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1 Introduction

This manual describes the diagnostics tools of the controller and how to use them for troubleshooting the 2-wire
installation of the Crysberg AquaLogic 500 & GO Controller. For issues regarding the irrigation controller please
consult the user manual. When used as an interface for a 3™ party controller this manual can be used along with
the local WEB user interface.

Content related to other topics such as the controller, or the developers API, will be found in other manuals.

As the software is constantly being improved, some functions may change, other functions might have correc-
tions or improved content.

If you receive software updates, be sure to contact your Crysberg representative for the latest guide or manual
updates. And be sure your Interface software version matches the guide or manual version printed on the cover
page.

Note all changes you make regardless of they are made local or via remote are stored on the controller. Make
sure to back up your controller regularly.






2 Overview and guide for troubleshooting

The following describes the sequence of check and test to perform to check the integrity of the 2-wire system
and eventually perform troubleshooting on specific parts. It is important to follow the order to avoid trouble-
shooting blindfolded.

2.1 Sign of issues
Typical sign of issues which should lead you to troubleshoot the system:

High current draw on the 2-wire

Ground voltage warning on the dashboard

Low voltage in the far end of the 2-wire

Decoders failing to operate output

Sensor decoders not reading data

2-Wire occasionally turning off

2-Wire not able to turn on — go to operational mode

NouswDNR

2.2 Sequence of troubleshooting
The recommended sequence of test is:

2-Wire leak test

Current draw check

Decoders with low 2-wire voltage
Decoder with leaks on the solenoid side
Output decoder test

Sensor decoder test

SDI-12 data decoder test

NouswWwDNR

The first 4 check can be carried out in a few minutes from the user interface. Do yourself the favor to check
these before spending time on the decoders. You can easily waste a lot of time working on decoder if the prob-
lem is e.g. a leaking 2-wire.

2.3 Tools

To troubleshoot on a 2-wire a leakage clamp meter is needed. It must be able to measure in a resolution of ImA.




They are available in different price classes and precision. The more expensive often give a more precise meas-
urement of the current in the 2-wire as they are better reading the non-sinus signal the controller send. But this
is not that important if the same clamp meter is used from time to time.

How to use a clamp meter you can watch this Amada video: here

The following table shows the copper wire resistance for various sizes of 2-wire solid cable. The resistance is per
length and sum of both forth and back.

Size in mm? Ohm per km Ohm per 1,000’
1.0 19.50 5.95
1.5 13.30 4.05
2.0 10.00 3.05
2.5 7.98 2.43
3.0 6.67 2.03
3.5 5.71 1.74
4.0 495 1.52
Size in AWG

10 3.28 1.00
12 5.22 1.59
14 8.30 2.53
16 13.19 4.02
18 20.96 6.39



https://www.youtube.com/watch?v=qBcBewbJ938

3 2-Wire leak to ground (only Aqualogic 500)

A leak to the ground from e.g. splices, knicks in the wires, or older decoders or lightning protection decoder can
cause issues communicating with the decoders. It can also make it impossible for the controller to maintain a
corrosion protective voltage on the 2-wire. Further it can affect other diagnostics meaning it is important to
solve as the first.

This section provides help to identify if there is a leak and how to troubleshoot it.

To read the leakage to ground look at the control panel in the 2-wire section. Click at the A/B button:

c % c
Max Communication Protocol Speed Line A ground leak
3 v 25.61 mA
State Line B ground leak
On v 13.18 mA
Line A capacitance
379 nF
Line B capacitance
351 nF
Line A current
396 mA
SAVE CANCEL
Line B current
. ) 391 mA
Line unit
Find all MK3 output decoders with leak on the coil side A
List MK3 line units with lowest voltage, limited to 15. [4

The Line A ground leak and Line B ground leak upper right shows a significant leak to ground on both wires in the
2-wire cable. This must be found and fixed. The leak shall be zero or close to zero as it is depending on the age of
the system. Older wire paths often have small leaks like a few mA between valve boxes.

