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1 Introduction
This manual describes the functionality of the controller and the web-based user interface to the Crysberg
Aqualogic 500 & GO Controller, along with a basic set up guide.

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 Connecting to the controller

The connection to the controller can be established locally and/or via remote server. Regardless of the type of
connection the user interface is the same except for the user management, see 8.8.

2.1 Connecting the Aqualogic 500 controller

Cr\/Sberg Aqualogic 500

To use the Aqualogic 500 controller locally or via remote the LAN connector (RJ45) is used. The ethernet is by
default configured to DHCP. For changing see 8.4.

211 Local connection
Connect the Aqualogic 500 either directly to your PC or a local network. In the Browser’s URL type:

http://<host-name>.local

The default host-name is: crysberg-controller. Type: http://crysberg-controller.local

The connection is not secure.

2.1.2 Remote connection
Connecting to the Aqualogic 500 controller remote requires the controller is on a network which allows it to
connect to the remote server. The firewall must accept the controller using outbound port 443 and 8883.

In the Browser’s URL type:

https://crysberg.irrigation.online

Login with the credentials you have been provided. Select the controller and click online. The browser will open
a new tab with the controller’s user interface.


http://crysberg-controller.local/
https://crysberg.irrigation.online/

2.2 Connecting the Aqualogic GO controller

Aqualogic GO

To use the Aqualogic GO controller locally or via remote the WIFI must be used.

221 Setup the WIFI

The Aqualogic GO controller has a WIFI access point enabled. Scan the QR code behind the outer lid with a
smart phone and activate the link your phone suggest. This brings you to the user interface where you select the
WIFI setup in the System section. For further details see 8.5. If your smart phone doesn’t invoke the browser but
only connects to the controller’s access point, then type http://10.10.10.1 in your browser to access the web in
the controller.

Once connected to your local network you can use local and/or remote connection. If you don’t have local WIFI
or don’t want to connect the controller to your network, you can still control it with your smart phone using the
procedure above.

2.2.2 Local connection
In the Browser’s URL type:

http://<host-name>.local

The default host-name is: crysberg-controller. Type: http://crysberg-controller.local

The connection is not secure.

2.2.3 Remote connection
Connecting to the Aqualogic GO controller remote requires the controller is on a network which allows it to con-
nect to the remote server. The firewall must accept the controller using outbound port 443 and 8883.

In the Browser’s URL type:

https://crysberg.irrigation.online

Login with the credentials you have been provided. Select the controller and click online. The browser will open
a new tab with the controller’s user interface.
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http://crysberg-controller.local/
https://crysberg.irrigation.online/

3 Web interface overview

This section provides a general introduction to using the web interface, and performing the basic operations
such as adding, editing, deleting, sorting, and searching.

3.1 Screen layout

To allow use on both desktop screens and mobile phones the web interface layout is responsive. Depending on
screen resolution and orientation, up to three panels may be displayed simultaneously as you drill down through
information. On smaller screens where only one or two can be displayed, only the most recently opened panel is
visible.

Dashboard !
Search field Y
C )+ ) 3 (BN

Search value Q
Programs
1d Description 10 State MAD runtime

Station groups .

Vd H 1 Grow Light Garden Wall - Grow Light Started v
Plants Garden Wall - Valve for

I 2 Flowerbed (t Idl 1m 23s

« werhed, (top) Flowerbed g L ¥
Soils

7 H 3 Chilipeber (middle) Garden Wall - Valve for Chilipeber Idling om 54s Q v
ET reference Garden Wall - Valve for Wind

Va H 5 Window Plants arpenYal-vavedorwindow Idling om 59s ( A

. Plants ¢

Hydraulics

Type Hiad Priority 0 It undiie 3/2/2023, Last 10 3/2/2023,
Simulation 3:00:00 PM change 3:31:51 PM

Active true Pipe Water wall

e Main Soil Error code 0

o . .
3.2 Main Menu Navigation

If space allows, a main menu is visible on the left side of the screen. If not, you can access the menu by pressing
the ‘burger’ button E located in the upper left-hand corner.

Pressing an entry displaying a down arrow takes you to a sub-menu:

You can always go to the menu for navigation. If you have gone through several layers of selections, you may
appreciate the ‘back’ button K which allows you to trace back through the screens that led you to where you
are instead of starting over.

3.3 List/Form controls

Along the top of each List or Form displayed to the right of the Main Menu (see below for more info on each),
you may see a series of buttons that allow you to control some basic interface functionality or modify content on
that page.

3.3.1 Refreshing content C
To be in better control of data traffic, screen content is not automatically updated. To retrieve fresh data, press
the Refresh button found in the upper left-hand corner of most pages.

The exception is the Dashboard, which updates automatically every 20 seconds or less depending on actual op-
erations.

3.3.2 Add content +
To add new data, press on the Add button. In nearly all cases, a blank form related to the list will appear where

you can add new data.
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Fill in the required fields and press the ‘save’ button at the bottom. You will be returned to the last list view and
the new entry should appear in that list.

3.33 Edit content 7

To edit content, look for the Pencil button at the beginning of the row, entry, or record that you wish to edit and
click it once. A form, like the one you see when adding content, will appear with the data for that record filled
into each of the fields displayed in the list.

When done, press the ‘save’ button at the bottom of the form. You will be returned to the last list view and
should see that data for that entry has been updated.

Some forms may only let you edit data in a sub-section of that form. A ‘pencil’ icon will be next to that sub-sec-
tion instead of at the top of the form.

334 Actions

Actions allow you to perform immediate things to the system, such as running a station for only 25 seconds, or
verifying flow. Clicking on the Action button displays a small form where you can choose which station and what
action, from drop-down lists.

Click ‘save’ to execute the action.

3.3.5 Changeview = & il
Most of the sections in the Web Interface contain only one ‘view’, or list, of data related to their section. But

there are a few sections, such as Stations, that have multiple views. Press the ‘table button’ & to cycle
through all the available views.

3.3.6 Reset Errors )
When available, you can reset errors that you have acknowledged or fixed in another section by pressing the re-
set button. Errors and/or warnings displayed should disappear within about 20 seconds.

3.3.7 Acknowledge <«
When available, you can acknowledge the content.

3.3.8 Clean content «
When available, you can clean e.g. logs.

3.3.9 Delete content &
To delete content, first edit it. In the upper right-hand corner of the resulting form you should see a ‘trashcan’
icon for deleting the entry. Confirm to proceed with the deletion.

Attempting to delete an object which is referred to by other objects or deleting an object that refers to other
objects can result in an error stating the object is in use. To resolve this, delete or modify dependent objects
first, then try again.

Lists provide a quick overview of structured data that can be sorted, searched, or modified.

34.1 Sorting
Pressing a column header sorts the lines on said column. Press again to sort in reverse order. Press a third time
to cancel sorting. The sorting direction is shown with an arrow next to the column heading.

You may apply sorting on as many columns as you need.
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3.4.2 Searching
You may search for values by selecting a field from the drop-down in the screen upper right-hand corner, and
then typing a value.

If you do not choose a search field, a free-text search is performed. Due to the internal data encoding, results
are not certain.

343 Viewing related content
Some lists may contain extra buttons in each row that allow you to view related content such as listing programs
or stations related to a station group.

To return to your previous content, use the back button at the top of the interface.

3.4.4 Adding sub elements to a list
When viewing sub-elements of a list via the down-arrow (chevron) v  often displayed at either end of a list
row, entry, or record, you may also finda + plusicon that will allow you to add sub items to the list.

Adding or changing data via the web interface is done through a form. Forms share a similar layout: zero or more
icons to perform various operations like refresh, edit, or delete will appear at the top of the form followed by an
id that is auto generated by the interface. Below that, form fields are displayed where data is added or edited. At
the bottom is a ‘create’ or ‘save’ button followed by a ‘cancel’ button.

Some forms that are to be edited may require that they are unlocked first. This is done by pressing the pencil
button at the top of the form. When unlocked, the pencil icon has a slash across it, and the color of the form text
becomes darker and accessible.

When a field is required its header or description text will turn red and the word ‘Required’ will appear below it.
You will not be able to create or save the entry until all required fields are filled in.

Flowers group

Priority

0

CANCEL
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4 Dashboard

The Dashboard shows the last known status or state information for the irrigation controller. It is broken into ten
main sections, ‘Status’, ‘Irrigation controller’, ‘Programs’, ‘Stations’, ‘Flow’, ‘Two-wire’, ‘Log’, ‘Water’, ‘Rain’, and
‘Simulation’. Each provides a quick look at the general health of the controller and the state of its resources.

The dashboard is automatically updated every 20 seconds or faster. If you wish to trigger a manual update, click
on the Refresh button in the Status section.

‘ Fri, 13 Dec 2024 10:21:11 c ||I Simulation A
BB Days @

G Irrigation controller Auto v

(:k) Programs 0/27 v

i“5 Stations 0/31 v

", Flow 0/6100.1 v

%% 2-wire 315.0mA-31.5V v

£ Log

17 water 111336.60 |

® Rain 47.10 mm

4.1 Status / Interface Clock

The top-most section provides a color-coded warning notification icon and a simple date-time stamp. The color
key for the warnings is: red = one or more widgets in red, yellow = one or more widgets in yellow but none in
red, green = all widgets in green.

If the validity of the subscription is due in less than one month then the expiration date will be shown in yellow
beneath the date and time. The expiration date will turn red if it has expired.

4.2 Irrigation controller

The Irrigation Controller Dashboard section shows the state of the controller, including if the controller is in ‘Test
mode’ where no Line Units will activate (note that this is different than Simulation). The ‘Test mode’ is set in the
Irrigation controller’s control panel.

Pressing the down-arrow chevron on the right of the ‘Mode’ will expand the section to display a drop-down
where you can set the controller mode.

Below the dropdown is a Water Budget slider. By default, it is set to 100%, meaning all programs run at a 1:1
with their settings for irrigation.
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By moving the slider, you can globally adjust the amount of irrigation performed. The global Water Budget only
affects Programs that have correction set to ‘Water Budget’ and only affects steps defined in time or amount.
The global water budget adjusts on top of the program’s individual water budget; i.e. a global water budget of
120% and a program with individual water budget of 70% results in the program runs with 84% budget. Pro-
grams with None or ‘Weather’ in correction and steps in MAD (Management Allowed Depletion) are not af-
fected.

4.3 Programs
Collapsed, the header shows the number of programs currently running out of the total.

(:9 Programs 1126 A
IDJV Description
> 26 Pump start/stop test Wed, 04 Dec 14:45
>k 25 MAD testing Wed, 04 Dec 00:00
> kL 24 Moisture testing Wed, 04 Dec 11:45
> 23 Test run every X days Inactive

Expanding the section shows the list of the programs on that controller, each with a start/stop button so that
you can start/stop programs manually.

Next to the start/stop button a graph icon is shown if the program is controlled by MAD or moisture.

The right-most column displays either that a program is currently running or a date-time stamp when the pro-
gram is next expected to start.

43.1 Graph of MAD or Moisture

By clicking the graph icon, a popup dialog shows the soil moisture content calculated by MAD or measured by a
moisture sensor respectively for the two types of control. The graph shows either the last 24 hours, last 30 days,
or last 12 month depending on the selection in the upper left corner.

-'..""IIIIII--!-'-
4.4 Stations

Collapsed, the header shows the number of stations that are currently running against the total number of sta-
tions available, expressed as a fraction (ex. 2/4 means 2 stations out of 4 are active).

AN dys

Expanding the section displays a four-tabbed list where you can control various aspects of Stations:
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Stations 2/31 A

u : ID Description State
= : 20 Smart Integration Station Started
u : 1 Trees in front Started

44.1 Running
Under RUNNING is a list of running and active stations with a stop button available so that you can stop stations
manually from the Dashboard. The stop button at the top of the left-most column will stop *all* stations.

The Action button allows you to perform an action on a station. Clicking on the Action button at the top of the
column will allow you to choose actions for all stations or a group of stations, see 5.4.2.

4.4.2 Error
The ERROR tab shows those stations which are experiencing an error. The error code is displayed in the last col-
umn. Error codes are explained in the Appendix.

You can clear, or reset, the error state for a station by clicking the reset button in the left column. Clicking on the
reset at the top of the column will reset *all* stations that have errors.

The Action button allows you to perform an action on a station. Clicking on the Action button at the top of the
column will allow you to choose actions for all stations or a group of stations, see 5.4.2.

4.4.3 All
This ALL tab shows all stations that are available and their current state.

In the left-most column, there are two buttons.

The Play/Stop button >  allows you to start and stop stations manually from the dashboard. This is useful
when testing stations out in the field, or perhaps weather conditions require additional watering but not enough
to warrant changing a program schedule or MAD parameter. The start button (play) will start the station for 30
minutes. Clicking on the Stop button at the top of the column will Stop *all* stations.

