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This section describes how to communicate with the SOLYS via Ethernet and how to download the LOG files from the SOLYS in 
case of troubles.

  Communication with the SOLYS is established via its network interface. However, the SOLYS is not protected by 
  an internal firewall and does not use password encryption. Therefore, the network connected must be secured 
  properly, to avoid hacking of the SOLYS.

The following steps are required to use the Ethernet port for communication with the SOLYS.

Check that all unused connectors on the bottom of the SOLYS have their caps installed during normal operation. The Ethernet 
connection has a loose gray cap. Both power connections and the sun sensor have attached caps that should be closed when not 
in use. 

4.1 Ethernet connection
1. Download and install Safari for windows from support.apple.com/downloads/safari
2. Remove the plastic plug from the Ethernet connector

Figure 4.1 Ethernet connector

The Ethernet connector is fitted with a plastic plug (screw cap) to make it waterproof. If this cap is removed a RJ-45 connector can 
be fitted. The cable is ideally of the Cat 5e type and should be shielded. To make the connection waterproof the supplied cable 
gland for the connector should be fitted to seal the connector against water ingress.
 

4. Ethernet communication and configuration

Ethernet connector

Remove plastic plug
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3. Remove the release clip (and rubber cover) of the Ethernet cable

4. Slide cable through cable gland

5. Apply self-fusing tape

Locate tape as shown and mold around
Ethernet Cable (about 2 turns).

Remove plastic liner of
self-fusing tape (supplied).

60 mm

Remove rubber cover

Remove the release clip

Customer supplied Ethernet Cable
with RJ45 connector

Cable Gland (supplied)
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6. Insert the Ethernet cable

Contacts on this side
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7. Mount the upper part of the Ethernet cable gland.   

After the Ethernet connector is properly inserted the upper part of the Ethernet cable gland can be screwed in the housing. Push 
the cable upwards, so the connector remains in place. Please note that only the lower part (nut) of this connector needs to be 
unscrewed when removing the connector / cable again.
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8. Tighten the nut

Check if the tape around the cable is still in place, and tighten the nut to make the connection waterproof.

  Important, communication with the SOLYS is established via its network interface. The Ethernet connection is
  suitable for permanent use, however, the SOLYS is not protected by an internal firewall. Therefore, the network
  connected must be secured properly, to avoid hacking of the SOLYS. 

 

Push cable upwards.
Tighten nut only if tape is in proper position.
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4.2 Computer connection
The SOLYS Ethernet connection to your computer can be done in two ways. Choose one of these methods.
a. Direct connection: connect the SOLYS to the computer with an Ethernet UTP cross-cable. Alternatively a switch may be used to 
connect both, using 2 straight Ethernet UTP cables.
b. LAN connection: connect the SOLYS and the computer to the local LAN using straight UTP cables. A DHCP server must be active 
on the LAN for the SOLYS to be able to obtain an IP address. With the RS-485 connection also a manual setting of the IP address 
is possible. Check in this case if the selected address fits in your local network range.

4.2.1 SOLYSMonitor
The SOLYS comes with a computer software program called SOLYSMonitor. It allows you to check and log the status and control 
the communication parameters. Up to 10 SOLYS sun trackers can be connected and monitored. 

SOLYSMonitor includes the following functions:
- Finding and connecting a SOLYS on your LAN
- Connecting a SOLYS via RS-485
- Showing the SOLYS instrument parameters on screen
- Showing the Sun Tracking parameters on screen
- Logging the Status information in a file on computer
- Changing the Ethernet communication settings via RS-485
- Starting the SOLYS web interface in your browser

 The program can be found on the DVD that comes with the SOLYS and is available on our web site, on the SOLYS sun tracker web 
page under downloads.

4.2.2 Adding a SOLYS

By clicking on the ‘Add SOLYS System’ you get the option to add a SOLYS either Serial (RS-485) or Network (Ethernet) connection. 
Select the right way your SOLYS is connected.

Add SOLYS System Remove SOLYS System
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4.2.3 Adding a SOLYS over RS-485
When the SOLYS tracker is connected via a RS-485 to USB converter to the computer select the assigned COM port for this convert-
er from the pull down menu.