To troubleshoot leaks the system must be set in leak finding mode. In the control panel:



c s

Max Communication Protocol Speed

3 -
State

Leak Finding -
Short finding freq (Hz)

50 Hz -

SAVE CANCEL

The frequency can be set to 50Hz or 60Hz. Most leakage clamp meters work with both frequencies.

In the leak finding state the two wires toggle in phase. This means all decoders see 0V from the 2-wire all the
time and they will not draw any power if they are in good shape. If they have a leak to ground, they will draw
current with a return path via the controller ground. Likewise for a splice with a leak.

Note: Clamp with the meter around BOTH wires of the 2-wire cable. That gives the sum of the leakage in the
two wires and thus a better signal.

Start at the controller. If it has multiple wire path, then find the wire path(s) with the leak.

For each of the wire path(s) with a leak start a binary search. In a binary search you measure in the middle of the
wire path. If you don’t see a leak at this point it means the leak is somewhere on the first half. If you still see the
leak, it means the leak is somewhere on the last half. For the section where the leak is you again measure in the
middle. Continue until you have found the source of the leak. Fix the leak.

In some cases, you might have multiple leaks, and you might see a leak at the middle, but less than at the con-
troller. In this case it might be more useful to measure along the cable from the controller throughout to the far
end.

When you have found the leak(s) and fixed it(them) then set the 2-wire back into ON and repeat the A/B test.
Check that the leak is zero or close to.



4 2-Wire high current draw

A high current draw on the 2-wire in standby is a sign of damaged decoder(s) or a short/partly short of the 2-
wire somewhere in the field. The high current draw will affect the controller’s ability to perform and run active
decoders. It must be found and fixed before further troubleshooting.

It is important to know the expected standby current draw.

The output decoders have a pretty predictable current draw in standby mode. They all draw around 0.3mA re-
gardless of the size of the decoder. If the legacy MK2 decoders are used they draw 0.5mA for the one output and
1.0mA for multiple output up to 36V line voltage, increasing linear to 0.6mA and 1.2mA for line voltage up to
42V.

The sensor decoders have more variance in the current draw. They do not always have a standby mode as it de-

pends on the configuration applied. They might source the sensor power constantly, in intervals or not at all. The
sensor decoder’s 2-wire current draw is in the interval of 0.1mA to 12mA as worst case with 4-20mA sensor run-
ning with 20mA.

The SDI-12 data decoders also have a variance in current draw as it again depends on the on the configurations.

Note: Always measure the standby current draw when the system is installed and whenever changes are
made to ensure having a benchmark. Measure over a period to account for sensor decoders. Measure with
the clamp meter as described below for each wire path. Make a note of the current draw for future reference.

This section provides help to identify if there is a high current draw and how to troubleshoot it.

&Y 2-Wire 382.0mA - 29.0V A
A
,\i vUpe tio |
7 fm‘”‘»‘%
LY
B 382.0mA 29.0V
3 Current 2-Wire
Voltage

The first indication for the current draw is the dashboard. Make sure no output decoders are running, then look
at the dashboard’s 2-Wire widget.

The display above definitely shows a high current draw, and the lowest 2-wire voltage has also dropped signifi-
cantly. To get a more detailed view look at the control panel in the 2-wire section. Click at the A/B button:



C % C

Max Communication Protoc pee Line A ground leak
3 - 0.00 mA
State Line B ground leak
On v 0.00 mA
Line A capacitance
379 nF
Line B capacitance
385 nF
Line A current
378 mA
SAVE CANCEL
Line B current
376 mA

Line unit

Find all MK3 output decoders with leak on the coil side [

List MK3 line units with lowest voltage, limited to 15 A

Notice on the right side that the Line A and B currents are almost the same. This means the current draw is in
balance. The issue is most likely a partial short or a defect decoder. If the current draw is not in balance, it could
be one rectifier diode in a decoder which shorts.

Note the voltage shown to the left is the output voltage of the controller.

To troubleshoot high current draw, the system must be set in short finding mode. In the control panel:

A

c /8
Max Communication Protocol Speed
3 -
State
Short Finding v
Short finding freq (Hz)
50 Hz ~

SAVE CANCEL

The frequency can be set to 50Hz or 60Hz. Most leakage clamp meters work with both frequencies.