The Action button allows you to perform an action on a station. Clicking on the Action button ¢ atthetop
of the column will allow you to choose actions for all stations or a group of stations, see 5.4.2.
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4.4.4 Search

This last tab is a search function where it is possible search stations with specific attributes.

i"5 Stations 1131 A
RUNNING ERROR ALL

Search field

Pipe -

Main 3 v
ID Description State

> 22 Pump test 1 Idling

> 23 Pump test 2 Idling

4.5 Flow

In its collapsed state, the Flow section displays current flow and maximum possible flow for the overall hydrau-

lics/pipe system (system capacity). When expanded, you are shown the expected and measured flow rates along

with the state of each of the flow rule(s).

'1‘ Flow

Pipe

luks Main 1

ks Main 1, sub 1, sub sub
Main 1, sub 3

luks Main 2
Main 3

Clicking on the reset at the top of the first column will reset *all* flow rules and flow valves that have errors.

Clicking the graph icon on a flow rule will show the water usage for the specific flow rule.

Expected

181.9

2 0

0

0

6.0

187.9/6100.1

State

No flow

OK

OK

OK

OK

The down-arrow (chevron) will expand the flow rule and show individual flows and status from feeding lines to

the flow rule. Status is described here: 5.9.2.3
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[0 Pipe Expected Measured State

ks Main 1 181.9 213.80 No flow A
Flow sensor
10 Measured flow (I/m)
ks F-P1 22.60
A F-P2 191.20
Flow valve
10 State Error
P1 Open None
P2 Open None

Clicking the graph icon on a flow sensor will show the water usage for the specific flow sensor.

4.5.1 Water usage by flow rule or flow sensor

By clicking the graph icon, a popup dialog shows the water usage for the flow rule and flow sensor respectively.
The graph shows either the last 24 hours, last 30 days, or last 12 month depending on the selection in the upper
left corner.

My M 1 3014985401

4.6 Two-wire
Collapsed, the Two-wire section shows the last known Two-wire current in milliamperes and its lowest DC line
voltage.

When expanded, the section is divided into two parts. The upper section shows the Two-wire system state (‘op-
erational’, ‘on’, ‘charging’, etc.) as well as providing a fault code. Faults are recorded in the Log.

Clicking on the system state reveals a dialog for changing the state of the Two-wire for e.g. short finding. See
7.5.1.2.

The lower section displays two virtual gauges showing the last known Two-wire current in milliamperes and its
DC line voltage. These are colored visual and numerical representations of the data. The radial gauges will
change color when values are above or below important thresholds as:

Green: Voltage above 22V. Current below 600mA

Yellow: Voltage between 20V and 22V. Current between 600mA and 800mA.
Red: Voltage below 20V. Current above 800mA

4.7 Log

This section is a direct link to the Log section described later in this manual. See 9.
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4.8 Water

This section is a direct link to the display of the total water usage for all main lines combined. The graph shows
either the last 24 hours, last 30 days, or last 12 month depending on the selection in the upper left corner.

12m0eths -

Wintur 80638756601

This section will only be shown if a flow sensor is installed on a mainline.

4.9 Rain

This section is a direct link to the display of collected rain. The graph shows either the last 24 hours, last 30 days,
or last 12 month depending on the selection in the upper left corner.

na
i Rain 137038 mm X

This section will only be shown if a tipping rain bucket is installed.

4.10 Simulation

The Simulation section defaults to an expanded state and shows a line chart simulation of irrigation over the
next 24 hours. You can hover over the line chart to pick out individual dates and times where irrigation state
changes. By clicking on the graph when a date appears, you will get a pop-up showing the stations and programs
and flow that would be active at that time, along with a projected Total Flow up to that point. Further it shows
the total water consumption at that point in time from now. Example:
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Total

Clicking on the little calendar icon will switch to a data table containing more detailed info related to the pro-

water consumed (l): 51622.70
Description Program
Warm season grass 4
Shrubs in front yard behind parking 2
Shrubs in front yard 2

Total Flow

grams and stations that would be running in the simulated time period.

Flow (I/min)

181.80

180.80

179.70

542.30

The slider can be used to change the numbers of days to simulate, i.e., look ahead into the future, how the irri-

gation system will perform. Currently the slider can provide up to 14 days look ahead.
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5 Irrigation controller

The Crysberg Two-wire Irrigation Controller is a MAD-based *and* a Schedule-based controller.

Clicking on ‘Irrigation Controller’ in the main menu will show a submenu of components. Each component / sub-
menu is described in the following sections, starting with ‘Programs’.

Note Some objects and settings rely on others, so for your initial setup see our suggested sequence in the Ap-
pendix ‘Setting up your first irrigation controller’, see 13.

5.1.1 MAD-based irrigation (Management Allowed Depletion)
MAD-based irrigation tracks moisture at each station and strives to keep within set depletion and refill parame-
ters. To do so, it needs input on soil, plant, station, timing, hydraulics and more.

Irrigation will be applied when required, and to the amount asked for. It should not be difficult to provide rea-
sonable guesstimates. As you provide more and better information to the controller, it will require less supervi-
sion.
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5.1.2

Parameters for MAD-based irrigation

CRO P: Root zone

(inch)

SOIL: Holding capadty
% wfvwaterinsoil

SOIL Wilting point
% wfvwaterinsoil

Deep
percolation

The diagram above summarizes some of the parameters involved in MAD-based irrigation. Moving from top to

bottom:

Soil water
below wilting point

/ CROP: Allowable depletion
% of m ax avail able water)

CRO P: Refill to
(% of max available water)

STATION:

\ STATION:
Avail. water Req. water
{inch) / (i nch)

e Ascale for soil water is set up:

o

In the crop (plant) object is set a root zone (depth). It becomes the absolute depth to which we will
apply water. Notice that the topmost box tells you both the object (CROP), the related setting (Root
zone) and that it is an absolute value (inches in this case). Specific crop factor is set in this section.
In the soil object are set a holding capacity and a wilting point. This creates a range of plant availa-

SOIL A llowable surface \
acaumulation (inch) /

(GG Max surface acasm ulation

Runoff

REFERENCE: ET \
(inch/ dy) /

CROP: K, \ STATION: K>

(Factor) [‘56]/ (Factor) (%)

/STATION: Predpitation rate
\ {inch/hr. Incl. effidency)

SOIL Intake rate
(inch/ hr)

STATION:
Surface accum.

/

\ R ain

ble water from the minimum useful for the plant to a maximum amount of water available.

3|exs aulag

3Jns10W 105 325181335

wawysiua|das MEep 50| JJEM
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In the soil object is also set the allowable surface accumulation. It will be a property of the soil and
its slope.

A scale is now available for water content in different sections shown as the blue vertical bar.
Applied water beyond allowable surface accumulation is lost as runoff.

Water may lay on the surface, up to the allowable surface accumulation.

Water content may temporarily be higher than holding capacity, but this is not considered a rele-
vant parameter.

Water from wilting point to soil capacity is the useful range. This becomes a scale from 0% available
to 100% available.

Water below the wilting point is not available to the plant.

Water below the root zone is lost to deep percolation.

A target range for irrigation is set up:

o

In the crop (plant) object Management Allowed Depletion (MAD) is set as a percentage of the plant
available water.

In the crop (plant) object the refill percentage defines at what level of plant available water irriga-
tion should stop.

The target range for soil moisture is now available shown as a green bar. The controller will keep

plant available water within this range.

Water loss is modeled by:

o

In the reference object is a table of historic ET values, or a reference to an on-line source of current
value.

In the crop (plant) object a crop factor (coefficient) is set. This applies a general plant specific cor-
rection to ET.

In the station object a landscape factor (coefficient) is set. This applies a station specific correction
to ET.

ET corrected for plant and landscape is updated hourly.

Water replenishment is specified by:

o

o

o

In the station objects, each stations precipitation rate is set.
In the Irrigation controller object is set a rain sensor.
In the soil object is set an intake rate.

Calculations done by the irrigation engine:

In the station object plant available water is updated according to lost water.

When, in the station object, plant available water reaches MAD, the controller schedules irrigation.
The amount of water to reach ‘refill to’ is calculated and inserted in the station object as ‘water re-
quired.’

Stations with a non-zero value for required water are turned on when allowed by other rules.

While irrigating, the value for ‘required water’ is decremented, while ‘plant available water’ is incre-
mented.

Irrigation stops when ‘water required’ becomes zero.

If ‘intake rate’ < ‘precipitation rate’ a fraction of the precipitation increases the value of the ‘surface
accumulation’ at the station.

If the surface accumulation reaches the maximum allowed, the station is stopped to allow the water
to soak in.

When the surface accumulation becomes zero, irrigation may commence by turning on the station.
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5.1.3 Schedule-based irrigation
Schedule-based means that you can set up a more traditional time-controlled irrigation by instructing when ex-
actly irrigation should be applied.

Irrigation can be scheduled on an hourly- and/or daily-basis. You can choose odd/even watering, repeated wa-
tering, and you can modify watering amounts by applying a water budget.

5.1.4 Schedule-based irrigation with seasonal adjust/weather correction
The controller gives the option to run a schedule-based irrigation with a seasonal adjustment on a program level
via historic ET data or online ET data.

5.1.5 Schedule-based irrigation with MAD overlay

The controller gives the option to run a schedule-based irrigation with a MAD overlay on a program level. The
MAD overlay works like the station-based MAD in terms of how the available water is reduced hour by hour until
the “MAD” point is reached. It is assumed the program’s run times for the included station will replenish the wa-
ter content to the water capacity whenever the program is started.

The MAD overlay shall be seen as an approach to run the controller by MAD in situations where the details
about plants and soils are not known, but the required run times for filling the plant available water from MAD
point to capacity is known.

5.1.6 Irrigation with Moisture control

The controller gives the option to run a MAD-based or schedule-based irrigation with a Moisture control on a
program level. The Moisture control is used to prevent irrigation while the moisture level is above a user defined
level.

The Moisture control shall be seen as a mechanism to adapt the irrigation to the actual moisture in the soil. Even
with a perfect station-based MAD setup and correct daily weather station data the controller can only maintain
the soil moisture at the level of the starting point. With a moisture sensor the controller can compensate for the
starting point. It is though important that all stations in a moisture controller program can use the assigned
moisture sensor as reference.

5.1.7 Actual Rainfall

The controller gives the option to have actual rainfall control the run on a program level whether that is stopping
an already running program or preventing a start. This feature requires a local tipping rain bucket or a remote
weather source. The tipping rain bucket is the preference as it reacts faster.

5.1.8 Predictive Rainfall
The controller gives the option to have predictive rainfall control the run on a program level by preventing start.
This feature requires a remote weather service.

5.1.9 Best of all worlds
While each irrigation method has its strengths, combining them together creates a more flexible system that can
be considered ‘smart irrigation’.

For example, if you maintain a golf course, you can set up the MAD-based data regarding soil and plant types
and pipe layouts so that the system gives your landscapes the proper amount of water but apply a strict sched-
ule so that opportunities for MAD-based watering are only when guests are *not* out on the course. This could
be augmented with rain sensors and soil sensors so that the green is not over-watered.
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Another example, for football fields, would be to allow the system to maintain the grass pitch based on MAD
calculations automatically whenever the system determined watering was needed, but *exclude* days by defin-
ing when football matches or practice meetings are held.

Your investment in doing the right adjustments will come back with interest. MAD-based irrigation can be key to
better water management and water savings over time.

The irrigation controller runs on a second basis and executes all programs which are due to run. Programs due to
run are determined by the start time setup of calendar period, water days, exclusion(s), start time, and start
rule. More programs can be set to run at the same time. The hydraulics and flow management determines the
final execution of stations.

The strategy on a program determines how the execution of steps in the program is performed. In strategy
‘Auto’ it sets all steps due to run and leave it to the flow management to control the order. In strategy ‘Sequen-
tial’ it starts stations in the order of the defined steps. It can start more steps if the hydraulics permits, but it will
never move on to the next step if not all stations in the previous step has been activated.

If a step is defined with ‘Wait completion’ it breaks the execution into pieces. In principle steps after the step
with ‘Wait completion” will look like they were stacked to run right after the ‘Wait completion’ step. This is use-
ful on e.g., a golf course if you want to complete hole 1 before you more on to hole 2.

If stations and/or station groups are defined with priorities, then these will impact the order of a station run. The
stations which are set due to run by the principles above will be executed by priority from highest number to
lowest. A station’s effective priority is determined by the group priority * 255 + the station priority.

In general, using strategy ‘Auto’ with no ‘Wait completion’ and no priority will utilize the hydraulics and flow
management most efficiently. Please see the chapter on hydraulics.

A Program is a collection of ‘start times’ and ‘steps’ that define what you can control in your irrigation system
and when. Clicking on ‘Programs’ from the main menu will display the current list of programs.

Up to 50 programs may be defined.

5.3.1 Views

The Views section comprises of three lists —a main program list, an irrigation control list, and a time slot list.
Pressing on the table icon (or clock-schedule icon) at the top left switches between these views.
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5.3.1.1 Program List — Main
This view allows you to edit a program by pressing the pencil icon for the program you want or start/stop a pro-
gram manually when pressing the play/stop icon. The rest of the view displays information about the programs:

53.1.11 Id
Unique identifier for that program. This number is automatically generated and assigned when you create a new
program.