The other communication parameters are set correct and are the default values. By clicking the box ‘Add SOLYS’ this SOLYS will 
be connected and apear in the next window.

Add SOLYS 

Poort

Serial settings

Serial Network

Baudrate

Parity

Databits

Stopbits

COM10

19200

None

8

One

Cancel Add SOLYS
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4.2.4 Adding a SOLYS to network
When connecting a SOLYS via Network the program will search (via mDNS) for all available SOLYS’s on your network. The SOLYS 
has to be connected with an Ethernet cable to a LAN socket. When connecting directly to your PC a so called ‘cross cable’ has to 
be used.

By clicking the pull down menu in the selection box the program starts searching on the network for all available SOLYS’s. You can 
click on one of the found SOLYS names or enter its network name or IP address in the selection box.

Add SOLYS 

Server name

Network Settings

Serial Network

Solys2100197

SolysGD140003

Solys2Proto2

Cancel Add SOLYS
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4.2.5 Tracking status
On the left hand side the connected SOLYS’s are shown. Only one is not greyed out and actively monitored on screen. Also the 
status LED’s are visualised (non blinking) as it appears on the SOLYS backplate (for the meaning of the status LED colors see 
chapter 2.6.5). In total 10 SOLYS’s can be monitored and logged at the same time.

Add SOLYS System

Tracking Status Instrument Status Configuration Browser

Remove SOLYS System

Solar angle azimuth

Solar angle zenith

COM10

Axis angle azimuth

Axis angle zenith

Latitude

Longitude

Air pressure

HostName SOLYSGD140003

Date 2015/01/07

Time 15:38:33

Using last received GPS latitude, longidtude and altitude
System clock stratum synchronized
Sun sensor intensity < 300 W/m2

Suntracking

161.720239

63.070617

161.697159

63.192314

51.996799

4.386190

1013.00SOLYSGD140003
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4.2.6 Instrument status
The ‘Instrument Status’ tab (red when active) will give you the status of the monitored SOLYS.

Add SOLYS System

Tracking Status Instrument Status Configuration Browser

Remove SOLYS System

LED Statuscode

Instrument flags

COM10

Azimuth motor status

Azimuth motor flags

Zenith motor status

Zenith motor flags

Using last received GPS latitude, longidtude and altitude
System clock stratum synchronized
Sun sensor intensity < 300 W/m2

Suntracking

Green-O�

Operating autonomously
Valid GPS position
Valid GPS altitude
System time synchronized
Fan on
Adjustment ok

Following sun

In motion
Ref flag set

Following sun

In motion
Ref flag set

SOLYSGD140003
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4.2.7 Configuration
The ‘Configuration’ tab allows you to change the logging location. Select a location that has sufficient space. The default location 
is: C:\SOLYS\Logging, but can be changed by clicking on the map icon on the right.

Default logging is on, but can be switched off with the check box. In case multiple SOLYS’s are connected a logging file is created 
for each SOLYS. For Ethernet connection the file name shows the SOLYS name plus date (e.g.: LogInfo_Solys-
GD140003.26-02-2015.log). For COM port connection the file name shows the COM port plus date (e.g.: LogIn-
fo_COM10.26-02-2015.log).

For both connections this file contains the following information for every second:
2015-02-26 11:29:42,429  computer logging date and time:
 - .status=1;   Message type:
SolysGD140003;  SOLYS (network) name: 
2015/02/26;  SOLYS, date 
10:32:17;   SOLYS, time 
156.896621;  Solar Azimuth angle
63.285995;  Solar Zenith angle
156.896652;  SOLYS axis azimuth angle
63.285976;  SOLYS axis zenith angle
51.996799;  Lattitude (degrees, North positive)
4.386190;  Longitude (degrees, East positive)
999.40;  Estimated air pressure in millibar, based on altitude
0x012;  Status code
0x0001BA34;  Instrument status
0x210B;  Azimuth motor status
0x210B;  Zenith motor status
0x4F69;  Checksum

See Appendix E.2.3. for detailed explanation of the status codes.