In the short finding state the two wires toggle in opposite phase. This means all decoders see around 42V from
the 2-wire all the time and they will draw standby current if they are in good shape. If they are defective, they
will most likely draw a higher current or nothing at all. A partly short between the two wires will also draw a high
current.

If the system has a dead short on the 2-wire the dashboard could look like:

10



2-Wire 862.0mA - 0.0V A
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It has gone into protection mode. Set it in short finding mode as described above.

Note: Clamp with the meter around ONE wire of the 2-wire cable. If you clamp around both wires the signal
will be zero or equal to the difference in current draw on the two wires in the case, it is not balanced.

Start at the controller. For each of the wire paths measure the current draw with the clamp meter. Check against
expected current draw.

For each of the wire path(s) with a too high current draw start a binary search. In a binary search you measure in
the middle of the wire path. If you don’t see a high current draw at this point it means the problem is some-
where on the first half. If you still see the high current draw, it means the problem is somewhere on the last half.
For the section where the problem is you again measure in the middle. Continue until you have found the source
of the problem. Fix the problem.

In some cases, you might have multiple problems, and you might see a high current draw at the middle, but less
than at the controller. In this case it might be more useful to measure along the cable from the controller
throughout to the far end.

In the case you have an unbalanced current draw and, as mentioned most likely due to a defect rectifier diode,
you can trace this by clamping around both wires and look for the difference.

When you have found the problem(s) and fixed it(them) then set the 2-wire back into ON and repeat the A/B
test. Check that the current draw is as expected.

11



5 Decoders with low 2-wire voltage

The voltage along the 2-wire will by the nature of Ohm’s law drop as each decoder has a current draw. The volt-
age at the controller is 42V and 36V for the AquaLogic 500 and Aqualogic GO respectively. The decoders will
work to as low as 21V.

As a guideline a 2-wire of 3km/10,000” with 500 MK3 output decoders evenly distributed on a 2.5mm?/AWG14
wire will have a voltage drop about 3.6V with decoders in standby mode. With legacy MK2 it is 7.2V. More than
these values could indicate an issue with the 2-wire like a bad connection creating a higher resistance. If you run
the test with e.g. 20 active decoders, the voltage drop to the far end will be 10.8V and 16.8V respectively for
MK3 and MK2.

This section provides help to identify if there is an issue with voltage drop. The test is about finding sudden volt-
age drop(s).

In the control panel under the 2-wire menu use the button to list all MK3 line units with lowest voltage:

c Ve C
Max Communication Protocol Speed
3 & Address Voltage
Siil 677088790 27270 @
State
On -
677088794 27224 @A
671088772 27132 @A
671089576 27166 ]
675089776 27270 4]
676088688 27362 @
SAVE CANCEL
679088837 40244 4]
Line unit
ey 679088838 40287 @A
Find all MK3 output decoders with leak on the coil side A
680088702 40453 | 24|
List MK3 line units with lowest voltage, limited to 15. [

The list shows the first 15 and is sorted from lowest to highest voltage. The list above shows a significant voltage
drop between decoder with address 679088837 and 676088688. For each of these decoders check the re-
sistance from the controller to the decoder. Select the decoders in the 2-wire/Line unit list or click on the link in
list above:

12



47 ohm

Q

Line Resistance

Line Resistance c 1 ohm )
nomes L Temperature C 29.79 c
Temperature c 2987 °C Voltage ¢ 27328 mV
Voltage G 40309 mV Leak c 63 mA

The two decoders just before and after the voltage drop are shown above. We notice the resistance goes from 1
Ohm (very close to the controller) to 47 Ohm (very far from the controller like 3km/10,000’ on a
2.5mm?/AWG14). This corresponds to (40.309 —29.328)V / (47-1) Ohm = 282mA. As we know from the dash-
board, we have a high current draw then this is not unrealistic. But is the distance between these two decoders
really 3km/10,000’ or is there anything between them which makes a big resistance?

