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1. SolLog – Manual

1.1 Introduction

The SolLog is a datalogger with four analog and four digital (optional eight analog) inputs and is
used to aquire and store analog and digital measurement values. Due to the four internal
arithmetic channels the measurement values can be calculated with each other to store or
display derived values.
For controlling photovoltaik (pv) plants the SolLog features a self learning output control
function, which checks daily on the basis of the measured solar irradiance and the measured pv
energy output the operating state. In case of failure a alarm contact is activated and a alarm
message is send via SMS, fax or email.
At an additional RS232 port there can be connected up to eight external LC displays.
One RS232 port of the SolLog can be connected to a PC to configure the device or to read out
the stored or actual values. A PC can be connected directly or via modem.
The RS232 port can be turned into a RS485 port to connect several SolLog and to be able to
have a higher distance between SolLog and PC.
With the SolLog you get the data software SolData and the configuration software SolSet.
We also can deliver a internet visualisation software and individual software for PC based
visualisation systems.

1.2 Device Description

To display actual values and further information the SolLog has an internal LC display and four
keys.

Fig. 1. Front of SolLog

At the bottom there is a power supply socket, a two storied 24-pole clamp line and a 4-pole
COM port socket.

The two storied 24-pole clamp line is to connect the analog and digital signals, the external LC
displays and for disposition a 5 V and 15 V power supply for external sensors. The front clamp
line has the connectors 1 to 12, the back clamp line has the connectors 13 to 24 (s. chap. 1.3)
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The 4-pole modular socket is to connect the SolLog to the RS232 port of a PC or a modem. The
RS232 port of the SolLog can be turned into a RS485 port to connect more then one SolLog to
a PC or Modem or if the distance between SolLog and PC/modem is higher than approximatly
15 m (s. chap. 1.3.7).

As an option a rail mounting system is avialable.

Fig. 2. Device, bottom view

For connecting 20mA current signals to the analog inputs, a jumper for each input has to be set
inside the SolLog. Therefore remove the blinds at the front on the right and left site and open
the device with a screw driver. Set the jumper for the analog input you want to connect a current
signal to (s. Fig. 3).

When delivered the analog inputs are set to 0..2 V input.

Fig. 3.  jumper settings
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1.3 Connections

Number Assignment Number Assignment
1 Analog 1 + 13 Analog 1 -
2 Analog 2 + 14 Analog 2 -
3 Analog 3 + 15 Analog 3 -
4 Analog 4 + 16 Analog 4 -
5 Digital 1 + / Analog 5 - 17 Digital 1 - / Analog 5 +
6 Digital 2 + / Analog 6 - 18 Digital 2 - / Analog 6 +
7 Digital 3 + / Analog 7 - 19 Digital 3 - / Analog 7 +
8 Digital 4 + / Analog 8 - 20 Digital 4 - / Analog 8 +
9 LCD_6 (TxD) 21 LCD_10 (GND)
10 5V supply output 22 LCD_1 (5 V)
11 15V supply output 23 GND
12 Alarm relais contact 24 Alarm relais contact
Tab. 1.1: Connector Assignment

There is no galvanic isolation between the power supply, the different inputs and the COM port.

1.3.1 Analog Inputs

The four analog inputs are arranged at the connectors no. 1 to 4 (+ signal) and no. 13 to 16 (-
signal) and have an input range from 0 to 2 V resp. 0 to 20 mA.
For each analog input you can set a name (two characters), a range and an offset by using the
configuration software SolSet.
To use the inputs as current inputs you can set this option for each analog input by setting a
jumper inside the SolLog (s. cap. 1.2).
The sample rate for each analog input is at least one sample per second.
NOTE: The functions of the arithmetic channels can not combine all inputs unrestricted. Remind
this by assigning the inputs.

Fig. 4.  Circuit of analog input

1.3.1.1 Additional Analog Inputs

The SolLog can also be delivered with eight analog inputs. The analog inputs no. 5 to 8 are
assigned to the connectors 5 to 8 (- signal) and 17 to 20 (+ signal).
Caution: The additional analog inputs 5 to 8 have a  reverse polarity compared to the
analog inputs 1 to 4.
In this case the SolLog has neither digital inputs nor arithmetic channels.
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The sample rate of the analog inputs 5 to 8 is one sample per 10 seconds with a delay of one
second between each additional input.
The realisation as current or voltage input is determinated by the hardware and has to be
defined when the SolLog is ordered.

1.3.2 Digital Inputs

The four digital inputs are assigned to the connectors no. 5 to 8 (+signal) and no. 17 to 20 (-
signal). The digital inputs work as impulse counters. For each digital input a name (two
characters), a divisor and a factor can be set.
The digital inputs are logged as counter increments per logging intervall. For visualization
systems (external LC displays or PC-based) the digital inputs are available as absolut counters
and counters per anno.
The impulse length at the digital inputs has to be at least 30 ms.
The SolLog type with eight analog inputs has no digital inputs.

Fig. 5. Circuit of digital input

1.3.3 5 V and 15 V sensor supply

For power supply of sensors is at connector no. 10 a 5 V voltage to connector no. 23 (GND)
available. The maximum current drain is 100 mA.
An additional 15 V supply is at connector no. 11 to connector no. 23 (GND) available. The
maximum current drain is 110 mA less the current drain of the 5 V supply.

1.3.4 RS232 port for external LC displays

The connectors no. 9, 20 and 21 make a RS232 port including a power supply for external LC
displays available. At this port up to eigth external LC displays can be connected for
visualization systems. The control of the LC displays can be set with the configuration software
SolSet.
To reduce the power consumption by night the LC displays are turned off if the value at analog
input 1 falls below 10 and turnes on if it exceeds 20. Therefore at the analog input 1 a irradiance
or PV power signal should be connected. For the permanent mode connect the line LCD_ 1
(power supply) instead of connector no. 22 to connector no. 10 (5 V power supply output) (s.
chap. 0).