Note if you delete one or more programs, those Ids become available for new programs again. The next time
you add a new program the interface will use the lowest available next number in sequence. For example, if you
have programs numbered 1 to 4, and you delete Program 3, the next time you add a program it will be given the
Id of 3, not 5 as you might expect.

5.3.1.1.2 Description
Short text describing the program. Maximum character length: 31.

5.3.1.1.3 State
The state of the program as Inactive, Idling, Running or Manual.

5.3.1.1.4 Startrule
The start rules for the program as Always, Interval, MAD, or Moisture.

5.3.1.1.5 Rain threshold

Rain threshold is a trigger level of the last 24 hours rain for stopping the program and/or preventing the program
from starting today. The value = 0 ignores the rain input. This rule applies for all types of Start rules. A tipping
rain bucket or a reference to a weather source is required if the trigger is needed. Observe that the trigger stops
a running program regardless of whether it has been set in pause due to the general rain alarm. This means it is
possible to have a general rain alarm with a small trigger level to pause all running programs and then on specific
programs have another trigger which stops the program if the rain continues or the total of rain for the last day
is high. Note that the general rain alarm only looks at the last hour.

5.3.1.1.6 Strategy
Determines how the program is executed. Choose an option from the dropdown menu as necessary. ‘Auto’ is
the default.

5.3.1.1.7 Correction
Determines what external resources, such as a water budget, are used to modify the program’s operation.
Choose an option from the dropdown menu as necessary. ‘None’ is the default.

5.3.1.1.8 Exclude Water

Exclude water is, for example, used to overspray MAD irrigated plants in hot periods without the extra irrigation
amounts being included in the MAD calculations. This option is active when the toggle is green. ‘Off’ (greyed but-
ton) is default.

5.3.1.1.9 Single Shot
Allows the program to run once then terminate, overriding schedule settings ‘Off’ (greyed button) is default.

5.3.1.1.10 Start times
The number of Start times registered for this program.

5.3.1.1.11 Steps
The number of steps registered for this program.
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5.3.1.1.12 C/S
The max cycle time and minimum soak time for this program.

5.3.1.2  Program List — Time slots

By clicking on the clock-schedule icon at the top, you will be presented with a start times / time slot list for all
programs. You may also edit entries from this view. For more info on defining start times, or time slots, look at
the ‘Start Times’ section below.

5.3.1.3 Program vs Station List
This view displays each program in the headers and each station as rows with a run time in the matrix for a sta-
tion which is included in a program. Programs without start days/start times are grey and in italic.

5.3.2 Creating/Editing a Program
To add a program, click the plus icon.

To edit a program, click the pencil icon next to the entry you wish to edit.

When adding or editing a program, a form will appear with the fields detailed previously, with two additional
sections — Start Times and Steps, with their own add/edit functionality - below the form. All three sections
should be filled out for the Program to run successfully.

Active Ignore stop time Exclude water Single shot

Strategy Correctio Rain threshold (mm]
Auto ~ None ~ 0

Description B tations cycle time (r Start rule
Garden West 0 Always -

Weather reference -

CANCEL

Active Week days 0dd/ even Time interval Rule applies Repeat Minimum repeat interval (min)

Rows per page: 15 = -

5.3.3 Program setup

5.3.3.1 Active
Defines whether the program is active. Only active programs will run by dates and times. Any programs can be
run manually.

5.3.3.2 Ignore stop time

Ignore stop time allows programs to run beyond the end time defined in the time slots (see below) and even run
for days. If a stop time is defined it will do a hard stop regardless of whether the program has finished. A warning
in the log will show that.

5.3.3.3  Exclude water
As above
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5.3.3.4 Single shot
As above

5.3.3.5 Strategy
As above

5.3.3.6  Correction
Choose a correction as:

None: This is the default. The program will be defined with MAD, time or amount for each step.

Water budget

100

Water budget: This applies to all steps defined in time or amount, but not MAD. The actual water budget is de-
fined in an additional field between 1 and 300%.

Correction

Weather -

Base ET (mm)
4

Weather: This applies to all steps defined in time or amount, but not MAD. The base ET is defined in an addi-
tional field. Base ET refers to the daily amount the step run times correspond to. The Weather reference defines
the ET settings used as reference. The Weather reference is defined later in this guide. The run of the steps will
be adjusted ET from Weather reference compared to the ET base. This can be used for automatic seasonal ad-
just.

5.3.3.7 Rain threshold
As above

5.3.3.8 Description
As above

5.3.3.9  Basic station cycle time

Basic stations cycle time (mi

Defines the maximum cycle time and minimum soak time for any stations in the program defined by time or
amount. If the station run time exceeds the maximum cycle time, then it will automatically run cycle and soak
until the defined station run time has elapsed.

MAD based stations are run by their plant and soil settings.

5.3.3.10 Startrule
A start rule defines criteria to skip a start. Execution of a program is controlled by the following steps in the de-
fined order:

1. If the program has a start time and water day for now it continues to next step
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2. If the actual rain is less than the rain threshold it continues to next step
3. If the start rule allows it to run, it starts

Note that a newly created program which have never run will have last run set to 1t of January 2020. This means
it will run first time within 24 hours regardless of the settings in the start rule.

In the various start rules it is possible to set one or more expected rain values. They are used as trigger for
whether to omit a start in case the rain forecast is above the trigger. A trigger value = 0 disables the check for
rain. A reference to a weather source is required if the trigger is used.

If a start time is between midnight and noon, then today’s rain forecast is used whereas a start time between
noon and midnight will use the sum of todays and tomorrow’s forecast.

The program can be defined with of the following start rules.

5.3.3.10.1 Always
Run always.

Rain threshold (mm

2.00

Start rule

Always -

Max expected ra i

3.00

In the example above the program will run on all days and times defined by the start times except if the forecast
is more than 3mm.

Further it will stop if the actual rain is more than 2mm.

5.3.3.10.2 Interval
Run program by interval of days.

Rain threshold (mrm

3.00

Start rule

Interval v
Days Max expected rain (mm

1 6.00

Max expected rain (mm)

2 9.00

Days Max expected ra nmj

3 0

The line “Days” defines the interval of days between the program is allowed to start. In the example above the
program will run every 1 days except if the rain forecast is above 6mm where it will check next line and run
every 2 days except if the rain forecast is above 9mm. Finally, it will run every 3 days regardless of rain forecast
as a fallback. Up to four levels can be defined.

A simpler setup without impact of rain forecast:
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Rain threshold (mm
2.00

Start rule
Interval

Days
13

The program above will run every 13* day.

5.3.3.10.3 MAD

The entire program runs by common MAD control opposed to the station-based MAD.

Max expected rain

5.00

The “Water capacity” defines the root zone. The “Available water” defines the water available for the stations in

the program. It is updated by the water engine automatically but can be edited to adjust the value.

The “Water (%)” defines a trigger point to allow run of the program. In the example above the program will run
if the water is less than 30% except if the rain forecast is more than 5mm. Likewise with 20%. Finally, if it is less

than 15% it will run regardless of the rain forecast. Up to four levels can be defined.
The simulation will use remote ET as long as it is valid. After that it will use the historic ET to project the run.

5.3.3.10.4 Moisture
The entire program is controlled by a moisture sensor.
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Rain threshold (mm)
2.00

Start rule

moisture v

10

Moisture probe at 15cm depth v

Moisture Expected rain (mm

30 4.00

M re Expected ra m
20 7.00

Moisture Expected ra

12 0

The IO is a reference to a moisture sensor input. The “Moisture (%)” defines a trigger point to allow run of the
program. In the example above the program will run if the moisture is less than 30% except if the rain forecast is
more than 4mm. Likewise with 20%. Finally, if it is less than 12% it will run regardless of the rain forecast. Up to
four levels can be defined.

5.3.3.11 Weather reference
This is a reference to the weather source. The need for that depends on other choices and it will be shown as
required.

534 Start Times

=
m
]

Active Week days Odd/even Time interval Rule applies Repeat Minimum repeat interval (min)

4 [ ] v MTWTFSS Any 00:00 - 00:00 Excluded Jul 29 - Jul 29 0 0
Vd (] MTWTFSS Any 11:00 - 11:05 Included Jan 01 - Dec 31 10 20
rd (] MTWTFSS Any 15:43 - 16:30 Included Jan 01 - Dec 31 0 0
/7 [ ] v MTWTFSS Any 11:50 - 11:59 Included Jan 01 - Dec 31 0 0

Start Times provides a ‘window’ of time, or schedule, where a Program has the possibility to start and run, de-
pending on resources. Here you define hours, days, and months for this scheduling and whether the program
repeats or not.

This section displays a list of up to 100 start times (system wide).

Adding content (via the plus icon) or editing content (via the pencil icon) will bring up form to fill in or change
the relevant data, described below:

5.3.4.1 Active
Determines if that schedule is active.

5.3.4.2 Included
This determines that the setup is included, i.e., the program will run on the specified days and start time.

If not included, it means the specified days and time intervals are excluded from whatever the included timeslots
define.
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5.3.4.3 From/to Month/day
Defines the month/day range of a program. This is useful for scheduling ‘seasonal’ irrigation. To schedule all year
‘round, use 1/1 -12/31.

5.3.44 Weekdays
Defines the days of the week a program can run. Toggles the days you want. Greyed out days are not included in
the program schedule.

5.3.4.5 0Odd/Even

Defines odd or even dates of the month. Example usage: If you define a month range of 3 months, then select
0dd from the drop-down menu, only the odd dates (1%, 39, 5™, etc.) of each month are available to the pro-
gram.

Note: The weekdays pattern above is also applied to odd or even dates, meaning it could be set-up to run odd
dates excluding Wednesdays.

5.3.4.6  From/to Hour/minute
The from time is where the program will be set due to run. Hydraulics settings might postpone the run.

The end time defines a hard stop for the program regardless of whether it has finished or not. If no need for a
non-irrigation window, then set end = start.

Uses 24-hour clock model (f. ex. ’17:00" is 5 PM)

5.3.4.7 Repeat
Defines the number of repeats. They must be within the defined window. Otherwise, they will terminate at the
end time and not finish all repeats.

5.3.4.8 Minimum repeat interval
The minimum time between repeats calculated from the previous start of a run. If each run is longer than the
minimum, then the repeats will stack as they can’t run in parallel with each other.

5.3.5 Steps
The Steps section defines what runs during the program schedule. This can either be a Station, a Group, or all
devices.

Up to 500 (Aqualogic 500) or 50 (Aqualogic GO) steps can be defined per program.

START TIMES
B Target type Target Type Amount D Wait completion
Vd (] Station #5 - Fruit trees mad
R | Station #4 - Ground covers mad
+ /8 Station #10 - Trees in the backyard time 07:45:00

Adding content (via the plus icon) or editing content (via the pencil icon) will bring up form to fill in or change
the relevant data, described below:

5.3.5.1 Target type
Choose from the drop-down menu the correct target for this step. Target is either a station, a station group, or
all stations.
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5.3.5.2  Station/Group

Depending on what you choose above, this drop-down will contain either a list of Stations or a list
of Groups to choose from.

5.3.5.3 Type
Specifies the type of step. The fields below this drop-down will change depending on the choice made.

5.3.5.3.1 Time
The amount of irrigation time in hours, minutes, and seconds for that step.

5.3.5.3.2 mm/in
The amount of irrigation in millimeters or inches - depending on locale - that the step should perform.

5.3.5.3.3 MAD
This will cause the program to use MAD algorithms based on various resources, such as water availability, to de-
termine how long to irrigate during this step.

5.3.5.3.4 Learn flow
Performs the ‘Learn Flow’ operation during this step.

5.3.5.3.5 Verify flow
Performs the ‘Verify Flow’ operation during this step.

5.3.5.4  Wait completion
This toggle will Instruct the controller to wait for this step to complete before starting the next step.

On the list view of all steps the wait completion can be toggled on/off for all steps.

Stations are the physical points of an irrigation system controlling irrigation valves. Other type of controlling de-
vices like pumps or master valves are defined in the hydraulic section. Stations as well as these other devices or
any other piece of hardware that is connected to the interface via Line Units, that are configured in the Two-
Wire Section of the interface. Up to 500 (AquaLogic 500) or 50 (Aqualogic GO) stations may be defined.

Select ‘Station’ from the Irrigation controller sub-menu.
To add a station, click the plus icon.
To edit a station, click the pencil icon next to the entry you wish to edit.

From the Station list, information is divided into 3 views. Press the chart / table view button (fourth from the
left) to toggle/rotate between each view:

DCIED - () B EDED - L G N +K & JaEIO

Y U U

The Station List view (default), Setup view, and Hydraulics view icons

35



5.4.1 Views

5.4.1.1 Station List - Overview

Without toggling the view button, the first view shows an overview of the Stations that are set up, displaying the
name of a station, and it’s current state of operation. Further Management Allowed Depletion (MAD) runtime,
and Wilting Point (WP) runtime for stations defined as MAD type.