The example above is of course extreme, but it illustrates that a significant voltage drop can lead to a check of
the resistance with related distances and a judgement of whether it sounds reasonable or it must be checked.

When the significant drops are identified then the field must be inspected for causes like poor assembly of
splices, knicks in the wire, sharp bending of the wire which could cause an increased resistance. Fix the issue(s).

Repeat the test to check for a more linear drop in voltage.

13



6 Decoders with leaks on the solenoid (Only Aqualogic
500)

A leak to the ground on the solenoid side of an output decoder might cause inability to operate the valve. It can

be caused by leaking splices or leaking solenoid.

This section provides help to identify if there are decoders with leaks on the solenoid side. This only works for

MK3 decoders.

6.1 User interface for decoders with leak on the solenoid side
In the control panel under the 2-wire menu use the button to find all MK3 output decoders with leak on the coil
side:
c Y c

Max Communication Protocol Speed

3 - Address Leak

State 676088688 6.3 @z

On -

Rows per page: 15 w 1-10of 1

SAVE CANCEL

Line unit

Find all MK3 output decoders with leak on the coil side. [

List MK3 line units with lowest voltage, limited to 15. [4

The list shows the first 15. The list above shows a decoder with address 679088837 having a leak of 6.3mA to
ground.

6.2 Troubleshooting decoders with leaks on the solenoid side
Locate the decoder, check the splices and eventually change the coil.

Repeat the test when the leak has been fixed.

14



7 Output decoder test

Once the integrity of the 2-wire is in place through the previous steps it is time to check each output decoder.

This section provides help to check output decoders.

7.1 User interface for output decoder test
Open the Line unit view under the 2-wire section and eventually filter on outputs. Run a “Rediscover all MK3 line
units” (3-dots menu):

c +
Address
v 680088702
v 679088867
v 679088846
v 679088845
v 679088844
v 679088838
v 679088837
v 677088794

Type

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

Protocol

mk3

mk3

mk3

mk3

mk3

mk3

mk3

mk3

HW version

Search field

Outputs

Search value

SW version Inputs
4 0
8 1
8 1
8 1
8 1
8 1
8 1
6 0

Outputs

0

0

State

Ok

Ok

Ok

Ok

Ok

Ok

Ok

Discovered

Discover state

Seen

Not seen

Seen

Seen

Seen

Seen

Seen

Seen

The Rediscover will check that all already known decoders still respond and check if there are any new decoders.

In the list above we see a decoder with discover state “Not seen”. This means it has worked before but not re-
sponding now. Could be defect or disconnected.

A decoder has state “Discovered” which means it is new to the system. First time it is activated it will use the

default setting. If that doesn’t work, then troubleshoot.

15



For each decoder click on the edit pencil to get a list of outputs:

Type

Ad

676088688
10 CONTROL
Index 'f Type Description Attention Value
v 1 output 676088688-1 0 0
Vs 2 output 676088688-2 0 0
/7 3 output 676088688-3 2 1
Vd 4 output 676088688-4 0 0
Vs 5 output 676088688-5 0 0
Ve 6 output ST-12 0 0

For each output click on the edit pencil:

LU
Description
676088688-1
Address Index
676088688 1
Attentiof
0
SAVE CANCEL
CONTROL CONFIGURE
% Override options
I Override switch parameters
PING ON OFF AUTOSWITCH

Value ¢ Press refresh to read

Switch parameters ¢ Press refresh to read

Resistance ¢  Pressrefresh to read ohm

Press refresh to read mH

Inductance C




Run the PING test. The ping test will activate the decoder output very shortly (less than a second) and check vari-
ous kind of parameters like resistance, inductance, plunge movement and hold all depending on the setup of the
output. If all okay, it will show nothing (silent). If any errors occur a dialog will show an error code.

If an already installed decoder doesn’t respond to a Rediscover it must be checked in the field whether it has
been disconnected. If connection is okay, then replace the decoder.

If a ping test shows an error, then check the description in the user manual’s Error codes section in section 12.
Remember that error code 3000, which is the most common, has a detail error code. A typical error code could
be 3000/detail = 128 (bit 7 is set) which means hold test failed. Read more about causes and mitigation in sec-
tion 12 of the user manual.