1.3.5 Power Supply
For power supply an unregulated 15 V DC supply has to be connected to the power supply
socket. As the SolLog has no power switch the SolLog can be turned on and off by connecting
and disconnecting the power supply.
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1.3.6 RS232 PC Port

For connecting a PC use the data cable delivered with the SolLog. Alternativly a modem can be
connected to the RS232 PC port for remote access. Therefore use a special SolLog modem
cable. The modem connected to the SolLog, called host modem, has to be configured with
SolData before (s. chap. 2.5.5.1). For using a message modem for sending alarm messages the
message modem has to be configured with SolSet before connecting to the SolLog (s. chap.).
The RS232 PC port works with 9600 Baud, 8 databits, no parity and 1 stop bit.

Assignment at the COM port socket:

Pin Signal
1 RxD
2 GND
3 TxD
4 GND

Tab. 1.2: Pin assignment of the RS232 com port

For the modem cable also connect the pin 4 to 6 (signals DTR and DSR) and 7 to 8 (signals
CTS and RTS) at the 9-pole Sub-D-plug on modem site.

Fig. 6. Modem cable

As the inputs and COM port has no galvanic isolation, there could be a electric connection
between signal ground and ground wire via the PC. If a PC is connected to the SolLog
permanent, only use isolated power supplies for the SolLog, sensors and converters to prevent
ground loops.
Alternatively you can get a galvanic isolation by operating the SolLog with RS485 port and using
an isolated RS485/232 converter to connect the PC.

1.3.7 RS485 port
If needed the SolLog can operate with a RS485 port instead of the RS232 port to connect a PC
or modem. This can be used to connect more then one SolLog via field bus or if the distance
between SolLog and PC or modem is more then 15 m.
For using the RS485 port switch off the SolLog, open the device and remove IC1 (s. Fig. 3) and
set the jumpers J1 and J2. Now the RS485 port is available at the COM port socket.
The RS485 also works with 9600 baud, 8 data bits, no parity and 1 stop bit.
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Pin Signal
1 A
2 GND
3 B
4 GND

Tab. 1.3: Pin assignment of the RS485 port

To connect several SolLog by field bus it is necessary to set different bus adresses for each
SolLog first (defauft adress: 64). Therefor connect each SolLog seperatly with the PC and set
the bus adress with the configuration software SolSet.
By connecting the SolLogs use a linear bus topology. Usually you need a RS232/485 converter
to connect a PC to the field bus.

Fig. 7. RS485 bus topologie

Fig. 8. Long distance between modem and SolLog

Fig. 9. Long distance between PC and SolLog

1.4 Arithmetic Channels

To allocate analog and digital inputs with each other four arithmetic channels are available.
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For each channel one of the listed functions can be selected. Also a name, gain and offset can
be set. The values of the arithmetc channels can be send to the external LC displays and stored
with the data logging.
The sample rate of the arithmetic channels is one sample per 10 seconds with a delay of one
second between each arithmetic channel.
The SolLog type with eight analog inputs has no arithmetic channels.

1.5 Actual Measurement Values

To display the actual values of the analog inputs, the digital inputs absolut or per anno and the
arithmetic channels on external LC displays or for PC-based visualization systems, they are
available both on the RS232 port for PC systems and on an other RS232 port at the clamp line
for externat LC displays (s. cap. 0).

1.6 External LC Displays

For visualization systems with up to eight external LC displays a RS232 port is available at the
connectors no. 9, 21 and 22 of the clamp line. Therefore only displays delivered by the
Ingenieurbüro Mencke & Tegtmeyer or with identical electrical data and protocol can be used.
The maximum distance between SolLog and display is specified for 15 m. Due to the low baud
rate of 2400 baud this port works with, a higher distance depending on the envoirement should
be possible. For much higher distances use displays with RS485 port and a RS232/485
converter to reach distances up to 1200 m.
With the configuration software SolSet the channels and format to display can be set. It can be
choosen between four analog inputs, four digital inputs absolutely counted, four digital inputs
counted per anno, four arithmetic channels, date and time. As format can be selected four- or
six-digit with 0, 1 or 2 decimal places for each display. The display adresses have to be set
between 0 to 7, whereas the adress bit no. 6 of the displays has an especially function for the
SolLog and always has to be set. The baud rate of the display has to be set to 2400 baud.
To reduce the power consumption by night and during very low irradiance the LC displays are
turned off, when the value of analog input falls under 10 and turns on if it exseeds
20 considering gain and offset. Therefore an irradiance or PV power signal should be connected
to analog input 1. If this function is not needed, connect the line LCD_1 oft the displays instead
of connection no. 22 to connection no. 10 (s. chap. 1.3).
To test the function and the adress settings of the LC displays a test function is available. Press
the arrow up key (� ) until the firmware version is displayed and then the arrow down key (� ).
Now every connected display should show the setted adress at each digit. This function stops
after five minutes or if the arrow up key (� ) is pressed again and the internal display swiches
back to the actual measurement values itself.

Fig. 10.  Connection of external LC displays

1.7 Data Storage

Select with the configuration software SolSet, which channels should be logged. For the analog
input and the arithmetic channels the average for each logging intervall is logged, for the digital
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input the counter increment is logged, but only the physical impulses are logged in the SolLog.
The calculation with divisor and factor is done after reading out by SolData.
The logging intervall can be set between one minute and one day.
The data storage is organized as a circuit storage. That means, that the eldest data set is
erased if the storage is completed.
In case of power loss it is protocolled within the logging data.
After a power loss and erasing data one data set is stored with actual values, the following are
averages.
For data memory 384 kBytes are available. As the circuit storage only can erase a block of 64
kByte, at least 320 kBytes data memory are available. The memory depth can be calculated as:

Interval: presetted logging intervall in minutes
Ain: no. of logged analog channels
Din: no. of logged digital channels
AR: no. of logged arithmetic channels

Additional for each power loss (Ain*4 + Din*2 + AR*4 + 23) Bytes are needed.