0 State MAD runtime

s 1 Trees in the front sT1 Iding 423m 20s v
/ 2 Flowers @ entrance sT3 Wait schedule  213m 13s v
’ 3 Playground sT5 Wait schedule  211m 40s v
Vo & 4 Ground covers sT2 Started 82m 31s v
7 H 5 Fruit trees ST4 Idling 651m 00s v
/ 6 Shrubs @ entrance sT6 Walt schedule  381m 005 v
. 7 Shrubs @ pool bar area  ST7 Idling 163m 17s v
’ 8 Shrubs @ tennis area sT8 Iding 843m 558 v
/ 9 Drip area 1 sT9 Idiing v
Ve 10 Trees in the backyard ST10  Idling v
d n Cool season grass st Idiing v
2K 3 12 Warm season grass ST12  Iding v
’ 13 Fountain @ pool area ST13  Started v
v H 14 Drip area 2 ST14 Idiing v

2Nt 15 Shrubs in front yard ST15  Idiing v

For stations controlled by MAD calculations, the water parameters relevant for the plants root zone and possible
surface accumulated water are visualized in a color-coded graphical bar at the end of the station row. When
‘Plant available water’ falls below MAD, the system will schedule irrigation at the next available time slot. Irriga-
tion will continue — possibly interrupted due to scheduling — until “Water required’ reaches 0.

Root zone Max surface accumulation
Plant awailable water Water required
Wilting point MAD Surface accumulation

54.1.11 Id
An auto-generated system assigned read-only identifier.

5.4.1.1.2 Description
Standard ASCII text describing the station. Maximum character length: 31.

54.1.1.3 0.
A reference to the Line Unit and output port associated with this station.

In the interface webpage it is shown as a Line Unit IO name. Internally this is looked up from the Line Unit ad-
dress and port number.
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5.4.1.1.4 State
The current or last known state of this station. Possible values are listed below:

54.1.1.4.1 Inactive
A toggle to show if this station is active or not.

5.4.1.1.4.2 Idling
The station does not require water if in this state or is not due to run for a certain time or amount of irrigation.

5.4.1.1.4.3 Wait Schedule
The station requires water (non-zero ‘water required) but cannot irrigate now due to a scheduler rule.

5.4.1.1.4.4 Wait Start
The station is waiting to start. Causes for waiting may be other stations having higher priority, limits on number
of active Line Units, limits on water capacity etc.

5.4.1.1.4.5 Started
The station is actively irrigating.

5.4.1.1.4.6 Wait Stop
The station is waiting to stop but has not yet received and/or acknowledged the command to do so.

5.4.1.1.4.7 Soaking
The station is temporarily stopped due to allowed surface accumulation having been reached. Awaits water to
soak in according to intake rate setting.

54.1.1.4.8 Error
The station has experienced an error. The error code can be found in the Station list dropdown section for that
Station.

5.4.1.1.4.9 Rain Soaking
The state is usually triggered by a sensor such as a tipping bucket to let the system know when to enter a soak-
ing state caused by rainfall.

5.4.1.1.5 MAD runtime
The normal time to go from replenished to MAD. Divide by ‘ET Runtime day’ to get average number of days be-
tween irrigation events.

5.4.1.2  Station List - Setup
Second view shows the setup for this station:

fffff

Id, Description, 10, and State were described earlier. Here are the remaining fields in this view. Note some fields
might be blank due to the type of station:
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5.4.1.2.1 Station Group
The group to which this station belongs.

A station group holds stations with a common setup, e.g., are in the same field and irrigate the same plant or
crop.

5.4.1.2.2 Type
Refers to the type of station irrigation control: Basic, non-irrigation, or MAD.

5.4.1.2.3 Priority
Stations are started in order of priority, 255->0. Stations with same priority are turned on to make best use the
flow available.

5.4.1.2.4 Pipe
The pipe to which this station is connected. The pipe resource specifies the available water flow.

5.4.1.2.5 Precipitation rate
This is the precipitation rate due to irrigation (e.g., inches/hour or mm/hour).

Set for each station according to sprinkler, area covered, flow etc.

5.4.1.2.6  Expected flow
This is the specified expected flow at this station.

Used to determine which stations can be turned on under restricted water availability.
Expected flow (EF) and Precipitation rate (PR) are related to the area (A) covered by the station by PR=EF/A.

5.4.1.2.7 Observed flow
Observed flow is the last successful result of running the ‘Learn Flow’ or ‘Verify Flow’ action on the station. If the
measurement did not complete, 0 is inserted.

The observed flow may be manually typed as new expected flow, or automatically transferred for the station or
a group of stations using an action.

5.4.1.2.8 Landscape factor
The factor, also called efficiency, is a correction applied to the precipitation rate for stations with uneven water
distribution or for which ET does not directly apply.

5.4.1.2.9 Soil
The soil at this station.

The soil object specifies wilting point, holding (field) capacity and intake rate.

5.4.1.2.10 Plant
The plant at this station. Plants affect MAD calculations in terms of root depth.

5.4.1.2.11 Water required
Required water at station. Updated automatically by MAD algorithms every 1 second.

If 20, irrigation will start as soon as possible pending available resources (time, water, power). The value tells the
controller to apply the required amount.

May be changed manually to force irrigation. Observe that this does not change the net irrigation at the station,
- it merely changes the timing of application.
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5.4.1.2.12 Surface accumulation

Current layer of water on the soil surface. Recalculated every 1 sec.

When Station: Precipitation rate > Soil: Intake rate, water accumulates on the surface. Surface accumulation is

the current value, (possibly) increasing during irrigation, and decreasing towards O during the soak phase as wa-

ter is absorbed by the soil.

5.4.1.2.13 Plant available water

Water available to the plant (e.g., inches or mm) in its root zone. Recalculated every 1 second.

The controller aims to keep available water between the setting for MAD (Management Allowed Depletion) and

Refill To values.

5.4.1.3 Station List - Hydraulics

Third page shows parameters relating to hydraulics:

Id Description State

PG 1 Trees in the front dling

VA 2 Flowers @ entrance Started

7 : 3 Playground Wait schedule
7 H 4 Ground covers Walt start
2 5 Fruit trees dling

7 6 Shrubs @ entrance Walt schedule
7 i 7 Shrubs @ pool bar area dling

Vs 8 Shrubs @ tennis area dling

7 i 9 Onp area 1 dling

Vs 0 Trees in the backyard diing

Id, Description, State, Expected Flow and Observed Flow were explained earlier. Below are the remaining fields

visible in this view:

5.4.1.3.1 Verify flow

A true/false flag if the flow at the station is to be verified.

5.4.1.3.2 Learn flow

A true/false flag if the flow at the station is to be learned.

5.4.1.3.3 Learn flow failed
Boolean flag showing if Learn flow failed.

Expacted flow (Um)

26.60

10.90

18.50

18.60

10.90

18.80

840

840

20.00

26.50

5.4.1.3.4 Force start / Override schedule and priority

Setting force start (as shown) true means the station can turn on at highest priority disregarding actual priority
and schedule, i.e., allow station to respond at earliest convenience.

Force start may be specified with actions ‘run seconds’, ‘run minutes’, ‘apply amount’, ‘learn flow’ and ‘verify

13.00

14.70

13.40

13.40

14.80

13.20

0.00

0.00

0.00

13.10

flow’. The flag is automatically set false when the pending operation is done, to let the station return to normal

scheduling.
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5.4.1.4  Station List — dropdown view

ID Description 10 State MAD runtime
Va H 1 Trees in front Test Idling A
Type basic Priority 1 Last 10 change 03/12/2024, 15:29:18
Active true Pipe Main 1, sub 1, sub Error code 0
sub 1
Station group Precipitation rate 12701 Program 0
Last update 04/12/2024, 08:38:38 (mm/h) ’ Runtime (sec) 0
/r B
Address Expected flow (I/m) 181.9
Observed flow (I/m) 88.3

ldx

In all three views you may press the down arrow (chevron) on the desired station to view all parameters at once,
plus a few more detailed below:

5.4.1.4.1 Active
Shows whether this station is active or not. If deactivated its state will be set as inactive.

5.4.1.4.2 Address
Line Unit 10 address of the station. In combination with the Idx (below) helps to identify specific hardware (a
pump or valve for example) connected to the controller.

54.1.4.3 Idx

The ‘index’ of specific hardware attached to a controller via Line Units. In combination with Address (above) this
value helps to identify specific hardware (a pump or valve for example) connected to the controller. A Line Unit
many have many ldx values equal to the number of inputs or outputs for that Line Unit.

5.4.1.4.4 Llast Update
Last Station update that was received by the controller.

5.4.1.4.5 Last ET Update
Last ET update that was received by the controller.

5.4.1.4.6 Last 10 Change
Last known 10 change received by the controller.

5.4.1.4.7 Program
Shows which program this station belongs to when running.

5.4.1.4.8 Runtime (sec)
Displays station runtime in seconds.

5.4.1.49 Error code
Displays station error code from last run (0= no error).

5.4.2 Actions

While all behavior of stations can be controlled by changing parameters of each, it is practical to do some as a
direct command, applied either to a single station or a group of stations. The action for one or more is identical,
except for how it is called.

eee
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Click on the vertical 3 dots icon to initiate an Action. Actions performed from the top row of buttons above the
list applies to all stations or a station group, chosen from a drop-down list. Actions set from the Station list apply
only to that chosen Station.

Once an action is selected the dialog expands to collect additional information. Fill in and press the Save button
to initiate the action. Press the Cancel button to leave everything unchanged.

5421 Stop
Allows you to stop a running station or station group.

5.4.2.2 Run seconds, Run minutes, Run amount
You can trigger individual stations, or groups of stations, to either run a specified time or to apply a specific
amount of water.

When specifying a runtime at each station, this action uses the precipitation rate to calculate an amount of wa-
ter, which is then applied in the same way as an absolute amount.

An absolute amount is added to the station ‘Requested water’. As result the relevant station will run to apply the
requested amount or for the requested time when other rules allow, or as directed by an override.

The water applied counts towards the plant available water so net irrigation will be unchanged. Overall irrigation
changes are made through ET or crop factor settings. Changes at individual stations are made by adjusting the
landscape factors or the stations’ water budget.

5.4.2.3  Force infiltration
This action immediately transfers an amount recorded as current surface accumulation to the soil, incrementing
the available water.

The command is used when surface accumulation is preventing a station from starting, e.g., during checks.

5.4.2.4 Learn flow

When learning flow at a station all flow rules back to and including a main pipe are placed in learnFlow mode,
preventing all other stations from activating. Flow paths connected to other main pipes are not affected. Upon
successful measurement the flow is stored as ‘observed flow’ for the station.

5.4.2.5 Verify flow

When verifying flow at a station, the flow rule nearest upstream is placed in ‘validate flow’ mode. Only the rele-
vant station downstream from the flow rule is allowed to run. Stations connected to other pipe segments are
not affected. Upon successful measurement the flow is stored as ‘observed flow’ for the station.

5.4.2.6  Apply observed flow
The measured flow resulting from ‘Learn flow and ‘Verify flow’ is inserted as ‘observed flow’ for each station. If
no flow could be determined, i.e., a stable flow was not attained, the ‘observed flow’ is set at 0.

You may transfer the observed flow to become a new expected flow using this action. For each applicable sta-
tion having a non-zero ‘observed flow’ the value is copied to ‘expected flow’.

5.4.2.7 Set actual soil moisture % to

The controller keeps track of a calculated moisture balance at each station of type MAD. You may have meas-
ured a soil moisture prompting correction of the controller parameter for plant available water. The latter is an
absolute value. This action sets the plant available water at each station to the entered percentage between
wilting point (0) and field capacity (100%).
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The action is typically used when starting the controller to set, e.g., 50% as an initial soil moisture to work from.

To correct the plant available water for an individual station, go to that stations edit page.

5.4.3 Creating/Editing a Station
Click on the plus icon to create a new Station.

To edit a station, click the pencil icon next to the entry you wish to edit.

When creating a Station, data needs to be input in the form that appears:

5431 Id
A system assigned read-only identifier. This is auto generated.

5.4.3.2 Description
A short descriptive text. Max 31 characters.

5.4.3.3 Active
Whether this station group should be irrigated or not.

5434 10
A reference, by name, to the Line Unit and output port associated with this station

5.4.3.5 Station group
The group to which this station belongs. In the web referenced by name, in the backend by its id.

A station group holds stations with common setup, e.g., are in the same field and irrigate the same plant or crop.

5436 Type
Select the type of irrigation from the drop down. The selection will affect which of the following fields are
shown.

54.3.6.1 Mad
Management Allowed Depletion. This irrigation method uses information on soils, plants, hydraulics, and ET ref-
erences to calculate the best irrigation time and amount for that station.