Tracking Status Instrument Status Configuration Browser

Serial SettingLogging

File location

Logging

C:\Solys\Logging

COM10

69



4.2.8 Communication
When a SOLYS is connected via the RS-485 port (via RS-485 to USB connection) an extra tab ‘Communication’ is available to set 
communication parameters. This allows you to:
Set and change ‘Serial Setting’

Network settings are used to set auto or manual IP address method for network communication. When set to manual, the IP 
parameters can be entered.

Finally ‘Commands’ lets you clear and reset the following parameters:
- Clear Account (revert to defaults)
- Clear IP (Set to default Network parameters, auto IP)
- Clear Serial (Set to default serial parameters)
- Clear Track (reset sun tracking, identical to cold reset)
- Clear All (reset all tracking and communication parameters)
- Serial Break (reset the SOLYS to default comm. Parameters, after 5 seconds switch to stored configuration)
- Reset Track (restart sun tracking)
- Warm Reset (restart the SOLYS)
- Cold Reset (set configuration to default and restart)

Tracking Status Instrument Status Configuration Browser

Serial Setting Network Settings Commands

Netwerk Settings

Address method

IP Address

NetMask

Default gateway

manual

192.168.75.90

255.255.255.0

0.0.0.0

Load Apply

COM10

Tracking Status Instrument Status Configuration Browser

Serial Setting Network Settings Commands

Clear Account

Revert user account and operational mode to defaults

Clear Account

COM10

Tracking Status Instrument Status Configuration Browser

Serial Setting Network Settings Commands

Serial Port Settings

Baudrate

Parity

Databits

Stopbits

19200

None

8

One

Load Apply Synchronize

COM10
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4.3 Web interface
The ‘Browser’ tab will allow you to show the SOLYS web page. When the buttom ‘show’ is clicked the SOLYS web page will appear in 
your default browser.

The SOLYS comes up with a window for user name and password. Default settings are, username: user and password: solys

Note that in case of a direct connection, the Windows® computer needs a few minutes to assign itself an Automatic Private IP Address. 
If it does not, verify that Automatic Private IP Address of the TCP/IP properties of the PC’s network connection is enabled.

The status TCP protocol is a subset of the serial communication described in the next chapter
The communication parameters are:
 - TCP port  15001
 - Number of connections  10

When the server has 10 socket connections and receives a new connection request it will accept the new connection and drop the 
oldest connection. The oldest connection is determined on base of the ‘alive’ time. The ‘alive’ time is initially set to the connection 
accept time and is updated when any character is received from the HOST.

In order to keep the connection alive at the application level, the HOST may send a character to the server regularly. However, this 
is not mandatory.

The status TCP interface does not support commands or requests. The description of the messages is identical to the serial protocol. 
The HOST application must be able to handle disconnection or shutdown of the connection by the server.

Tracking Status Instrument Status Configuration Browser

Web browser

Show SolysGD14003 in the default webbrowser Show

COM10
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4.4 External commands
The following list of commands is available when connected to the SOLYS. More information is available in the SOLYS user interface 
(web browser).

- Low level command
This enables to enter any command (two letters) without actually scrolling down the entire list of command (below) to search for the 
correct one. This is normally used for experienced users. Behind every command in this document we will provide the two letter 
command that can be entered in the low level command line.

- Accessory (AC)
This feature will tell you the presence of any accessory instruments (like a sun sensor).

- Adjust (AD)
This will enables to retrieve or set adjustments for the azimuth- and zenith motors.

- Maximum acceleration (AM)
This will enables to retrieve or set maximum operating acceleration for the azimuth- and zenith motors.

- Startup time (BE)
To retrieve the time at which the most recent session (reset) began.

- Checkout time (CH)
With this function you can actually set the SOLYS in sleep mode (and home position) for a desired period.

- Clear (CL)
Instantly stops all motors.

- Cold start (CO)
Resets the entire configuration to default and will reboot the SOLYS.

- Current position (CP)
Retrieves the current positions of all motors.