Example: 3 analog and 2 digital channels are logged in an intervall of one hour. So you get a
memory depth of

1.8 Output control function

For controlling photovoltaik (pv) plants the SolLog features a self learning output control
function, which checks daily on the basis of the measured solar irradiation and the measured pv
energy output the operating state. In case of failure a alarm message is displayed at the internal
LC display, a alarm contact is activated and a alarm message is send via sms, fax or email by a
message modem (optional accessories).
Generally pv plants with up to four 5 kW inverters (or smaller) can be controlled. In case of more
then four or bigger then 5 kW inverters the possibility of controlling the pv plant with only one
SolLog has to be checked individually, because with rising number of strings the chance of
detecting a string failure is decreasing. If a pv plant is composed of several plants, they should
have the same orientation (small deviations are acceptable), if the plant should be controlled
with one SolLog.
By default pv plant with an orientation between 135° (south-east) and 225° (south-west) and a
deviation between 0° and 50° can be controlled. A adap tion for other pv plant can be made by
the Ingenieurbüro Mencke & Tegtmeyer.

1.8.1 How the output control function is working?
The output controlling function is using the performence ratio (PR) calculated with the daily
measured irradiation and the measured pv energy production. Every day at 0:00 the output for
the past day is controlled if the SolLog worked the last 24 hours without interruption.

days
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1.8.2 Criteria for output control of pv plants

The evaluation is made by fife criteria:

Alarm 1: If a irradiation limit is exceed, the PR has to reach a minimum value.
This criteria is used to detect rough failures like drop out of bigger parts of the pv
plant, a complete drop out or a drop our of the energy / power measurement.

Alarm 2: The measurement values of the days without failure are used to calculate a floating
PR treshold, which might be under-run depending on the irradiation. Alarm 2 occurs, if
on tree following days with a minimum irradiation the PR treshold is under-run.
This criteria is used to detect small failures like string drop out.

Alarm 3: In the first summer period (july/august) after starting the output control function a
referenz value for the PR is calculated. In the following year also within the summer
period a PR is calculated and compared with the referenz PR of the first year, where
the PR must not under-run the referenz PR more then a defined amount.
This criteria is used to detect creeping effects like degradation of the pv plant or to
detect failures which pass the alarm 2 criteria.

Alarm 4: Is calculated like Alarm 2, but the alarm occurs by over-run a PR treshold or if no
irradiance signal exist (not from november to february).
This criteria is used for plausability check of the irradiance sensors.

Alarm 5: Is calculated like Alarm 3, but alarm 5 occurs, if the pv referenz value is over-run
more then a defined amount.
This criteria is used to detect creeping effects like degradation of the measurement
components.

For checking alarm 3 and alarm 5 the pv plant has to have an orientation between 135° (south-
east) and 225° (southwest) and a deviation between 0° a nd 50°.

1.8.3 Requirements to the measurement system
The only for the output control function necessary measurement values are the global irradiance
in the plane of the pv plant and the ac power or energy output of the pv plant.

Irradiance measurement

For measuring the solar irradiance the silicon solar irradiance sensor Si01TCext is
recommended (s. product informations of Ingenieurbüro Menck & Tegtmeyer). If necessary the
Si01TC-T can be used to get a temperature signal corresponding to pv modul temperature.
Generally a temperature compensated silicon irradiance sensor with a 0..1 V, 0..20 mA or a
4..20 mA signal should be used.
The irradiance sensor has to be mounted at a shaddow free place in the pv modul plane.
For using the output control function the irradiance has to be acquired at analouge channel 1.

PV power or energy measurement

For measuring the pv energy the transducers ELT-Z, EZW and EZD are recommended (s.
product informations of Ingenieurbüro Menck & Tegtmeyer). The measurement failure has to be
less then 1 % and sensors with impuls output should have 1 impuls per (nominal pv
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power)*1h/500, e.g. for a 2500 kWp pv plant a energy counter with at least 1 imp./5 Wh, i.e. 200
imp./kWh is needed.
An other way to acquire the energy is to measure the power and use the integration function of
the arithmetic channels to get the energy.
If several parts of the pv plant are measured, they could be add up to one total energy. By
adding up several power or energy values, these values have to has the same unit. E.g. all
power values in W or kW and all energy values in Wh or kWh.
Finally the arithmetic functions have to be choosen, that at arithmitic channel 4 the total pv
energy is acquired in Wh or kWh, because the output control function always expect at
arithmetic channel 4 the pv energy (s. cap. 3.5.7).

1.8.4 The alarm contact

For signaling a alarm a relais contact is available at the connectors 12 and 24. The behavier of
the contact can be set with the configuration software SolSet (s. cap. 3.5.7.1).
The relais is activated (or deactivated, depends on the setting), if one of the fife alarms occurs
and is deactivated (or activated, depends on the setting), if all alarms are acknowledged.
The maximum load of the relais contact is 10 A at 30 Vdc.

1.8.5 Alarm messages by message modem
For automatically notification in case of a alarm per fax, sms or email a message modem can be
connected to the SolLog (for this function usual modems are not suitable). If a alarm occurs, a
alarm message consisting of plant indication and alarm number is send depending on the
settings (s. cap. XXX) per fax, sms, email or express email.
Every day at 0:00 the SolLog checks the energy production of the pv plant and sends a
message in case of failure. Therefor the SolLog switches the message modem into the
message modem. After 60 minutes the SolLog switches the message modem back to the
modem mode. During the message mode a remote access is not possible. To cut the message
mode short, e.g. after testing the message function, the SolLog has to be switched off and on
again (s. cap. 1.3.5).
After installing the system a test of sending the alarm messages is urgent recommended (see
below).