5.4.3.6.2 Non-irrigation
A station set to this type does not follow any water irrigation settings. Typical use might be to control artificial
lighting via a time-scheduled program.

5.4.3.6.3 Basic
This sets the station to follow schedule-based rules. Although utilizing the automatic station level cycle & soak
requires the station to be defined as MAD and thus the soil type contributes to the cycle & soak calculation.

5.4.3.7 Priority
Stations are started in order of priority, 255->0. Stations with same priority are turned on to make the best use
the flow available.

5.4.3.8 Pipe
The pipe to which this station is connected. The pipe resource specifies the available water flow.

5.4.3.9 Precipitation rate
This is the precipitation rate due to irrigation (e.g., inches/hour or mm/hour). The value shall be the effective
precipitation rate; i.e. theoretical x efficiency.
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Set for each station according to sprinkler, area covered, flow etc.

5.4.3.10 Expected flow
This is the specified expected flow at this station.

Used to determine which stations can be turned on under restricted water availability.

Expected flow (EF) and Precipitation rate (PR) are related to the area (A) covered by the station by PR=EF/A.

5.4.3.11 Landscape factor (%)
A value used to offset the calculations in MAD based irrigation. A default value of 100% is recommended to start
with.

5.4.3.12 Sail
The soil at this station. Soils are defined in a separate section.

The soil object specifies wilting point, holding (field) capacity and intake rate.

5.4.3.13 Plant
Specifies the Plant watered by this Station. Plants are defined in separate section.

5.4.3.14 Water Required
Required water at station. Updated automatically by algorithms every 1 second.

If 20 irrigation will start as soon as possible pending available resources (time, water, power). The value tells the
controller to apply the required amount.

May be changed manually to force irrigation. Observe that this does not change the net irrigation at the station,
- it merely changes the timing of application.

5.4.3.15 Surface accumulation
Current layer of water on the soil surface. Recalculated every 1 sec.

When Station: Precipitation rate > Soil: Intake rate, water accumulates on the surface. Surface accumulation is
the current value, (possibly) increasing during irrigation, decreasing towards 0 during the soak phase as water is
absorbed by the soil.

5.4.3.16 Plant available water
Water available to the plant (in e.g., inches or mm) in its root zone. Recalculated every 1 second.

The controller aims to keep available water between the setting for MAD (Management Allowed Depletion) and
Refill To values.

This section organizes stations into manageable groups that may share similar properties, such a field with the
same crop and schedule or program.
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d Description Priority Stations Programs

/ 2 Flowers 0 C
/ 3 Grass - cool 0 @ &
/ 4 Shrubs with shallow roots o

5.5.1 View

Station Groups contains a single list view. It shows the data below and provides links to related Stations and Pro-
grams.

5511 Id
A system assigned read-only identifier.

5.5.1.2 Description
A short descriptive text. Max characters: 31.

5.5.1.3  Priority

Station groups are started in order of priority, 255->0, with 255 being the highest priority. Groups take prece-
dence over Stations themselves, i.e., The highest priority group will start it’s Stations in order of Station priority,
then next highest priority group will start its own Stations in order of Station priority, and so on.

5.5.1.4 Stations
Press the button to view a list of stations assigned to this group. Use the back button at the top to return to the
group list.

5.5.1.5 Programs
Press the button to view a list of programs referencing this group.

5.5.2 Creating/Editing a Station Group
Click on the plus icon to create a new Station Group.

To edit a Station Group, click the pencil icon next to the entry you wish to edit.

The resulting form only allows you access to the description and priority for that group.

This section allows you to define specific properties for your plants or crops.

5.6.1 View
D Description Weather reference Allowable depletion (%) Refill-to (%) Root zone (mm) Plant factor (%) Stations
/7 1 Cool season turf grass CIMIS LONG BEACH 60 100 127 95 V]
P 2 Warm season turf grass CIMIS LONG BEACH 5 100 127 85
/7 3 Flowers CIMIS LONG BEACH 60 100 101 100 2]

Plants contains a single list view. It shows the data below and provides links to related Stations.

56.1.1 Id
A system assigned read-only identifier.
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5.6.1.2 Description
A short descriptive text. Use a meaningful description as it is used as reference elsewhere in the web interface.
Max character: 31.

5.6.1.3  Weather reference
The ET input used when calculating water loss for this plant. Must be specified if applying MAD irrigation.
Weather reference is defined in a later section of this guide.

5.6.1.4 Allowable depletion
The allowable depletion as a percentage from soil holding capacity (maximum available water, 0% depletion) to
wilting point (minimum available water, 100% depletion).

A suggested starting value is 50% from which you may deviate if you know your plants specific needs.

Plant Suggested MAD

Rice 20 %
Lettuce 30 %
Cool season turf grass 40 %
Warm season turf grass 50 %
AVERAGE 50 %
Alfalfa 50-60 %
Cotton or potatoes 65 %

5.6.1.5 Refillto

The amount of water added from wilting point (0%) to holding capacity (100%) when MAD based irrigation ap-
plies water. Specifying up to 200% is possible, in which case water in excess of 100% will be lost to deep percola-
tion. This may be meant to e.g., wash salts below root depth.

5.6.1.6 Root zone
The root zone in which moisture content will be maintained when using the MAD irrigation algorithm.

Enough water should be applied to wet the entire root zone and to encourage deep rooting. Deeper roots are
better able to withstand periods of drought; shallow watering, on the other hand, leads to shallow roots and
plants that are susceptible to drought and strongly affected by fluctuating temperatures.

Select values for moisture extraction depth of properly irrigated roots:

Examples Rooting Depth (inches)  Depth (mm)
Turf grass 6 (minimum 3) | 150
Perennials/ Ornamental Grasses/ Shrubs Shallow 12-18 300-450
16”-24” (40-60 cm)

Perennials/ Ornamental Grasses/ Shrubs Moderate | 18-24 450-600
2’-6’ (60-200 cm)

Shrubs >6’ (>2m) Deep >24 >600

Trees

5.6.1.7 Plant factor
This is a correction factor applied to the ET reference. Used when ET represents a different plant, and the correc-
tion is known.
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5.6.1.8 Stations
Press the button to view a list of stations referencing this plant.

5.6.2 Creating/Editing a Plant definition
Click on the plus icon to create a new Plant.

To edit a Plant, click the pencil icon next to the entry you wish to edit.

D Description Holding capacity (%) Wilting point (%) Intake rate (mmvh) Max surface accumulation (mm) Stations

7/ 16 Loam - steep (13+%) 30 12 8.3 432 2]
rd 1Z Sandy Loam - flat (0-3%) 22 8 10.1 8.38
> 18 Sandy loam - gentle (4-6%) 22 8 101 7.37 (2]

Shows a list of soils. Used in the MAD algorithm to calculate how and when to apply water. Describes common
properties of a soil which may be referenced by other parts of the system.

5.7.1 View
Soils contains a single list view. It shows the data below and provide a link to related Stations.

5711 Id
A system assigned read-only identifier.

5.7.1.2 Description
A short descriptive text. Use a meaningful description as it is used as reference elsewhere in the web interface.
Max characters: 31.

5.7.1.3 Holding capacity
The maximum volumetric water content the soil holds against the force of gravity.

The volumetric water content is the ratio of the volume of water to the unit volume of soil. It may be expressed
as percentage, ratio, or depth of water per depth of soil (i.e., inches of water per foot of soil). When the volume
of water is 20 percent of the unit volume of soil containing it, the content can be reported as 20 percent, 0.20
(ratio) or 2.4 inches per foot of soil (0.2 inches/inch * 12 inches/foot).

5.7.1.4  Wilting point
The minimum amount of water required for plant growth.

Wilting point is considered a property of the soil, since it is differences in moisture retention of the soil, rather
than differences in plant moisture uptake that determine the wilting point.

The wilting point and holding capacity are measures for how well different soil particle types hold on to water.
The below figure suggests values for both (from Haqigi, Iman & Grogan, Danielle & Hertel, Thomas & Schlenker,
Wolfram. (2020). Quantifying the Impacts of Compound Extremes on Agriculture and Irrigation Water Demand.
10.5194/hess-2020-275).
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m Unavailable water

The rate of water intake (infiltration) into the soil. Set a value that represents a compromise between intake into
a dry soil, and intake once the surface has been wetted.

Below we have a table that shows working values.

MAXIMUM PRECIPITATION RATES: INCHES PER HOUR / IILLIMETERS PER HOUR
Oto5%slope | 5to8%slope | 8to12%slope | 12%+ slope

SOIL TEXTURE cover bare | cover bare | cover bare | cover bare
Course sandy soils 2.00 51(2.00 51 /2.00 51/1.50 38/1.50 32/1.00 25/1.00 25(0.50 13
Course sandy soils over compact subsols |1.75 44(1.50 28 [1.25 32/1.00 25/1.00 25/0.75 19/0.75 19 0.40 10
Light sandy loams uniform 1.75 44/1.00 25 |1.25 32/0.80 20{1.00 25/0.60 15/0.75 19|0.40 10
Light sandy loams over compact subsoils |1.25 32 |0.75 19 |1.00 25/0.50 12/0.75 19 0.40 10/050 13 0.30 2
Uniform sit loams 1.00 25050 13 |0.80 20/0.40 10/0.60 15/030 2/0.40 10(0.20 5
Sitloams over compact subsol 06015030 8050 13025 6/040 10/015 4/030 2 |0.10 3
Heavy clay or clay loam 020 5/015 4/015 4,010 2/012 3/008 2/010 3 006 2

The maximum PR values listed above are as suggested by the United States Department of Agriculture.
The values are average and may vary with respect to actual soil condition and condition of ground cover.

5.7.1.6  Max surface accumulati

on

If the precipitation rate is higher than the intake rate, moisture will accumulate on the surface. The max surface
accumulation sets a maximum acceptable accumulation. The value will be influenced by the soil, but also of the

landscape, e.g., slopes will direct a lower acceptable setting, since runoff will quickly form, while flat land can

accommodate a higher accumulation.

The controller calculates the accumulation, turns off irrigation when the max has been reached, and waits for

the water to seep in before commencing irrigation. This is amounts to automatic cycle and soak.

A suggested starting point is to allow 0,1” to accumulate.
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5.7.1.7 Stations
Press the button to view a list of stations referencing a soil type. Use the back button at the top to return to the
Soil list.

5.7.2 Creating/Editing a Soil definition
Click on the plus icon to create a new Soil definition.

To edit a Soil definition, click the pencil icon next to the entry you wish to edit.

Weather reference data is historic ET values as well as remote ET, remote rainfall and remote expected rain for a
site.

a valid unt Ramota ET par day {mm Rumots ast day sain (e Expactad rain (m Histeric ET pa day (mm) Programs

7 1 Cimis Long Beach 13082024, 15:63:22 4.51 00 53705.14,26845.01,53696.04.0.00, 13467 67 1.00,1.20,2.50.4.40.5.00,5.80,6.70,6 30,£.00.3.60,2.80,1.80

2062024, 12:00:73 1.00 noo

5,01 53695.04 0.00, 13246787 10.1.00.1.0.5,00,1.00,1 46

0,1.00.1.03,1.00

7/ 3 Crysterg Davis Vantage Pre 2 04M2/2024, 17:00:55 0.13 0.0 8.00,2.00,2.00,0.00,0.00 $.00,5.00,5.00.5.00.5.0,5.00,5.00,6.00,£.00.5.00,5.00,5.00

/ B 4 010122020, 01:00:00 .00 noo S3705.14, 26845 00 53695.04 0.00, 1326 7,87 0.00,0.£0,8.00.0.00.4.02.0.00,0.00,0 00,000 2.00.0.03,0.00

02 5369804 0.00, 12467 87 0.00,0.60,5.00.0.00.6.00,0,00,0.00,0 00,100 2.00.0.03,0.00

Plants in the controller refer to a water reference for their ET values. It is possible to set up different Weather
tables, e.g., 20-year average, a wet year, and a dry year. You can then point a crop to the relevant reference ac-
cording to how a season develops.

Weather reference is also used in various program setup.

5.8.1 View
Weather Reference contains a single list view. It shows the data below and provide a link to related Plants.

58.1.1 Id
A system assigned read-only identifier.

5.8.1.2 Description
A short descriptive text. Use a meaningful description as it is used as reference elsewhere in the web interface.
Max character: 31.

5.8.1.3 Remote valid until
Date the Remote ET and Rain is valid until. Beyond that time the controller will use historic ET.

5.8.1.4 Remote ET per day
Amount of ET for last day. Used to adjust the available water for MAD stations.

5.8.1.5 Remote last day rain
Amount of rain for the last day. Used to adjust the available water for MAD stations as well as used for pro-
grams’ rain threshold if a tipping rain bucket isn’t installed.

5.8.1.6  Expected rain
Expected rain for the next 5 days. Updated by remote service and is used for programs’ start rule.

5.8.1.7 Historic ET per day
12 ET values of your choice.
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5.8.1.8 Programs link
Press the button to view a list of programs referencing a Weather Reference. Use the back button at the top to
return to the Weather Reference list.