- Check ref and range (CR)
Sets the check reference and travel range state. 0 is off, 1 is on. Enables waiting in the reference sensors for one minute and moving 
over the complete travel range. Only executed once after (re)starting tracking. This command is only permitted after protection has 
been removed with the PWord command.

- Current time and positions (CT)
Retrieves the current time and positions of all motors.

- Error correction (EC)
To retrieve or set the error correction to be enabled (1) or disabled (0).
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4.5 Interfacing with thrid party applications
Creating script is possible to retrieve data from the SOLYS via the Ethernet port TCP/IP 15000. The SOLYS sun tracking application 
has its communication interface on TCP port 15000. Note that it can only handle one connection at a time on this port. In case of 
a new connection request, the existing socket is disconnected. Note that the web interface of the SOLYS also uses this TCP port 
to control the sun tracking application. Therefore, do not use the web interface and direct communication to the TCP port at the 
same time. Also, do not communicate directly with multiple applications to the TCP port. This may lead to unexpected behavior.

4.5.1 Error codes
If an unrecognized command or a command with missing or incorrect parameters is received, the tracker will respond NO 
followed by one of the following error codes:
• 1 framing error
• 2 reserved for future use
• 3 unrecognized command
• 4 message too long
• 5 unimplemented instruction or non decodable parameters
• 6 motion queue is full, movement command rejected
• 7 travel bounds exceeded
• 8 maximum velocity exceeded
• 9 maximum acceleration exceeded
• A instrument is operating autonomously, command rejected
• B invalid adjustment size
• C invalid total adjustment
• D duration out of range
• E reserved for future use
• F illegal extent specified
• G attempt to change password protected data
• Y hardware failure detected
• Z illegal internal firmware state
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The SOLYS itself does not need any maintenance. The following things can be checked on visiting intervals:

- Periodically check the condition of all cables and connectors
- Check drying cartridges for mounted radiometers
- Check if bubble level(s) still within range
- Check the pyrheliometer / sun sensor alignment

The SOLYS itself does not need any re-calibration. However we suggest having the measuring instruments, used on the SOLYS, 
re-calibrated every two years.

5. Maintenance
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6.1 SOLYS Gear Drive specifications

Pointing accuracy Active tracking

Performance SOLYS Gear Drive Comments

Torque

Payload

Power consumption during Sun cycle

< 0.02 °

> 40 Nm At 2.5 °/s angular velocity

Torque at sun tracking speed > 60 Nm At 0.004 °/s angular velocity 

80 kg

Angular velocity 2.5 °/s

Angular acceleration 3.6 °/s2

Rotation 110 ° zenith
540 ° azimuth

Protection against over rotation/damage Physical limit stops

Balanced

25 W maximum
175 W maximum

DC power
AC Power with heater operating

Power consumption a�er Sun cycle 13 W maximum
163 W maximum

DC power
AC Power with heater operating

Maximum operating temperature +55 °C
+60 °C

At 1000 W/m2 without sun shield
At 1000 W/m2 with sun shield

Minimum operating temperature -50 °C
-50 °C

AC power without cold cover, wind speed ≤ 1.5 m/s
AC power with cold cover, wind speed ≤ 20 m/s

For standard sun tracker
For SOLYS Tripod Floor Stand
For Heavy Duty Tripod Floor Stand

Storage temperature range -50 °C to +60 °C

Weight 26 kg
5 kg
10.5 kg

Includes standard pyrheliometer mountingDimensions (w x d x h) 50 x 34 x 38 cm (excluding Tripod Floor Stand)

Relative to zenith sha�Bubble level accuracy < 0.1 °

Environmental protection Suitable for all-weather outdoor use

Compliance to international standards

CE compliance

Materials

IP 65

Yes

RoHS compliance Yes

Suitable for coastal use and areas with pollution

Transmission No adjustment or maintenance needed (for 10 years)

Features

Power connections

Gear drives

Socket for AC power, DC power Plugs for AC and DC supplied

Ethernet interface RJ-45 DHCP client / Zeroconf     
Manual network configuration
ICMP type 8 and 17
mDNS, UDP port 5353
Web interface, TCP port 80
NTP service , UDP port 123
Track commands, TCP port 15000
Status info, TCP port 15001