Connection and configuration of the message modem

At first the message modem has to configured with the configuration software SolSet (s.cap.).
After the message modem can be connected to the RS232 port of the SolLog with a modem
cable (optional accessories) and to the telephone net.
For further informations see the manual of the message modem.

Testing the alarm function

For testing the alarm relais, the alarm notifier and the message modem change with the arrow
keys to the menu alarm state – alarm state alarm 1  (s. cap. 1.9) and press the
arrow left key and arrow right key at the same time. In the display „*qs “ apears.
Now the relais contact is activated (or deactivated) and after max. one minute the message
modem send the message („s“ disapears).
After the alarm status can be reset by pressing the arrow left key and arrow right key at the
same time again („* “ disapears) and the alarm have to be acknowledged by pressing pressing
the arrow up key and arrow down key at the same time („q“ disapears) and the relais contact
switches back to the previous state.
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1.8.6 Failure reasons and measures of the operator

If a alarm occurs a few day after installing the system, the configuration of the SolLog should be
checked. Please check following:

- Are the sensors for irradiance and power or energy connected and configured correct and
do the values seem to be plausible?

- Is the irradiance signal connected to analouge channale 1?
- Is the pv energy calculated at arithmetic channel 4?
- Does the unit of the pv energy, [kWh] or [kW], correspontend to the setting of the nominal pv

power for the output control function, [W] or [kW], in SolSet (s. cap. )?
- Is the irradiance sensor mounted at a shaddow free place in the pv modul plane?
- In case of acquiring impulses for the energie, are these impulses resolved enough (s. cap.

1.8.3)?

If it is made sure that the configuration is correct, the carrier of the pv-plant can check the
following things:
Important:  The carrier should only make visual inspections where it is possible without
removing any covers. Otherwise there is a danger of life by touching voltaged parts.

Caution by entering roofs (take care for safeguards).

Alarm Possible reasons Inspection by carrier
Visual inspection of cabeling.
Are any released connection detected?
Caution: even with low irradiance there could be high
voltages.
Visual inspection of the pv moduls.
Are any damages or huge fouling visible?
Is there any newly shaddow on the pv plant (e.g. by
grown plants, frameworks,...)?
Is the DC swith open?

Drop out of a huge
amount of pv moduls

Are DC fuses burned?
Inverter drop out Visual inspection of the inverter.

Are any released connection detected?
Any failure messages at the inverter?
Are the automatic cutouts open?

Alarm 1

Failure of the energy
counter

Visual inspection of the SolLog and the energy
counter.
Are any released connection detected?

Alarm 2 s. alarm 1 s. alarm 1
False alarm (s. text
below)

check the logging data

Degradation of pv
plant

Visual inspection of the pv moduls.
Are any damages or huge fouling visible?
Did the shaddow situation changed (by plants,
buildings,...)?

Alarm 3

Degradation
maeasurement
components

Contact your installer
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The declination or the
orientation of the pv
plant is out of the
allowed range (s. cap.
1.8)

Contact your installer

Alarm 4 Failure of the
irradiance sensor

Visual inspection of the irradiance sensor.
Are any damages or huge fouling at the sensor
surface visible?
Are any released connection detected?

Alarm 5 Failure of the
irradiance sensor

s. alarm 4

The declination or the
orientation of the pv
plant is out of the
allowed range (s. cap.
1.8)

Contact your installer

If no reason for a failure can be detected by a visual inspection, the logging data stored in the
SolLog should be checked before the installer inspect the pv plant.
Independent of failures the logging data should be read out and being archived.

Repair and service must only be made by specialised staff. Therefor contact your installer.

Should after occuring a alarm 2 or alarm 4 some repairs or services at the pv plant be
necessary, and these repairs or serices are made later then three days after occuring the alarm,
the alarm parameters have to be reset by using the menu function Alarm Reset – Alarm 2+4 (s.
cap. 1.9 section 4).

If alarm 3 or 5 occure at the first calculation of the referenz value for the PR, the referenz value
has to be reset after repair or service at the pv plant(s. cap. 1.9 section 4). Resetting the
referenz value should only be made after the first calculation of the refeenz value. If the SolLog
is installed before the 1. july or during a leap year before the 30. june, the referenz value is
calculated at end of august of the same year. If the SolLog is installed since the 1. july resp. the
30. june during a leap year, it is calculated at end of august in the next year. If alarm 3 or alarm
5 occurs in th efollowing years the referenz value must not be resetted.

Please note, that the output control function could not detect failures of the pv plant always and
under all circumstances. So a simultaneous failure of the pv plant and the irradiance sensor
might be noteless. Also a light failure (i.e. a failure with low energy loss) after initiation after
installation of the pv plant might be noteless.

Alarm 2 could cause under special weather conditions a false alarm. Possible reasons could be
a heavy changing of the shaddow situation in autumn during a period of low irradiance or from
may to july a period of high irradiance (> 5 kWh/m²d) and high temperatures for some days.
This effect is causes by the lower efficiency of pv moduls at higher temperature.

Should alarm failures happen more often then once a year, please contact the Ingenieurbüro
Mencke & Tegtmeyer for adaption of the parameter settings to your pv plant.
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1.9 Internal Display and key appliance

The internal double-line display of the SolLog shows firmware version, actual measurement
values, date / time, alarm state, alarm reset and a prompt for manual data request.

The display content has the following structure:

(1.) Datalogger
V2.28
��

(2.) G =879 P1=1138 P2=1267 T =24,5 E1=00374 E2=00411 E3 =0077 E4=00128 A1=11,2 A2=25 A3=77,1 A4=10
12.03.02 11:43
��

(3.) alarm state ��  alarm state
alarm 1 *qs
alarm 2 *qs

�� alarm 3 *qs
alarm 4 *qs
alarm 5 *qs

��
(4.) alarm reset �� alarm reset

alarm 2+4
�� alarm 3+5

��
(5.) datamemory

send>

Use the four arrow keys (� , � , � , � ) to navigate through the display.