5.8.1.9  Plants link
Press the button to view a list of plants referencing a Weather Reference. Use the back button at the top to re-
turn to the Weather Reference list.

5.8.2 Creating/Editing a Weather reference
Click on the plus icon to create a new Weather definition.

To edit a Weather definition, click the pencil icon next to the entry you wish to edit.

The hydraulic structure of the controller supports up to 100 (Aqualogic 500) or 20 (Aqualogic GO) independent
mainlines. Each mainline is the entry point for a tree structure of pipes comprising the hydraulics. The controller
can handle a total of 100 (Aqualogic 500) or 20 (Aqualogic GO) pipe sections. Each pipe section is defined by its
flow capacity and the parent (a mainline has no parent).

Any pipe section can be assigned a flow rule. The controller supports up to 20 (AquaLogic 500) or 2 (Aqualogic
GO) flow rules. Each flow rule consists of general settings of limits, up to 20 (Aqualogic 500) or 10 (Aqualogic
GO) flow valves and up to 20 (Aqualogic 500) or 10 (AquaLogic GO) flow sensors. Max 20 (Aqualogic 500) or 10
(Aqualogic GO) flow sensors in total for the entire hydraulics.

A Flow Valve can either be a pump, Normally Open or Normally Closed Master Valve or a booster pump. The
pump, N/C MV and booster pumps behave the same way, but just gives the user the option to define what it is.
A Flow Valve is optional for the flow rule.

A flow sensor can be a common or individual for the defined Flow Valve(s). If setup as individual flow sensors per
Flow Valve, then the flow on the overview and dashboard represents the sum. A flow sensor is optional for the
flow rule. If not present, then any flow related settings are ignored.

Stations in the controller are assigned to a pipe section. A station is controlled by/controlling the first upstream
flow rule. This is also called a downstream station in relation to the flow rule.

Flow management

The flow management system operates on all stations which are set due to run. Whether they originate from
programs with Auto or Sequential strategy, runs in time, amount, or MAD, or are manually started doesn’t mat-
ter. The flow management works on each mainline as separate individual entity and will as such be handled
equally. The only common limitation is the number of active outputs set for the system. All calculation of capac-
ity is based on expected flow for the stations.

The flow management will seek to utilize the capacity of the mainline by starting large stations and fill up with
smaller stations. The seeking of stations to start will traverse the hydraulic tree from the far end and upstream
to the mainline. Every flow rule on the path to a given station will be considered and appropriate actions per-
formed like turning on Flow Valves. Whenever a station stops, the hydraulics is reevaluated to find candidates to
start.

If the system is setup with priorities on station group and/or stations then these will be affecting the selection of
the station run in the order of highest to lowest station group priority, highest to lowest station priority and then
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expected flow. This gives a controlled order of the station run but can have a negative effect on the utilization of
the hydraulic system.

5.9.1 Views

The Hydraulics section has only one view but toggles between showing only the main pipes or expanding to
show all pipe connections with the following information.

cC + R ®
D Description Rule State Sensors Valves Capacity (Vm) Expected flow (Vm) Measured flow (Vm) Observed idle flow (Vm)

Ve + 1 Main 1 4] OK 2 2 4000.1 0 32.0 31.4
7/ + 2 Main 1, sub 1 + 2000.0 0

¥ 4 - 5 Main 1, sub 1, sub sub 1 - 2000.0 0

7/ + 6 Main 1, sub 1, sub sub 2 @ OK 1 1 400.0 0 23.4 212
Ve + 7 Main 1, sub 1, sub sub 3 + 2000.0 0

Ve + 3 Main 1, sub 2 + 2000.0 0

Ve + 4 Main 1, sub 3 4] OK 0 0 2000.0 0 0 0

v + 8 Main 2 2] OK 1 2 2000.0 0 40.4 38.8
7/ + 9 Main 3 =z OK 0 1 100.0 0 0 0
7/ + 100 Sub 3.1 + 0 0

59.1.1 Id

Available when adding or editing a pipe, Id is a system assigned read-only identifier.

5.9.1.2 Description
A short descriptive text. The text is referenced in the Ul e.g., when assigning stations to a pipe. Maximum 31
characters.

5.9.1.3 Rule
The rule assigned to that pipe. Press the button to view a rule for the selected pipe, detailed below.

59.1.4 State
State of the pipe, relaying error messages generated by the system. Such as “flow too high’ or ‘resource missing’.
Default is ‘Ok’.

5.9.1.5 Sensors
Number of Sensors attached to this pipe. See Flow Sensor section below for details.

5.9.1.6 Valves
Number of Flow Valves attached to this pipe.

5.9.1.7 Capacity
The maximum flow capacity of this pipe (section).

When turning on stations it is ensured that the summed expected flow does not exceed the lowest pipe capacity
of the relevant flow path. Each station is assigned to a pipe to enable such calculation.

5.9.1.8 Expected flow
The current expected flow rate for that pipe based on the expected flow for downstream active stations.
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5.9.1.9 Measured flow
The sum of flows seen by sensors connected to the rule

5.9.1.10 Observed idle flow
When a zero flow is expected and the rules for considering a flow stable are met, the measured flow is stored as
‘observed idle flow’. The value may be used when determining a useful value for ‘allowed idle flow’.

5.9.2 Rules
A flow rule defines how to monitor and/or control the flow in a specific pipe. Up to 20 (Aqualogic 500) or 2
(Aqualogic GO) rules may be expressed.

e Flow monitoring is by means of one or more sensors associated to the rule and thus the relevant pipe.
e System continuously monitors the flow rule and triggers actions.

o Evaluation of the rule is suspended for ‘start delay’ or ‘change delay’ when applicable.
e Control is by means of one or more valves or pumps.

Add a rule to a pipe by pressing ‘plus’ icon in the Rule column:

Edit a rule by pressing the ‘window pop out’ i button in the Rule column:
Descriptior Rule
v /s Main 1 %%
v / : Main 1, sub 1

A form to add or edit the rule is shown:

20 15 5

Hom
o 3
o

20

SAVE CANCEL

Parameters ‘start delay’ and ‘change delay’ control an initial time for flows to stabilize before applying the rule.
‘Measured flow’ is then compared to an expected flow calculated as the sum of relevant stations expected
flows, the acceptable deviations ‘max low deviation’ and ‘max high deviation’ and taking ‘allowed idle flow’ into
account. ‘Error delay’ ensures the error is persistent before reporting.
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To produce reliable measurements for ‘learned flow’, ‘validate flow’ and ‘idle flow’ the parameters ‘stable devia-
tion’, ‘stable count’ and ‘stable max’ are applied.

The flow rule may have associated flow sensors. If so, the measured flow rule is evaluated against the expected
flow.

The flow rule may have associated valves or pumps. If so, these are opened when the relevant pipe has an ex-
pected non-zero flow. The flow rule closes its associated open valves and pumps if certain error conditions are
raised.

When a fault affects multiple flow rules, e.g., a leak, the downstream rule is handled first. After that, if the fault
persists for ‘error delay’ at the next upstream rule, said rule is handled. This recursive handling continues until all
faulted rules have been handled.

When learning flow at a station all flow rules back to and including a main pipe are placed in ‘learn flow’ mode,
preventing all other stations from activating. Flow paths connected to other main pipes are not affected. Upon
successful measurement the flow is stored as ‘observed flow’ for the station.

When verifying flow at a station, the flow rule nearest upstream is placed in ‘validate flow’ mode. Only the rele-
vant station downstream from the flow rule is allowed to run. Stations connected to other pipe segments are
not affected. Upon successful measurement the flow is stored as ‘observed flow’ for the station.

5.9.2.1 Active
This toggles the flow rule active/passive. In passive state it will still operate Flow Valves and monitor any flow,
but no alarms will be generated.

5.9.2.2 Automatic action
This toggles whether any flow alarms will actively stop pumps (active) or just warn (passive).

5.9.2.3 State
The current state of the rule. Possible values are:

e Ok - The state when no other state is active. The flow rule is in the normal state.

e No Flow - The flow rule is in no-flow state meaning it has not seen a flow after start of a Flow Valve. The
period it looks for a flow depends on the flow sensor assignment. If the pump has a flow sensor assigned
(see Flow Valve setup below) it will use the start/change delay, otherwise it will use start/change delay
plus the error delay. The Flow Valve(s) will be stopped regardless of automatic action setting, but down-
stream stations will only be stopped if Automatic action is enabled.

e Unexpected Flow - There is a flow above the Allowed idle flow when no Flow Valves are active. A N/O
MV will be activated if the Automatic action is enabled.

e Flow Too Low - The flow is too low. All active downstream stations are marked for verify flow if the Au-
tomatic action is enabled.

e Flow Too High - The flow is too high. All active downstream stations are marked for verify flow if the
Automatic action is enabled.

e Resource Missing - The flow rule points to a non-existing output or input.

e Verify Flow - The flow rule is in a state where it verifies the expected flow for downstream stations.
Only one downstream station will run at the time and on further downstream flow rules are active. The
result of the verify flow is stored in the station’s observed field.

e Learn Flow - The flow rule is in a state where it learns the expected flow for downstream stations. Only
one downstream station will run at the time and on further downstream flow rules are active. The result
of the learn flow is stored in the station’s observed field.
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5.9.2.4 Allowed idle flow (L/min)
Allows for a (background) flow unrelated to the controller.

e Prevents an error condition from being raised when zero flow cannot be attained.
e Is subtracted from measured flow when evaluating against expected flows.

5.9.2.5 Start delay (sec)
Defines the number of seconds the system shall wait from start of the Flow Valve(s) before checking for alarms.

5.9.2.6  Stable deviation (%)
Defines the maximum % deviation from previous reading before a flow reading is considered stable for learn
flow and verify flow.

5.9.2.7 Stable count
Defines the interval in counts of 5 seconds where the readings shall be within the stable deviation % for accept-
ing the flow for learn flow and verify flow.

5.9.2.8 Stable max (min)
Defines the maximum minutes to find a stable flow before it gives up finding a stable flow for learn flow or verify
flow. The result will be set to O for the station.

A stable flow is required to:

e record an observed flow when learning or verifying flow. May be copied as new ‘expected flow’.
e record an observed idle flow when zero flow is expected. May be copied to ‘allowed idle flow’.

The flow is considered stable when:

e ‘Start delay’ has elapsed, and

e ‘Stable count’ consecutive values, taken at 5 sec intervals,
e are within ‘stable deviation’ percent of the first value,

o realized before ‘stable max’ minutes has elapsed.

The requirement for a stable flow does not apply under normal operation where, instead, after the ‘start delay’
or ‘change delay’ the momentary measurements are used.

5.9.2.9 Max low deviation (%)
The maximum low deviation in % of the expected flow for the active downstream stations.

5.9.2.10 Max high deviation (%)
The maximum high deviation in % of the expected flow for the active downstream stations.

5.9.2.11 Change delay (sec)
Define the number of seconds the system shall wait from a change in running downstream stations before
checking for alarms.

5.9.2.12 Error delay (sec)
Defines the number of seconds an alarm shall be observed before it triggers the alarm.

5.9.3 Flow valve — Master Valve or Pump
This sub-panel appears at the bottom of the Rule edit page.
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Zero or more valves or pumps may be associated with a flow rule. In the web interface these valves are found in
the Hydraulics menu, under the relevant pipe and flow rule.

e They are activated when the expected flow through the associated pipe is non-zero.
e The valve(s) are assumed to be placed at the beginning of the pipe so that they control all flow into the
pipe, which leaves the pipe either to stations and/or to downstream pipes.

e These are activated when flow through the pipe is called for.
e These are deactivated in case the rule does not evaluate ok.

e The system ensures that the flow capacity of a pump or valve is never exceeded.

/ 1 v Normally closed Cpen 1 1 E-P1 15.2 0 o 1500.0 Noae

' 2 Normally closed Closed 0 F2 303 o 0 1500.0 Mone

5931 Id
A system assigned read-only identifier.

5.9.3.2 Active
This toggles the Flow Valve active or passive. In passive state it will be ignored.

5.9.3.3 Type

This is either Pump, Normally Open Master Valve, Normally Closed Master Valve or Booster pump. The pump,
N/C MV and booster pump are activated when there is a need, whereas the N/O MV is activated in case of an
alarm to close the water stream.

A pump or valve can be categorized as one of several types. Choose the one you want from the drop down.

5.9.3.4 State (not in edit form)
The state of the Flow Valve. The state can be:

e Open: The Flow Valve is active.
o Closed: The Flow Valve is passive.

5.9.3.5 Priority

Defines the priority of the Flow Valve. This is a number from 0 to 255. The higher the number is the higher prior-
ity it has. The controller starts Flow Valves from highest to lowest priority until it has achieved the needed capac-
ity. Flow Valves with the same priority will be started cyclic to obtain equal usage.