RS-485 interface 4 wire isolated, EMI protected
Binder 8 pin connector

The interface supports: status info, recovery info and interface configuration

GPS for location and time/date Standard Antenna on top of housing

Pyrheliometer mounting One side plate and mounting kit as standard For all Kipp & Zonen pyrheliometers

Mounting base

LED Indicators

Optional Tripod Floor Stand

 Power, internal temperature and status

Includes adjustable feet for leveling

Multi-color to indicate various modes

Sun sensor kit For active sun tracking Plug in unit with alignment adjustment

Supply voltage Auto switching, AC when both connected
For world-wide use

Operating Conditions and Dimensions
18 to 30 VDC (nominal 24 VDC)
100 to 240 VAC, 50/60 Hz

6. Specifications

Installation GPS acquires location and time / date

Customer operation Comments

Functional self test

Plug-and-play, no computer required

Standard Multi-color LED status indicator
Cable length test at power on

Test / diagnostic facility Standard Via Ethernet port

Sun tracking mode Standard Michalsky algorithm (1988)

Firmware update possible Flash memory

Maintenance No scheduled maintenance required Annual inspection recommended

Via Ethernet port

Automatic restart a�er power
interruption

Yes

Computer system requirements Ethernet connection, web browser, mDNS Not needed for installation, provides status status and communication parameters
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Environmental protection Suitable for all-weather outdoor use

Compliance to international standards

CE compliance

Materials

IP 65

Yes

RoHS compliance Yes

Suitable for coastal use and areas with pollution

Transmission Pre-tensioned, no adjustment needed

Features

Power connections

Inverted tooth belts

Plug and socket for AC power, DC power Male and Female connectors provided

Communication Ethernet

RS-485 interface

Standard waterproof RJ45 connector

4 wire isolated, EMI protected Binder 8 pin connector
The interface supports: status info, recovery info and interface configuration

GPS for location and time/date Standard Antenna on top of housing

Pyrheliometer mounting One side plate and mounting kit as standard For all Kipp & Zonen pyrheliometers

Mounting base

LED Indicators

Optional Tripod Floor Stand

 Power, internal temperature and status

Includes adjustable feet for leveling

Multi-color to indicate various modes

Installation GPS acquires location and time / date

Customer operation

Functional self test

Sun tracking mode

Plug-and-play, no PC

Standard Multi-color LED status indicator

Test / diagnostic facility Standard Via Ethernet port

Standard Michalsky algorithm (1988)

Firmware update possible Flash memory Via Ethernet port

Maintenance No scheduled maintenance required Annual inspection recommended

Auto restart a�er power interruption Yes

Sun sensor kit Plug in unit with alignment adjustment; 3.12° field of view

Options

Second side mounting plate

Top mounting plate

For active sun tracking

For fitting to zenith axis sha� on opposite side
to standard Pyrheliometer mounting

Does not include instrument mounting brackets

3 positions for Kipp & Zonen radiometers
(with or without CVF4 ventilation units) or Eppley
PSP / PIR (with or without VEN ventilation units)

No adaptors required

Shading ball assembly Includes top mounting plate and second side
mounting plate & 2 shading balls on adjustable rods

Shading ball height adjustable to suit radiometers above

Radiometer mounting kits For all Kipp & Zonen pyrheliometers

For Kipp & Zonen adjustable tilt CMP/SMP mounting kit

For PMOD-WRC PMO 6 absolute cavity pyrheliometer 

For Middleton SP02 or SP01-L sun photometer

For Eppley HF or AHF absolute cavity pyrheliometer

For PGS 100 sun photometer

For Kipp & Zonen CMP/SMP series to the side plate

For 1 Eppley NIP pyrheliometer, either as a second
pyrheliometer or directly to a side plate

All require a side mounting plate
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6.3 Height specifications SOLYS including instruments
The next illustration displays the actual height of the instruments.
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6.4 RS-485 connection
The SOLYS is equipped with a 4 wire RS-485 connection with galvanic isolation to the internal electronics and power supply. All 
RS-485 wires have an over-voltage protection of 150 V to ground (chassis, VDC ground and VAC protective ground). The RS-485 is 
ESD and surge protected (IEC 61000-4-2 / 4-5). The serial protocol, commands and messages are described in appendix A to E.

