T

Current shunt 0.1 Ohm
Operating temperature -20 °Cto +70°C
Measuring range -20 °C to +80°C
Measuring accuracy +/- 1.5% at +25 °C
Max. deviation 2°C

Power supply 12 t0 24V DC
Power consumption 0.3 mA

Cell size 50 x 34 mm
Weight 3409
Features

- Measurement of irradiation with temperature compensation
- Extended measuring range up to 1200 W/m?

- Easy installation

- 3 m connecting cable (UV-resistant), 4 x 0.14 mm?2

IIASES PV SINVERT_wetterstation_technical.2009-02-24_engl.doc
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Color Assignment

Orange Measuring signal irradiation (0-10V)
Red Supply voltage (+12°C to 24 V DC)
Black GND

Brown Measuring signal temperature (0-10V)

6.3.3 Dimension drawing
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Dimension drawing of irradiation sensor

7 Temperature signal converter PXT-10

7.1 Description

The temperature signal converter PXT-10 is instal
purpose is to convert a temperature to an analog
in the -50 to 100°C range, converting the signals

led in the weather station terminal box. Its
Iprocess signal. It operates with a PT100 input
of the ambient temperature sensor and module

temperature sensor to a 0-10V signal. The terminal assignments can be seen in terminal diagram

7.3.

Temperature signal converter
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7.2 Technical data

Temperature signal converter

Temperature range

-50 °Cto 100 °C

Output Oto10V

Accuracy <1% if not scaled

Linearity <0.05% of the complete scale
Temperature coefficient 0.02%/oC

Ambient temperature -20 to +55 °C

Connections

Clamping screws.

Combination slotted-head screws
0.5-0.7 Nm (VDE0609-1).
Cable 2 x 2.5 mm?2

(2 x 1.5 mm?2 with end sleeve).

Degree of protection

IP20

Operating voltage

24V DC

Compensation (zero) and rangeability (measuring range) of output can be adjusted + 5%

7.3 Terminal diagram

Pt100/Pt1000,
2 wire

Pt100/Pt1000,
3 wire

Strapped at low range

- 1/—50-100 C

(L ‘—é 0-10V output

Vour £1+£2 strapped

Terminal diagram
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8 Calibration of a two-wire sensor

8.1 Description

The PT 100 sensor has a resistance value of 100 Q at 0 °C. The internal resistance of the sensor
changes by 0.385 % at 1°. Allowance must be made for the fact that the resistance of the con-
necting cables is included directly in the measuring result and may falsify it. Cable resistance
(copper) changes by approximately 0.4%/K. In order to compensate for cable losses, etc., the
output signal on the temperature converter can be adjusted. The tables showing resistance val-
ues can be found in the Appendix.

n@ Check whether the values supplied by the sensors are within the expected
range. To do this, measure the signals on the terminal block —OPT in the
inverter or directly in the terminal box!

The formula for converting the resistance value of a PT100 to an 0-10V signal is given below
(this is based on a measuring range of -50 to +100°C):

-> Volt signal (0-10V) = ((R_measured-100)/0.385+50) /15

To calibrate the temperature signal converter, the front cover on the unit must be removed first.
Compensation (zero) and rangeability (measuring range) can be adjusted by +/- 5% of the
maximum signal. It is important to replace the front cover afterwards to protect the relay again
from accidental adjustment.

LED indication: = F’Xm
Supply voltage 1
Low input 5-10% of FS_

= |
piEo!
Offset ~ | &
. - .'m
Gain_—

e W
Removing the front cover
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9 Necessary additional options

The weather station can be connected to either a monitoring system (e.g. WinCC) or a data log-
ger system (e.g. WEB log) in the inverter.

When a weather station is ordered, an interface for connecting the weather
station must also be fitted in an inverter (one (1) inverter must be equip-
[@ ped with this type of interface for each weather station ordered). The in-
verter must be ordered with one of the following options for the weather
station:
"Monitoring System Interface" for a weather station (connection of
the weather station to a monitoring system)
- "Datalogger Interface” for a weather station (connection of the
weather station to a data logger in the inverter) and "Datalogger In-
ternet Portal”

9.1 "Monitoring System Interface" option for weather station

This option is needed to connect the weather station to a monitoring system (e.g. WinCC) in the
inverter. The cable for connecting the weather station to the monitoring system is not included
in the scope of supply.

9.2 "Datalogger Interface" option for weather station

This option is needed to connect the weather station to a datalogger system (e.g. WEB“log) in
the inverter. The cable for connecting the weather station to the datalogger is not included in
the scope of supply.

IIASES PV SINVERT_wetterstation_technical.2009-02-24_engl.doc
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10 Appendix

For example: A temperature of +23°C corresponds to a resistance value of 108.958 Q

Resistance values of PT100 sensors — No responsibility of accuracy is accepted
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Resistance values of a PT100 sensor 1/3 (source: http://www.pt100.de)
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