17



8 Sensor decoder test

Next step is test of the sensor decoders in the system. Sensor decoders are setup via a configuration, normally

automatically read the sensor periodically and send the data back via an interrupt. As stated in the section about
current draw on the 2-wire it is hard to determine what a sensor decoder is supposed to draw as it depends on
the configuration and the sensor attached.

The test you can do on the sensor decoder is to test reading of values, change condition of the sensor, see that

the value changes.

This section provides help to check sensor decoders.

8.1 User interface for sensor decoder test

Open the Line unit view under the 2-wire section and eventually filter on inputs.:

c o+
Address
v 680088702
v 679088867
v 679088846
v 679088845
v 679088844
v 679088838
v 679088837
7 677088794

Select the input decoder and click on the edit pencil:

Type

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

crysberg mk3

Index P

The dialog shows the latest reading of the input sent via an interrupt. The attention shows it has a new value.
The new value is shown in the last column. This is the expression modified raw reading of the sensor. The ex-

Type

input

Protocol

mk3

mk3

mk3

mk3

mk3

mk3

mk3

mk3

Description

P3-F3

pression is a part of the configuration.

HW version

CONTROL

Attention

SW version

Value

33

Search field

Outputs

Search value

Inputs Outputs
0 0
1 0
1 0
1 0
1 0
1 0
1 0
0 2

State

Ok

Ok

Ok

Ok

Ok

Ok

Ok

Discovered

Discover state

Seen

Not seen

Seen

Seen

Seen

Seen

Seen

Seen

18



Click on the edit pencil of the input to dig deeper:

Description

P3-F3

Log value change as info

CANCEL
CONFIGURE
C
Just value
alue (raw)
Value (expr 1)
Value (expr 2)
Minimum value
Maximum value
Logged digital value
Last digital value

Attention

From this dialog you can read the sensor manually. Click on the refresh button above and it will read the sensor
decoder, convert via the expression and show it as Value (expr 1). Note that this value might be different from
what you see in the previous dialog sent by interrupt, e.g. of it is a flow sensor which counts for 5 seconds and
send data is an interrupt. A manual reading might in the middle of the counting period. If the value change on
consecutive reading and this is what you expect, then the sensor decoder is working.

If you have received any error messages regarding the sensor decoder then flip the “Just value” toggle and read
again. You will get all data. Pay attention to the Attention value in the bottom.

The meaning of the attention is described in the user manual in section 7.3.1.6.1 including possible causes.

19



9 SDI-12 data decoder test

Next step is test of the SDI-12 data decoders in the system. SDI-12 data decoders are setup via a configuration,

normally automatically read the sensors periodically and send the data back via an interrupt. As stated in the
section about current draw on the 2-wire it is hard to determine what a SDI-12 data decoder is supposed to

draw as it depends on the configuration and the sensors attached.

The test you can do on the SDI-12 data decoder is to test reading of values, change condition of the sensor, see

that the values change.

This section provides help to check sensor decoders.

Open the Line unit view under the 2-wire section and eventually filter on inputs.:

c o+
Address Type Protocol HW version

74 118 crysberg demo mk3 3

74 10001 crysberg rkd rkd 0

Ve 10002 crysberg mk2 mk2 ]

7 4 82227 crysberg demo mk3 4

Click on the edit pencil for the SDI-12 data decoder:

Index P Type Description Attention
7/ 1 sdi12 Status 1
7/ 2 sdi12 wwcC 1
7/ 3 sdi12 Temperature in 1/10 deg C 1

The dialog shows the latest reading of the inputs sent via an interrupt. The attention shows it has a new value.

SW version

Value

240

Search field

Search value

Inputs

3

0

Outputs

0

1

State

Ok

Unknown

Unknown

Ok

Discover state

Seen

Unknown

Unknown

Not seen

The new value is shown in the last column. This is the expression modified raw reading of the sensor. The ex-

pression is a part of the configuration.

The attention of 1 means new data. If you see other attention value then please refer to the user manual section

7.3.1.6.2 for further information of possible cause.