1. Display of the firmware version, test function for external LC displays (s. cap. 1.6)

2. Actual measurement values in the order alanog input 1 to 4, digital input 1 to 4, arithmetic
channels 1 to 4

3. At the menu alarm state  you reach with �  informations of the state of the alarms. The
states are displayed as:

* : Alarm is pending, i.e. the alarm conditions was fulfilled at the last check. If the * is
disappeared and the q still apears, a failure could still exist, but could not be detected
again because of irradiance conditions

q: Alarm has to be quit. The alarm can be quit by pressing �  and �  simultaneously

s: The alarm message has to be send to the message modem

4. At the menu alarm reset  you reach with �  the reset function of alarm 2 und 4 as well as
alarm 3 and 5. Select with the �  and �  keys alarm 2+4  or alarm 3+5  and reset the
alarm parameters by pressing �  and �  simultaneously. This means for alarm 2 and 4, that
the floating PR treshold is reset to the start value. For alarm 3 and 5 the PR referenz value
will be erased.
Caution:  only reset alarm 3 and 5, if it is really necessary, because the PR referenz value is
calculated by a long term monitoring and is very useful for the evaluation of the pv plant.

5. The manual data request can be activated in the menu datamemory send>  by pressing � .
In this case the stored measurement data are send as ASCII data to the RS232 PC port and
can be received with a directly connected PC by using a terminal program like e.g. Hyper
Terminal. As counter values of the digital inputs only the directly counered impulses per
logging interval are send out, without allocation with divisor and factor.
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By pressing any arrow key the data transmission will be aborted.
Setting for the terminal program: 9600 baud, 8 data bits, no parity, 1 stop bit, no protocol.
Prefer the data software SolData, deliverd with the SolLog.

In case of bad display contrast in worst case you can not see anything on the display. So
change to the firmware version display with the arrow up key (� , several times) and then hold
pressed the arrow left or right key (� , � ) until you have an optimal display contrast. This
setting is stored after the next configuration with SolSet before turning off. If already some data
are stored, you can use the configuration of the external LC-dispalys to store the setting of the
display contrast (s. cap. 3.5.4).
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Technical Data

Power Supply: 15V, 110 mA (+ 40 mA with dispaly lighting + 25 mA with
activated relais + sensor supply), 200 mA for 2 sec. during
start up

Dimensions: H 80 mm, W 120 mm, D 61 mm (without rail mounting)

Protection Class: (EN 60529) IP40

Environment: Operation temperature 0..50 °C
Storage temperature –20..70 °C
Rel. humidity max. 90%, not cond.
No impact onto the internal LC displays and the case surface
with UV light

Analog Inputs: No.: four (eight as option)

Range: 0..2 V / 0..20 mA
Error: max. 1% FSR
Impedance: 5100 W, voltage measurement

  100 W, current measurement
sample rate: min. 1 S/sec. (analog input 1 to 4)

0,1 S/sec. (analog input 5 to 8)

Digital Inputs: No.: four (none with 8 analog inputs option)

Impulse length min. 30 ms

Relais contact: Load: 10 A at 30 Vdc

Resolution of AD Converter: 10 bit

Sensor Supply: 5 V, max 100 mA
15 V, max. 110 mA
Max. current drain from 5 V and 15 V sensor supply together:
110 mA

No. of external LC Displays: max. eight at RS232 port

Format RS232 PC Port: 9600 Baud, 8n1

Format RS485 PC Port: 9600 Baud, 8n1
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2. SolData 1.3  – Datatransfer Software for SolLog

2.1 Introduction

SolData 1.3 is the datatransfer software for the SolLog and allows downloading data from the
SolLog, storing the data in ASCII format, resetting the counters and getting the state of the
output control function..

2.2 System Requirements

IBM compatible PC, 5MB free harddisk space, one free RS232 port, Windows 95/98/2000/XP.

2.3 Software Installation

Execute the file setup.exe and follow the instructions.
If the LabVIEW RunTimeEngine V5.1.1 not exists, it will be installed on your system. This is
necessary for executing SolData 1.3 and other LabVIEW-RunTimeApplications.

(Copyright �  2004 National Instruments Corporation. All rights reserved.)

To uninstall SolData 1.3 and the LabVIEW RunTimeEngine go to Preferences – Software –
Remove of your operating system. The file <Soladata-path>\SolData.ini and the directories
SolData 1.3 have to be erased manually.

2.4 Connecting the SolLog

2.4.1 Connecting the SolLog  to a PC

Before turning on the PC connect the SolLog with the data cable to the PC and then turn on the
PC.

2.4.2 Connecting the SolLog  to a Modem

To connect the SolLog to a modem a special data cable is needed (option, s. cap. 1.3.6). The
modem has to be configured with SolData 1.3 before (s. chap. 2.5.5.1).
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2.5 Using SolData 1.3

After program start a dialog box appears to select the COM port the SolLog is connected to.

Fig. 11.  Setting of COM Port

If a SolLog is detected, the green LED turns on. The red LED detects, that the SolLog is not
found at the COM port and the buttons „Read Data“, Erase Data“, „Reset Counters“ and
„Monitoring State“ are disabled. In this case check the connecting to the SolLog, the settings in
„Set COM Port“ and that the modem connection is disabled, if the SolLog is connected directly
to the PC (button „Modem“). For remote access a modem connection has to be established
before (s.chap. 2.5.5.3)

Fig. 12. SolData

If you have more than one SolLog connected via RS485 fieldbus, the fieldbus has to be
scanned the find the adresses of all connected devices. Therefore enable the checkbox „SolLog
at RS485 bus“ and press „scan bus“. Now SolData 1.3 scans the setted ranges of adresses. All
found SolLog are listed in the list box. Otherwise only the SolLog with the adress set in the field
„Bus Adress“ will be adressed.
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Fig. 13. SolData, Access via RS485 bus

2.5.1 Read Data

After pressing the button „Read Data“ a dialog box appears where the path and file name to
store the data file can be set. Now some configuration data and the logged measurement data
are read out.
By pressing a button at the SolLog device the data transmission can be aborded and only the
data up to the actual read out are stored.
Should after reading a message occure „CRC-error by receiving data!“ there might have been
an error during transmitting the data. The according data sets are marked with „errorCRC“.
These data sets should be checked, they might be illagel.