Both the RS-485 and the sun sensor have a 8 pin connector. Identification of the port is on the labels next to the connectors. 
Exchanging the connectors will not work, but will also not cause any permanent damage.

8
wirePin Layout (Sun Tracker) function

RS-485 connection

7
6
5
4
3
2
1

black
white
brown
grey
yellow
green
blue
red
shield

RS-485 / TXD-
RS-485 / TXD+
RS-485 / ground
RS-485 / RXD-
RS-485 / RXD+
not connected
not connected
not connected
housing
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The software used in the SOLYS contains open source components that are listed in the table below. This software is available 
from the SOLYS product pages on our website or www.kippzonen.com/Download/847/SOLYS-Labview .

The software and versions listed below were used during the production of this manual. Look on the website for the last revision 
of this list.

7.1 Algorithm
The algorithm the SOLYS is using to calculate the sun position is a free to use algorithm developed by J.J. Michalsky. (Working for 
N.O.A.A.). One of the inputs for this algorithm is time! Six out of ten years the time needs to be corrected due to the earth slowing 
down. This is what we call the ‘leap second’.

The SOLYS has a built in GPS receiver that constantly synchronizes the internal clock with the satellite clock (compensating for 
drift in the RTC (real time clock) as for the equation of time, the correction is also applied into this algorithm.

7. So�ware overview

Apache httpd-2.2.8 Apache License 2.0

Avahi avahi-0.6.17 LGPL 2.1

BusyBox busybox-1.1.3 GPL 2

Expat XML parser expat-2.0.0 EXPAT License

GNU C Library glibc-2.3.3 LGPL 2.1 / Licenses for non-FSF code in GLIBC

GNU Project Debugger gdb-6.5 GPL 2

GPS Daemon gpsd-4093 (pre 2.34 + patches) GPSD License

Grand Unified Bootloader grub-0.97-33 GPL 2

Ifplugd ifplugd-0.28 GPL 2

Libdaemon libdaemon-0.10 LGPL 2.1

Linux Kernel linux-2.4.31 GPL 2

LinuxThreads Library glibc-linuxthreads-2.3.3 LGPL 2

Ncurses Library ncurses-5.5 NCURSES License

Network Time Protocol Daemon ntp-4.2.2p3-RC NTP License

OpenSSL (for configuration data integrity only) openssl-0.9.8c OpenSSL License / SSLeay License

PHP php-5.2.5 PHP 3.01 License

RT-Linux rtlinux-3.1 OPEN RTLINUX PATENT LICENSE / GPL 2

SOLYS Suntracking Tools V1R1 Kipp & Zonen SOLYS License

uClibc uClibc-0.9.28.3 LGPL 2

Vortex86 watchdog driver vx86wdt GPL 2

Watchdog Daemon watchdog-5.4 GPL 1

So�ware Version License
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Kipp & Zonen is always looking for implementing improvements by changing the hardware or firmware.  

It’s advised to check our website on a regular base for the latest version of the firmware. It can easily be upgraded using the 
network connection available on the SOLYS.

We strongly advise to perform these updates even when your SOLYS seems to operate correct. It can prevent any unwanted 
situations in the future.

To download the latest firmware update, please check the SOLYS webpage under downloads.

8.1 Firmware upgrade
Step 1/4: Connecting computer
Chapter 4.3 has the appropriate information that explains how to connect a computer/laptop to the SOLYS.

Step 2/4: Download and save the firmware update
Please download the latest firmware from the Kipp & Zonen website.
Save this file (.tar.gz) to any location on your computer.

Step 3/4: Login
Please start the web interface and login to the SOLYS.
See chapter 4.4 for details.

8. Firmware
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Step 4/4: Update firmware
To perform the firmware update select Administration then select Software Update.