5936 IO
A reference to the Line Unit output controlling the pump or Master Valve.

5.9.3.7 Flow sensor
A reference to a sensor Line Unit input for a flow meter assigned to the Flow Valve. This is optional but reduces
the reaction time on no flow.
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5.9.3.8 No flow threshold
Defines the minimum flow to prevent a No flow alarm.

5.9.3.9 Start delay
A delay in start from the first downstream station starts until the pump or MV is activated.

5.9.3.10 Stop delay
A delay in stop from the last downstream station stops until the pump or MV is deactivated.

5.9.3.11 Capacity
The flow capacity of the valve or pump. The system will not allow stations to turn on if it cannot open valves or
start pumps to supply the expected water flow.

5.9.3.12 Error, Error code
Errors related to the hydraulics system. Possible Error State values:

e None: This is the normal state.
e |O: There is an issue with the 10. See Error code.
e No Flow: There is no flow for the Flow Valve.

Error codes, refer to the general error codes.

5.9.4 Flow sensor
This sub-panel appears at the bottom of the Rule edit page.

Zero or more flow sensors may be associated with a flow rule. ‘Measured flow’ of the rule is the sum of ‘meas-
ured flow’ from its active sensors.

e The sensors provide ‘measured flow’ input to the rule.

e The sensor(s) are assumed to be placed at the beginning of the pipe so that it measures all flow into the
pipe, which leaves the pipe either to stations or to downstream pipes.

In the web interface flow sensors are found under the rule to which they refer

d Active 10 Measured flow (gpm)

5941 Id
A system assigned read-only identifier.

5.9.4.2 Active
Whether this sensor should be ignored or not.

5943 10
The Two-wire Line Unit from where input is acquired. Observe that the |0 object contains settings for update
frequency and conversion of actual sensor input to a volumetric flow.

5.9.4.4 Measured flow
The last known measured flow.
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5.10 Simulation

Simulation allows you to use current interface settings to give a view of how programs and stations are expected
to perform in the future. The outcome is expressed in a simple line chart where you can choose points along the
line to see what programs are running and the expected flow at that point in time.

Sat, 11 Mar 2023 10:46:01

Total water consumed (gal): 0.00

1d Description Program Flow (gal/min)
13 Fountain @ pool area 6 0.00
9 Drip area 1 5 5.28
14 Drip area 2 5 5.28

Total Flow 10.57

It runs the controller code fast forward showing what will happen months or even years into the future using the
current controller settings. To better support it being used for decision making, you can make adjustments to
the system while the controller is in simulation mode, then just re-run the simulation.

The Simulation runs a copy of the controller code inside your browser as a WebAssembly executable program to
generate the fastest results.

5.10.1 Views

5.10.1.1 Simulation Graph 1k

The simulation starts from today. Click on the date field to choose the ‘end date’ for the simulation, weeks,
months, or even years in advance. Once the end date is selected the Simulation will run and display a chart of
the expected run of programs and stations.

Hovering over the chart will display a date marker at a point closest to the mouse pointer. Clicking on the chart
will switch the date marker to a small table showing you the station running, the program related to it, and the
flow measured at that time.

5.10.1.2 Simulation Data =
Clicking on the calendar icon will switch to table view of the simulated run log file, showing timestamps, the se-
verity of the log entry, what happened (a station started, for example), and the raw data for that log event.

You can search through the log data generated using the search tools in the upper right of the section.
‘Severity’ filters the data based on the degree of severity of the information recorded.

‘Search value’ is an open search field. Enter partial or full info to narrow the search results.
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This section describes the general control settings for the irrigation controller.

5.11.1 View
The Control section goes straight into a form view containing the following data:

5.11.1.1 Mode

The controller can operate in different modes as shown in the dropdown list above. In addition to these it can be
in simulation mode which means the controller won’t send any Two-wire commands to Line Units. This is useful
if no Line Units are installed yet and the daily operation is under setup and test in real time operation.

The mode Auto is the normal operation where all programs run according to the setup of water days and start
times. In that mode programs and stations can be started manually. Likewise, programs started automatically
can be stopped manually by the operator.

The mode Manual prevents any automatic start of programs. All programs and stations can be started manually
in this mode. When changing mode from Auto to Manual it will stop already started programs running. When
changing back to Auto it will NOT start programs which should have started while in Manual.

The mode Paused is used to pause all running programs and stations. They will resume when set back into Auto.

5.11.1.2 Test mode
This flag means that it won’t turn on Line Units, but it runs at normal speed. Useful for testing out Logic Engine
programs and Water Engine Schedules.

5.11.1.3 Max active stations
The maximum number of stations that can be active at a given time.

5.11.1.4 Time Zone Offset (minutes)
Offset, in minutes (positive or negative), offset from UTC. No daylight savings handled, so must be manually up-
dated 2x/yr.

5.11.1.5 Retry failed station every x hours
Defines how often a failed stations shall be retried. If set to 0 it will only do one retry (if defined). It will never
retry beyond the water window for the start time.

5.11.1.6 Station retry rule
This dropdown determines the behavior of station’s retry when failing first attempt. Accepted values are: No
retry, Unmodified, Disable verify and use force, Disable verify, Use force.

5.11.1.7 Water budget

The global water budget. The global Water Budget only affects Programs that have correction set to ‘Water
Budget’ and only affects steps defined in time or amount. Programs with None or ‘Weather’ in correction and
steps in MAD are not affected.

5.11.1.8 RainlO

This dropdown allows the user to select a Rain sensor to be used with this controller. The Rain sensor can either
be a contact closure (constant on for the duration of the rain) or a pulse input type (Rain bucket that gives a
pulse for every given amount of rain). The rain IO is an input Line Unit like the sensor Line Unit or the SDI-12
data Line Unit.
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For the contact closure type the sensor Line Unit must be configured as switch input with send of interrupt on
value and clear of attention.

For pulse input type the sensor Line Unit must be configured as counter input with send of interrupt on value
and clear of the value.

5.11.1.9 Rain input type
The choice “switch” is used for rain contact. The “bucket” is used for tipping rain bucket types.

5.11.1.10 Rain threshold (mm)

The “Rain threshold” is used for tipping rain bucket to define the amount of rain to trigger the rain alarm. The
rain input is counted in half hour intervals and the sum of current half hour and last half hour is checked against
the threshold. Once it reaches the threshold it will trigger the rain alarm.

The value will be applied to the surface accumulator for each station on each pulse. The max surface accumula-
tion for each station is considered for the case of any run-off. Typical value for a rain bucket is 0.01” or 0.25mm.

5.11.1.11 Rain start delay (minutes)

Value, in minutes, that is used to delay start of station(s) after the contact closure type rain alarm goes off or this
time has elapsed since last pulse for the pulse type of rain sensor. The maximum value is 65535 minutes (45
days).

5.11.2  Editing the Control section
You can directly edit the fields in this form/view.

Click Save to store your changes.
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6 Logic Controller

Also known as Logic Engine and Rules Engine. A programmable automation controller capable of reading sensor

Line Units, doing calculations and carrying out actions, e.g., turning on or off Line Units.

Search field
CH+
Search value
D Description State Type Source ID Source sub ID Value
/7 1 State of irrigation Unknown We engine state 0 0 0
Va 2 Rain input Unknown 10 value 679088867 1 0
7 3 Old state of irrigation engine Unknown Local 0 0 0

Variables holds a value for use in block programming. The values may refer to a value, state, or property else-
where in the system.

Variables are stored as signed 32-bit integers.

6.1.1 View
This is a list of all variables used in the Logic Controller

6.1.1.1 Id
A system assigned read-only identifier.

6.1.1.2  Description
A short descriptive text. Max 31 characters.

6.1.1.3 State
State of the variable. This can be “Unknown”, “Ok” or “Resource Not Found”.

6.1.1.4 Type
The type specifies to what the variable connects to:

e |ocal

e jovalue

e jo attention

e tw (two-wire) state (0: off, 1: charging, 2: operational, 3: short finding, 4: leak finding, 99: unknown)

e we engine state (0: init, 1: manual, 2: auto, 3: paused, 4: raining, 5: Two-wire not operational)

e we schedule state (deprecated)

e we timeslot state (0: unknown, 1: out of range, 2: included, 3: excluded)

o we pipe flow

e we station state (0: inactive, 1: idling, 2: wait schedule, 3: wait start, 4: started, 5: wait stop, 6: soaking,
error, 8: rain soaking)

e we station available water

e we station in state (The number of stations in a state given by Source ID)

7:

o we flow state (0: ok, 1: no flow, 2: unexpected flow, 3: flow too low, 4: flow too high, 5: resource missing,

6: verify flow, 7: learn flow)
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o we flow rule measured flow

o we flow rule observed idle flow

o we flow valve state (0: unknown, 1: closed, 2: open)

o we flow valves in state (The number of flow valves in a state given by Source ID)
e we program state (0: inactive, 1: idling, 2: running, 3: manual)

e we program in state (The number of programs in a state given by Source ID)

6.1.1.5 Source Id, Source sub id
For types ‘io value’ and ‘io attention’ specifies the Line Unit and port from which the value should be obtained.

For types ‘we schedule state’, ‘we timeslot state’, ‘we water resource state’, ‘we water resource flow’, ‘we sta-
tion state’, ‘we station available water’, ‘we station group active’ specifies the id of the relevant object.

The Line Units should be set up to send their data using interrupts, so that the value is updated in the in-memory
object.

6.1.1.6 Value
This is the initial value of a variable, taken when first set, or whenever the Node is restarted.

Also, this value is returned by the @<id> read

of ‘last read value’ when the value has not yet been read.

CN+
~ if: 1 # Fertilizer control block P |
~ if: (§1 1= $32) # New fertilizer setting V + /7 0
log info: New fertilizer setting: $1. Last setting: $32 v P |
set: $33 = ($1 & 0x01) * $2 (R VN |
set: $33 = $33 + (($1 & 0x02)/2) * $5 ( v P |
set: $33 = $33 + (($1 & 0x04)/4) * $8 (R VN |

Blocks are instructions carried out by the controller, enabling relatively advanced programming.
When programming you may reference variables as:

e S<id>: Read the variable
o Variables are read, in memory, from the relevant objects.
o Inputs from sensor Line Units must be kept up to date by the sensor Line Unit sending interrupt
messages.
e  @<id>: Use the previously read value of the variable.
o Will be the ‘value’ field of the variable definition if it has not previously been read.
e $?:The result of the previous evaluation.
o Ifthere is no pervious evaluation, as e.g., in the first line of an indented block, the returned
value will be 0.

(<id> should be replaced with the id of the relevant variable).

Comments may be added to lines when preceded by a ‘#’ (the ‘hashtag’ symbol). The maximum allowed length
of aline is 47 characters. Example: action: POST /1u/677088648/2/0off # shut off valve

60



Lines at the root level always start with the type ‘if’. The block of lines under this are executed when the ‘if’
statement evaluates true, whereafter that block cannot be entered again for 2 seconds. ‘if’ and ‘while’ state-
ments at lower levels are likewise protected against re-entry for 1 second.

The program must be saved in its entirety to take effect. Upon editing and saving lines, a button to save the pro-
gram becomes selectable in the upper right-hand corner of the screen.

6.2.1 View
Following are the fields used to edit lines.

6.2.1.1 Id
A system assigned read-only identifier.

6.2.1.2  State
The state of a line specifies what it is currently doing. State is read-only. Possible values are:

e dle

e  process

e pending

e waiting

e  parse error

e variable not found

e unrecoverable action error

6.2.1.3 Type
This specifies the type of the block, and hence the interpretation of the data. Possible values are:

e Invalid:
o Informational only. Should not be used.

o if:
Data contains a Boolean expression.
The block of lines found indented after the ‘if’ will only be evaluated when the ‘if’ statement
becomes true.

o ‘if’ statements at the root level, when evaluating ‘true’ and triggering the underlying code, are
protected against re-entry for 2 seconds.

o Other ‘if’ statements, when evaluating ‘true’ and triggering the underlying code, are protected
against re-entry for 1 second.

o Multiple consecutive ‘if’ statements at the same level may reference the same temporary re-
turn parameter $?. It is possible to build code executing like the switch or case statement of
other programming systems.

e while

o Data contains a Boolean expression.

o The block of lines found indented after the ‘while” will be evaluated while the statement is true.

o The block is entered once per second when the ‘while’ statement evaluates true.

e Sleep
o Data specifies number of seconds the logic engine should pause evaluation of this block.
e calc:
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Does a calculation.
The result is available as variable $? in the following line.
It is not necessary to set up a variable to hold the (temporary) result.
example:
= calc: 142
» action: POST /1lu/$?/1/on
o Same as ‘set’ except uses the system return variable to return the result.

e set:
Sets a variable,
i.e., evaluates a formula and inserts the result in a variable.
example:
"= set: $2 =1+ 2 * 2 + §?
" action: POST /lu/$2/1/on
o Same as ‘calc’ except it returns the result in a variable.
e Qaction:

o Data contains an action to carry out,
o written in the form of a REST statement to the controller.
o Anything you can carry out through the REST API can be carried out as an action resulting from
evaluation of blocks.
o Actions insert their result code in the temporary variable S?.
o Areturn code of 0 marks a successful action.
o log debug, info, warning, error:
o Datais a text entered into the system log
o Labelled according to the specified log type.
o Log texts may include variables, e.g., ‘Variable 4 = $4, 3 = $3’

6.2.1.4 Data
Data is the expression or text qualifying the type of the block, e.g.,

e comparison (if/while)
o 1listrue, Ois false. Values different from 0 evaluate true. You may insert a variable directly, e.g.,
S? to check the return code of the previous line.
equal: ==
not equal: <>
greater than: >
greater than or equal: >=
less than: <
less than or equal: >=
or: ||
and: &&
not: !