2.5.2 Erasing Data

By pressing the button „Erase Data“ and confirming the following dialog box the logging data of
the SolLog are erased.

2.5.3 Resetting Counters

By pressing „Reset Counters“ the counter values of the SolLog are set to zero.

2.5.4 Getting status of output control function
By pressing „Monitoring function“ the actual status of the outpur control function can be read
from the SolLog. This function accords to the function of SolSet (s. cap.). Different from SolSet
the functions open status and send status are not available under SolSet.
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Fig. 14. Actual status of output control function

2.5.5 Remote Access

With two analog modems a remote access to the SolLog is possible.

2.5.5.1 Configuring and Connecting Host Modem

At first the host modem with RS232 port, which will be connected to the SolLog, has to be
configured.
Therefore the host modem has to be connected to a PC. Now press the button „Modem“ and
„Configure Host Modem...“, set the port the host modem is connected to, choose the number of
rings until assume and then press „configure“. A confirmation of the successfull configuration
follows.
CAUTION:  Access with another software (for example: internet dial up) can change the
configuration. Then the host modem configuration has to be repeated.
Additional commands can be entered in Initialization (including AT).
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Fig. 15. Configuration of host modem

Now the host modem can be connected with a special SolLog modem cable (option) to the
SolLog.

2.5.5.2 Modem Settings
To dial up to a SolLog the following setting by pressing „Modem“ has to be done:

·  Selecting dial process tone or impulse
·  Set the telefone number to dial
·  „wait for dial tone before dialing“ can

be deactivated
·  Selecting the COM port where the

modem is connected to. If you are
using an USB modem you find the
COM port in the modem properties of
your operating system

·  Setting the volume
·  Additional commands can be entered

in Initialization (including AT)
·  Select „Activate Modem Access“ to

change from direct cable connection
to modem connection

Fig. 16. Modem settings

2.5.5.3 Connecting / Disconnecting Modem
After the modem setting a connection can be established by pressing „Connect Modem...“. If the
dial up to the host modem of the SolLog is successfully the green LED shows the connection to
the SolLog. Now the function discribed in chap. 2.5.1 to 2.5.3 are available.
After the session the connections can be aborded by pressing „Disconnect Modem...“.
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3. SolSet 1.2  – Configuration Software for SolLog

3.1 Introduction

SolSet 1.2 is the configuration software for the SolLog and can be used to configure the input
channels, the data logging, the control of external displays and the output control function for pv
plants.

3.2 System Requirements

IBM compatible PC, 5MB free harddisk space, one free RS232 port, Windows 95/98/2000/XP.

3.3 Software Installation

Execute the file setup.exe and follow the instructions.
If the LabVIEW RunTimeEngine V5.1.1 not exists, it will be installed on your system. This is
necessary for executing SolSet 1.2 and other LabVIEW-RunTimeApplications.

(Copyright �  2004 National Instruments Corporation. All rights reserved.)

To uninstall SolSet 1.1 and the LabVIEW RunTimeEngine go to Preferences – Software –
Remove of your operating system. The file <SolaSet-path>\SolSet.ini and the directories
SolSet 1.1 have to be erased manually.

3.4 Connecting the SolLog

See capter 2.4.
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3.5 Handling of SolSet 1.2

After starting SolSet 1.1 a dialog to select a COM port appears.
If a SolLog is found at the selected COM port it is shown by green LED after confirming the
dialog box.
If no SolLog is found (indicated by the red LED) check the connection between SolLog and PC ,
the setted COM port (menu: SolLog – Set COM port...), the bus adress (default: 64) and that the
modem access is deactivated (menu: Edit – Modem Settings...), if the SolLog is connected
directly to the PC.

Fig. 17. SolSet

3.5.1 Configuration of the Channels
For each analog input a name (two characters) a range and a offset can be set. As the analog
inputs are calculated with one decimal place, the range should be high enough that the error by
rounding is very low. E.g. a 5 kW power sensor should be configured as 0..5000 W and not as
0..5 kW. Do not use values smaller then 100 for the range.
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Analog Input Voltage Measurement

Range and offset can be calculated with two points of the calibration curve of the sensor:
Measurement 1 (M1) is equivalent to voltage 1 (V1), measurement 2 (M2) is equivalent to
voltage 2 (V2).

Example 1:

Irradiance sensor with 0..1 V at 0..1000 W/m²

Example 2:

Temperature sensor with 1,235 V at 0 °C and 10 mV/°C  signal, so e.g. 1,735 V at  50 °C

Analog Input Current Measurement

Range and offset can be calculated with two points of the calibration curve of the sensor:
Measurement 1 (M1) is equivalent to current 1 (I1), measurement 2 (M2) is equivalent to
current 2 (I2).