Click on the edit pencil of the input to dig deeper:

20



Description

Temperature in 1/10 deg C

Log value change as info

CANCEL

c

T
C
3
m

Just value

Value (raw)
Value (expr 1)

Value (expr 2)

Click the refresh button to read a new value. This will be the Value (expr 1) modified. Makes changes which pro-
vokes a different value and read again. If the value change, then the SDI-12 data decoder works.

21



10 Advanced

For further troubleshooting and finetuning of output decoders the log data on the controller can be used. If the
system works fine there is though no need to work through this exercise.

C, @ < Severity v Search value Q

Timestamp Severity Type Data

id: 5, ioAddr: 675089776, ioldx: 2, water_p: 0, expectedFlow_dI_min: 150,
globalExpectedFlow_dI_min: 350, programid: 0

addr: 675089776, idx: 2, holdTime: 0, verify: 1, ping: 0, force: 0, switchParams: ,
Mon, 04 Aug 2025 11:25:49 Info io::on initialLoad: 51, initialLineVoltage: 23846, finalLoad: 51, finalLineVoltage: 23537,
verifySum: 226, errCode: 0, errDetail: 0

Mon, 04 Aug 2025 11:25:49 Info we::station::start

The screen dump above shows a station start with associated decoder io::on command. Of interest is the load as
well as the voltage before and after the command. The initialLoad and the finalLoad are both expressed as the %
of the maximum current the controller can deliver. This should normally only increase a few %-point. Likewise,
the initialLineVoltage to finalLineVoltage shall only drop a few hundred milli volt. If one or both parameters
change significantly it is a sign of a high holding voltage. Try lower the holding voltage or use another solenoid.

Another interesting parameter is the verifySum. This is an integration (sum) of the current draw on the 2-wire
after the activation of the decoder to recharge the capacitor in the decoder. This is for a certain period and
might not cover the entire recharge. That is especially for decoders far away from the controller as the 2-wire
capacitive coupling to ground will stretch the recharge over longer time. A high verify sum like 2000+ is an indi-
cation of either the decoder is close to the controller, or the inrush is higher than necessary. In the latter case a
reduction of the inrush voltage or inrush time could be tried to reduce waste of energy. A low verify sum like be-
low 200 is an indication of the decoder is far away from the controller and/or the inrush is very low. Try increase
the inrush voltage or time. For MK3 decoders the verify sum is just informational whereas with the legacy MK2 it
is used to judge whether a decoder turned on with the criteria that it must be above 100.

id: 5, water_p: 0, emitted_dl: 205, runtime_sec: 82, precipitation_dum:
1230, globalExpectedFlow_dI_min: 200, reason: 0, programlid: 0
addr: 675089776, idx: 2, verify: 1, initialLoad: 51, initialLineVoltage:
23202, finalLoad: 50, finalLineVoltage: 23794, errCode: 0, errDetail: 0

Mon, 04 Aug 2025 11:27:11 Info we::station::stop
Mon, 04 Aug 2025 11:27:11 Info io::off

The screen dump above shows similar information for station off. Be careful comparing with the station on as
other station might have started or stopped in the meantime making the load and voltage differ.

addr: 671089576, idx: 1, holdTime: 0, verify: 1, ping: 0, force: 0, switchParams: ,
Mon, 04 Aug 2025 11:24:24 Info io::on initialLoad: 63, initialLineVoltage: 18110, finalLoad: 63, finalLineVoltage: 18110,
verifySum: 0, errCode: 1003, errDetail: 0

Note in the screen dump above that the decoder command displays an error code 1003 (2-wire load too high)
and in this case the initial and final values are the same as the controller has not tried to activate the decoder.
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11 Installation benchmarks

As a part of the installation, it recommended to make notes of benchmark testing point. If not made during in-
stallation, then do it during first troubleshooting session. It will help you next time.

Installation name

Date of installation

Wire path 1 3 3 4

Wire size

Wire length

Number of decoders

Output

Sensor decoder

SDI-12 data decoder

Expected standby current

Farthest decoder

Address

Voltage

Line Resistance