Press the ‘Browse’ button, browse to the software update package file (.tar.gz) and select it.
Press the ‘Upload’ button and wait till the upload is completed. The upload is completed when the message ‘Reboot tracker to 
apply update’ appears.
Select ‘Reboot’.

  Do not power off the SOLYS, it may render it unusable. The SOLYS will install the software update package and
  resume normal operation in a few minutes.

To check if the correct firmware is present, select ‘Administration’ and click on ‘version info’. 

90



The SOLYS is designed for long periods of operation with no operator maintenance. However, if a problem occurs that cannot be 
corrected by using the standard operating information supplied in the preceding sections of this manual, use the information in 
this chapter to identify and solve the problem.

If the problem cannot be corrected after reviewing the information in the following section, contact Kipp & Zonen. When contacting 
Kipp & Zonen with technical assistance questions, ensure you have the following information available to aid the technician in 
solving your problem:

• The serial number of the SOLYS. This information is listed on the serial number label, located on the bottom of the unit
• Mounted options
• Problem description
• Log files (see chapter 4.3)

If you cannot solve the problem by the tips on the next pages, email the problem description to support@kippzonen.com , call us 
at +31 15 2755 210, or contact the nearest Kipp & Zonen distributor, as listed on our website www.kippzonen.com .

9.1 Problem check-list
Check the items in the following list. If these do not help, see the following section on troubleshooting.

Check that:
- Power is supplied to the unit. Power / Temperature LED should be on and green.
In case the power LED is red and running on AC power, it can take up to 30 minutes before the SOLYS interior is above -20 °C
- In case power LED is red and running on DC power, the SOLYS will only start when environmental temperature gets above -20 °C
- GPS reception is possible; the GPS antenna should not be obstructed by instruments or near by objects (status LED should be green)

9. Trouble shooting
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9.2 FAQ
Q: The SOLYS does not follow the sun properly, what can be wrong?
A: - Sun sensor connected but not adjusted?
 - Check bubble level if the bubble is still in the ring.
 - Is alignment target (from pyrheliometer or mounting clamps) correctly pointing at the sun?

Q:  I have a problem with the aligning the SOLYS
A:  Proper placement of the SOLYS is important when installing it, as it requires a specific amount of free space to operate. 

Make sure the tripod is placed on a solid base. Keep in mind that final alignment is only possible when the sun is shining. The 
following 8 steps are required to align the SOLYS. In the previous paragraphs additional information is available for each step.

1.  Position the tripod with the K&Z logo pointing East.
2.  Put the SOLYS on the tripod with the E-marking on the bottom flange pointing East.
3.  Put the M8 bolts in by hand but do not tighten them yet.
4.  Level the SOLYS by adjusting the tripod feet and checking the bubble level.
5.  Connect power to the SOLYS and let it move to its home position.
6.  Wait until the green status light is on to indicate the correct GPS position is received.
 The SOLYS will now rotate to the sun position.
7.  Rotate the SOLYS on its tripod (adjust azimuth) until the alignment target from the pyrheliometer (or pyrheliometer bracket) 
 points exactly at the sun.
8.  Fasten the 3 x M8 bolts on the tripod
9. The side mounting plate is adjusted in the factory and need no adjustment.
10. If the side mounting plates have been loosened or removed adjust the zenith position as well when the alignment target points 
 at the sun and fasten the screws in the side mounting plates.

Q:  Can the SOLYS Gear Drive be moved by hand?
A:  Moving the SOLYS Gear Drive by hand, powered or un-powered is not possible. The gear drive inside does not allow this. When
 the SOLYS has to be moved, azimuth or zenith, this can only be done when power is on. During initialisation (after power on) it
 will make a full turn both in azimuth (East - West) and in Zenith (up - down) direction for testing the correct cable lengths. If you
 need the SOLYS to stop at a particular position, just disconnect power on the desired spot.

Q:  How to guide the cables and what is the advised cable length.
A:  At initial start-up, the SOLYS will make a 540 degree rotation lap. This is checking if the cable length is sufficient.
 Section 3.24 has a drawing which indicates how to guide the cable. 
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