Example 1:

Irradiance sensor 4..20 mA at 0..1200 W/m²

Example 2:

Temperature sensor 4..20 mA at –10..120 °C

20002*
10

10000
=

-
-

=range 0
10

1*00*1000
=

-
-

-=offset

2002*
735,1235,1

500
=

-
-

=range

150020*
204

12000
=

-
-

=range 300
204

20*04*1200
-=

-
-

-=offset

2*
21
21

VV
MM

range
-
-

=
21

2*11*2
VV

VMVM
offset

-
-

-=

5,123
735,1235,1

735,1*0235,1*50
-=

-
-

-=offset

20*
21
21

II
MM

range
-
-

=
21

2*11*2
II

IMIM
offset

-
-

-=

5,16220*
204
12010

=
-
--

=range 5,42
204

20*)10(4*120
-=

-
--

-=offset
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Digital Inputs

For each digital input a divisor and factor can be set. For minimizing errors by rounding the
SolLog stores only the really counted impulses per logging intervall. The counters are calculated
with divisor and factor, if the values are send to internal and external displays, to the arithmetic
channels and after reading out by the Software SolData.
The maximum number of impulses to count per logging intervall is 65535.

Arithmetic Channels

To allocate analog and digital inputs with each other four arithmetic channels are available.
For each channel one of the listed functions can be selected. Also a name, gain and offset can
be set.
The sample rate of the arithmetic channels is one sample per 10 seconds with a delay of one
second between each arithmetic channel.

Example: The first arithmetic channel should multiply a current (analog input 1) and a voltage
(analog input 2) to get a power, so the arithmetic channel has to be configured as:

AR1: range = 1; offset = 0; function = A1*A2

SolLog with eight Analog Inputs

By configuring a SolLog with eight analog channels (determinated by hardware) the analog
inputs 5 to 8 are configured with help of the arithmetic channels 1 to 4. The calculation of range
and offset is the same as for analog inputs 1 to 4 (see above)

Fig. 18. Configuration of Analog Inputs 5 to 8

3.5.2 Setting the Bus Adress
By connecting several SolLog via RS485 field bus each SolLog must have a different adress.
For setting the bus adresses of several SolLog only one SolLog is allowed to be connected with
the pc. By the menu SolLog – Set Bus Adress... the bus adress can be changed. The default
adress is 64.
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3.5.3 Setting the Logging function

By pressing the menu SolLog – Logging Function...  the channels to include within the data
logging can be selected.
The logging interval can be set to values between 1 minute and 1 day.

Fig. 19. Setting of Logging Channels

3.5.4 External LC-Displays

The SolLog can control up to eight external LC displays. By the menu SolLog – External LCD...
for each display adress (0 to 7) the channel to display, the number of digits and the number of
decimal places can be selected.
By pressing the button „Set“ the configuration is written into the SolLog. By the button „OK“ the
settings are taken on by SolSet and are written to the SolLog by the next main configuration
process.

Fig. 20. Control external LC displays

In Fig 5.4 e.g. the LC display with adress 2 displays arithmetic channel 4 with 4 digits and one
decimal place.
See also the SolLog – Documentation chap. External LC Displays.
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3.5.5 Setting the Counters

By pressing the button „Set Counters“ the
counters of the digital inputs can be set. Only
the value not the corresponding number on
impulses has to be set.
Example: if at the time of installation of the
SolLog a PV plant allready has produced 58
kWh, set the counter abs. and the counter p.a.
to 58. By pressing „Set“ the values are sent to
the SolLog.

Fig. 21. Setting Counters

3.5.6 Setting Date and Time

By pressing the button „Date / Time“ the date
and time of the SolLog can be set. By default
the actual PC time is offered. If another time
should be set, disable the control „use PC time“.
As the SolLog does not change between
summertime and wintertime, the wintertime
(summertime - 1h) should be set, because this
is the „right“ time.

Fig. 22. Setting Date / Time

3.5.7 Output Control Function
For evaluating the pv plant the output control function need to measure the solar irradiance and
the power or energy of the pv energy production. For the output control function it is neccessary
to measure the solar irradiance at analog input 1 in W/m² and at arihtmetic function 4 the pv
energy. Therefor an integration of power signal at analog inputs 2 to 4 or impulses at the digital
inputs can be used.

Examples:

pv power at analog input 2 function „Integ (A2) / 1000“ for arithmetic
channel 4, range = 1000

pv power at analog input 3 function „Integ (A3) / 1000“ for arithmetic
channel 4, range = 1000

pv power at analog input 4 function „Integ (A4) / 1000“ for arithmetic
channel 4, range = 1000

pv power at analog input 2
pv power at analog input 3

function „A2+A3“ for arithmetic cannel 2
funktion „Integ (AR2) / 1000“  for
arithmetic cannel 4, range 1000

pv energy at digital input 1 function „D1“ for arithmetic cannel 4,
range = 1 or 1000

pv energy at digital input 1 function „D1“ for arithmetic cannel 4,
range = 1 or 1000

pv energy at digital input 1
pv energy at digital input 2

function „D1+D2“ for arithmetic cannel 4,
range = 1 or 1000

     Table 3.1: Examples for aquiring pv energy at arithmetic channel 4
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For this it is neccessary to aquire the pv energy with sufficient resolution. Therefor by using the
intergration function the range has to be set to 1000, as the integration function integrate a
powwer in [W] to an energy in [Wh] with one decimal place, which is not sufficient for pv plant
up to 10 kWp. Remind this also, if the energy is quired at the digital inputs in [kWh].

Generally :

Nominal pv power [kWp] unit at arithmetic channel 4
0.5...10 W
10...20 W or kW

Fo rpv plant bigger than 20 kWp a monitoring with more than one SolLog could be usefull,
refere to cap. 1.8.
Besite aquring and storing the measurement data a storage of the alarm state and pr target
could be usefull for later analysis. Therefor the arithmatic functions „alarm state“ and „pr target“
are available (s. appendix)

3.5.7.1 Configuration of the Output Control Functio n

To the configuration of the output control function you get by th emenu Output Control –
Configure Output Control...

Fig. 23. Configuration of the Output Control Function
Edit into the control „nominal pv power [W] or [kW]“ the nominal pv power of the pv plant to
monitor. The unit of the power [W] or [kW] depent on the unit the energy is aquired at arithmitic
channel 4.

Unit
arithmetic channel 4

Unit
nominal pv power

Wh W
kWh KW

          Table 3.2: Units energy acquisition and nominal pv power
With the control „Relais on if Alarm occurs“ the behaviour of the alarm relais could be
determined. If this control is activated the relais contact closes, if an alarm occurs. If this control
is deactivated the behaviour is inverted.

With the control „Activate Output Control“ the output control function could be activated.
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By pressing „Set“ the settings are send to the SolLog.
By pressing „OK“ the settings are assumed and will be send to the SolLog or can be stored into
a file with the complete configuration.

3.5.7.2 Configuration of Alarm Message
If necessary a alarm message via fax, sms, email or express-email could be send in case of an
alarm. Therefor a message modem (for express-email two message modem light) are required
beside a analog telephone extension. Message modems are available as optional accessory.
The settings regarding the message modem you reach with the menu Output Control –
Configure Message Modem..., a dialog like the following appears.

Fig. 24. Configuration of the Alarm Message

3.5.8 Sending the Configuration
After all settings the configuration can be send to the SolLog by pressing „Set“.
CAUTION: After succesfull configuration all counters are resetted and all logging data are
erased.
If an error occures during sending the configuration repeat the procedure or turn off the power
supply to set the SolLog into the previous state.

3.5.9 Reading the actual Configuration
To read out the actual configuration press „Get“. All configuration data of the SolLog are read
out.

3.5.10 Saving a Configuration
The actual configuration can be saved into a file with the menu File – save as...

3.5.11 Opening a Configuration

By the menu File – open... a configuration file can be opened for editing or sending to a SolLog.
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3.5.12 Printing a Configuration

With the menu File – print the actual configuration can be print into a table.
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4. Appendix

Appendix 1: Settings for popular sensors

SolLog
Sensor Measurement Range Output signal Range Offset
Si01TCext Irradiance 0..1000 W/m² 0..1 V 2000 0
Si01TC-T Irradiance 0..1000 W/m² 0..1 V 2000 0

Temperature -20..76,5 °C 1,035..2 V 200 -123,5
Si420TC Irradiance 0..1200 W/m² 4..20 mA 1500 -300
Si420TC-T Irradiance 0..1200 W/m² 4..20 mA 1500 -300

Temperature -20..76,5 °C 12,28..20 mA 250 -173,5
Tamb-420 Temperature -50..50 °C 4..20 mA 125 -75
TModul-420 Temperature -10..120 °C 4..20 mA 162,5 -42,5
EZW (5/5) El. Power 0..1150 W 0..20 mA 1150 0
EZW (30/5) El. Power 0..6900 W 0..20 mA 6900 0
PGs-MU El. Power 0..5 kW 0..20 mA 5000 * 0

* Display in Watt to prevent errors by truncation (the SolLog works with one decimal place).
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Appendix 2: Functions of the arithmetic channels

No. Function No. Function No. Function
1 A1 31 D1+D2+D3 61 D4/AR3
2 A2 32 D2+D3+D4 62 Integ(AR1) / 1000
3 A3 33 D1+D2+D3+D4 63 Integ(AR2) / 1000
4 A4 34 D1 p.a. 64 Integ(AR1) / 1000 p.a.
5 A2+A3 35 D2 p.a. 65 Integ(AR2) / 1000 p.a.
6 A3+A4 36 D3 p.a. 66 PR target
7 A2+A4 37 D4 p.a. 67 Alarm status
8 A2+A3+A4 38 D1+D2 68 Irradiance day
9 A2*A3 39 D2+D3 69 Energy day

10 A3*A4 40 D3+D4 70 PR actual
11 A2/A1 41 D1+D2+D3 71 Testvalue 1
12 A3/A1 42 D2+D3+D4 72 Testvalue 2
13 A4/A1 43 D1+D2+D3+D4 73 Testvalue 3
14 AR1/A1 44 D1 p.d. 74 Testvalue 4
15 AR2/A1 45 D2 p.d. 75 Testvalue 5
16 Integ(A1) / 1000 46 D3 p.d. 76 Testvalue 6
17 Integ(A2) / 1000 47 D3 p.d. 77 Testvalue 7
18 Integ(A3) / 1000 48 D1+D2 p.d. 78 Analog 5
19 Integ(A4) / 1000 49 D1+D2+D3 p.d. 79 Analog 6
20 Integ(A1) / 1000 p.a. 50 D1+D2+D3+D4 p.d. 80 Analog 7
21 Integ(A2) / 1000 p.a. 51 Power by D1 81 Analog 8
22 Integ(A3) / 1000 p.a. 52 Power by D2
23 Integ(A4) / 1000 p.a. 53 Power by D3
24 D1 54 Power by D4
25 D2 55 Power by D1+D2
26 D3 56 Power by D1+D2+D3
27 D4 57 Power by D1+D2+D3+D4
28 D1+D2 58 D1/AR3
29 D2+D3 59 D2/AR3
30 D3+D4 60 D3/AR3

A1..4: Analog channel 1..4
D1..4: Digital channel 1..4
AR1..4: Arithmetic channel 1..4
Integ : Integral on base of one hour, so that e.g. the function Integ(A2) / 1000 integrates a

power of 1000 W at Analog channel 2 to 1 kWh at the arithmetic channel.
p.a.: per anno / per year
p.d. : per day

Power by D1..4 : Calculates the power by energy impulses aquired at a digital
channel. The intervall of each calculation is 10 seconds. For a good
accuracy a sufficient number of impulses is necessary. The
resolution can be calculated as

Pmin = (3600 sec/h) / (n 10 sec) = 360 / (n h)
P: power [kW]; n: impulses per kWh [1/kWh]

So you get for a energy counter with n = 500 Imp./kWh a resolution
for the power of Pmin = 360 / 500 kW = 0,72 kW.
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Analog 5 bis 8 : For the configuration of the analog channels 5 to 8 for SolLog
devices with more then 4 analog inputs.