O O 0O O 0O O O O O

o Generously use parenthesis to guide the execution. E.g., ‘1 f ($2==5) && (! ($3=34))’
e formula (calc)
o A mathematical expression, including variables, may be entered. Supports:
= () to raise priority in expression
= +-*/asthe four standard mathematical operators
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= <var>My as power of <var>. Use e.g. y=0.5 for square root. Use () to ensure the right
priority, e.g. ‘3 + $122’ must be written as ‘3+($172)’ as otherwise 3 will be added to $1
before the power operator.

* & as bitwise AND, ex. $S1 & 0x01 to mask least significant bit

= | as bitwise OR, ex. $1 | 0x01

= las NOT operator

=  &&aslogical AND

= || aslogical OR
= ==3s logical test
= I=as logical negative test

= <<=>>=aslogical test
o Variables used are integers, but the equation may include decimal values, and the calculation is
done using floating point. The result is converted to a signed 32-bit integer though.
o The result of the calculation is available as $?.
e variable assignment (set)
o Works as calc, except that the result is immediately assigned to a variable. As for calc, the result
is also available in $?.
e  REST statement (action)
o Actions are written as REST statements to the Node and work the same way. E.g., ‘POST
/1u/$2/$3/on’ means turn on the port $3 on the Line Unit with address $2.
o text(log)
o Enter the text you want to appear in the log. You can use variables.

This section holds the general control for the Logic Controller.
You can directly edit the fields in this form/view.

Click Save to store your changes.
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7 Two wire

Entries under the Two-wire main menu pertain to devices sitting on the Two-wire path, i.e., line units (also re-
ferred to as Line Units) with their 1/0 ports and configurations.

7.1 Overall control of the Two-wire and definitions

7.1.1 Line Unit models
The Line Units supported by the system depends on the configuration supplied with the controller. The Line
Units fall within various generations and type of Line Units. Further they also exist in various OEM branding.

SRC Ranger Decoder
1001
*BLUETO LINE

|

Made in Denmark

Picture Terminology Also known as (Crys- Characteristics
used in this man- | berg terminology)
ual
MK3 FD TECH+ New generation.
Various parameters to control
Crysberg operation.
¥ TECH + 101 Possibility of auto set parame-
TSTATON 671088641 ters.
o | Various diagnostic features
@ |
PRODUCTION CODE USAPZZ I
Country of origha Duamak c € I
MK2 Grower Line Unit Previous generation.
Various parameters to control
N operation.
SRC Decoder 1001
R OUNE
- T3 aTATION —
A1 Wit o
Aucnm e
Ll
RKLD Ranger Line Unit Previous generation.

For the simple setup.

Fixed inrush, few choices of
holding.

They are in group 1, see later
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7.1.2 Overload check
Before turning on a Line Unit (solenoid valve) the interface ensures it is safe to do so. The following checks are
applied. All blocks are reported as ‘Two-wire load too high (1003)’.

1) The lineVoltage is checked. Must be >=21V. lineVoltage is indicative of the lowest voltage anywhere in the sys-
tem. Line Units can operate safely down to 21V.

2) The current is checked. Must be <=75% of interface capacity (which may be e.g., 800, 1000 or 1500mA de-
pending on interface version).

7.1.3 Verify

Verify means that the system verifies Line Unit on/off operations. For RKLD and MK2 this is done by measuring
current draw at the MK3 Interface during an ON command. It is not possible to verify an OFF command for RKLD
and MK2. For MK3 is used a patented measurement of the plunger position 100ms after turning on, and just be-
fore turning off.

On the MK3 it also measures the inductance and resistance and check those values against the limits. The limits
depend on whether it is turned on using the autoswitch parameters or via manual switch parameter.

Any error in activating a Line Unit with verify option will leave the Line Unit in OFF state. That counts for all types
and generations.

7.1.4 Force
Force means ignoring system safety features preventing overload of the Two-wire.

7.1.5 Solenoid activation
Solenoid activation is controlled by various parameters. These can be defined through 10 configurations or for
the MK3 learned as the optimum drive.

7.1.6 Autoswitch
This function lets the MK3 Line Unit find the optimum drive parameters for the solenoid by activating the sole-
noid several times and analyze the inrush profile.

The parameters might need adjustment from the learned parameters due to different hydraulic condition during
learn and operation.

7.1.7 Inrush voltage
Inrush voltage is the voltage the output Line Unit applies to the solenoid during the inrush time to move the
plunger to the ON position.

The voltage is typically in the range of 15V to 20V. Increasing the inrush voltage will take more energy from the
Line Unit’s internal capacitor and the recharge will cause a voltage drop on the Two-wire. This could lead to an
overload.

7.1.8 Inrush time
Inrush time is the time in milliseconds the Line Unit applies the inrush voltage to move the plunger to the ON
position.

The inrush time is typically in the range of 20ms to 50ms. Increasing the inrush time will take more energy from
the Line Unit’s internal capacitor and the recharge will cause a voltage drop on the Two-wire. This could lead to
an overload.
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7.1.9 Holding voltage
The holding voltage is the voltage the Line Unit applies after the inrush to keep the plunger in the ON position.

This voltage should be as low as possible to lower the power consumption on the Two-wire. Typical holding volt-
ages are in the range of 1V to 3.5V with the majority in the low end. Increasing the holding voltage will increase
power consumption in the power of two of the voltage.

7.1.10 Adjust to line voltage
The MK2 Line Unit has an option to adjust the inrush and holding voltages independent of the Two-wire voltage
as long as its voltage in the range of 27V to 35V.

Outside these boundaries the output voltage will decrease or increase respectively. If the Line Unit is placed near
the MK3 Interface the output voltage might then be higher than expected with an excess power consumption.

A line unit is synonymous to a decoder.

7.2.1 View
The list of line units represents individual Line Units and their immediate properties. Each will have 10 properties
according to the Line Unit’s type.

Search fie

/ 1001 crysberg mk2 mk2 & 0 [ 1 Lngwnwn Urknosn
/ 12345 crysbeng mk2 mk2 & 0 3 6 Lnawn Urknoan

mk2 3 0 3 § Lnnawn Urknosn

7.2.1.1  Address
The Line Unit 32-bit address. For MK2 and RKLD types it is a 16-bit address.

7.2.1.2 Type
The type of line unit at this address.

7.2.1.3  Protocol
Shows the protocol used for that Line Unit.

7.2.1.4 Hardware / Software versions
The currently installed versions for each part of the Line Unit. This is only relevant for MK3 and shall as minimum
have:

Output Line Units: HW: 0 SW: 6
Sensor Line Units: HW: 1 SW: 8
SDI-12 Line Unit: HW: 4 SW: 4

7.2.1.5 Inputs / Outputs
The number of Inputs and Outputs defined or detected for the Line Unit.

67



7.2.1.6 State
Current state of the Line Unit. Can be one of several values: unknown, discovered, failed, ok.

7.2.1.7 Discover State
Discover state of the Line Unit. Can be one of several values: unknown, not seen, seen.

7.2.2 Actions on Line Units
Click on the action icon.

C)l+ )&

Discover new MKS3 line units

Rediscover all MK3 line units

/ Reset all line units
/ Restart all line units
P

Delete all line units

Discover new MK3 line units is used to find all MK3 Line Units installed since last time this function was exe-
cuted. The Rediscover all MK3 line units will find all MK3 Line Units including Line Units discovered previously.

When running the Discover new MK3 line units all Line Units are set to “not seen” in Discover state before the
querying the Line Units. After the query all new Line Units will have Discover state set to “seen” and state is “Dis-
covered”. They can thus easily be distinguished from the old Line Units.

When running the Rediscover all MK3 line units all Line Units are set to “not seen” in Discover state before the
querying the Line Units. After the query Line Units in state “not seen” have not responded and must be investi-
gated or removed from the list.

Note: if a MK3 Line Unit has been used with another controller in the past it can only be found using the Redis-
cover command. Alternatively, it must be factory reset using the old controller before it is removed.

Reset all line units acts as a broadcast stop all outputs.
Restart all line units will reboot all Line Units. Active Line Units will close the output.

Delete all line units will clean the list. If the controller has MK2 or RKLD Line Units be aware they must be added
manually again.

7.23 Creating a Line Unit
It is only necessary to create MK2 and RKLD Line Units. MK3 can be created, but recommended to use the dis-
cover command.

Click on the plus icon to create a new Line Unit:
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Type
crysberg rkd v

Address

10001

CREATE  CANCEL
Alias is optional and is used as alternative identification of the line unit. The alias must be unique. Aliases are
only used via the APl and in any case the id (address) of the line unit is substituted with #<alias>.

Lastly, the number of inputs and outputs must be defined.

7.24 Editing a line unit
Editing a line unit will display a limited access form like this:

Index P Type Description Attention Value

7/ 1 output Test 0 0

Actually, nothing to edit here, but ‘editing’ an 10 will bring up a limited edit panel where you can change the de-
scription of the 10 or manipulate the Control and Configure sub-panels content. Details for those sub panels can
be found in later sections of this manual.

7.24.1 Type
The types available will depend on MK3 Interface factory configuration.
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7.2.4.2  Address

The Line Unit address. For MK3 it is 32-bit. For MK2 it is 16-bit. For RKLD in group 1 the address is 10000 for
NEW, 10001 for ST1, 10002 for ST2, .... 10100 for ST100, 11000 for MV, 11001 for BO1, 11002 for BO2, and
12000 for COV (N/O MV). For subsequent groups add 3000 for the mentioned addresses for each group.

7.2.4.3 10 sub-panel

Visible at the bottom of the form when editing a Line unit. It lists the /O ports (via ‘Index’) and their types from
that Line Unit.

Editing a row opens a page for the selected 1/0, which is the same page accessed through editing an entry from
the 10 list.

Index P Type Description Attention Value

Vg 1 output 10001-1 0 0

10 sub-panel

7.2.4.4 Control sub-panel for MK3 Line Units

When editing a MK3 Line Unit, you will see an additional Control sub-panel. This relates to the Line Unit itself,
not its I/O ports. It is not available for RKLD or MK2 type Line Units.

[ ]

FACTORY RESET
Line Resistance ¢ 26 ohm
Temperature e 2972 °C
Voltage o 41841 mv
Leak e 63 mA
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7.2.4.4.1 Factory reset
Press this button to factory reset the Line Unit. The Line Unit will then be left with Unknown configuration and in
unconfigured Config state.

7.2.4.4.2 Line resistance
Press the refresh button to measure the line resistance from MK3 Interface to Line Unit. The line resistance for
2.5mm?2 cobber cable is 16Q per km back and forth.

7.2.4.4.3 Temperature
Press the refresh button to read the current Line Unit temperature.

7.2.4.4.4 Voltage
Press the refresh button to read the current Two-wire peak voltage at the Line Unit. The voltage is in mV.

7.2.4.45 Leak (only MK3 output Line Units)
Press the refresh button to read the current leakage from Line Unit outputs to ground. This measurement is in-
dicative of the wire and solenoid insulation state. The reading is common for all connected output.

7.2.4.5 Control sub-panel for SDI-12 Data Line Units
When editing an SDI-12 Data Line Unit, you will see an additional Control sub-panel called CONFIGURATION. This
is used to apply SDI-12 Data Line Unit configurations, see 7.4.1.1.
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This section covers working with the 10 ports available to the Line Units. 10s are automatically created when
“Discover new MK3” detects a new Line Unit or when a new Line Unit is created. They are created with descrip-
tion set to the address of the Line Unit followed by 10 index.

7.3.1 View
This view details the Inputs and Outputs of a Line Unit.

Description Address Index Type Configuration Config state Attention Value (expr modified) Verify sum

v ST1 671088772 1 Output Autoswitch Configured 0 0 1068
v ST2 671089576 1 Output Autoswitch Configured 0 0 516
v ST3 675089776 1 Output Autoswitch Configured 0 0 616
v ST4 675089776 2 Output Autoswitch Configured ] 0 1113
v ST5 675089776 3 Output Autoswitch Configured 0 0 697

7.3.1.1 Description
A description of the actual 10. Used as reference for setup of stations, pumps, flow etc., in the water engine.

7.3.1.2 Address, Index
The Line Unit address and 1/0O port number.

Check out the Appendix: API Primer on ways to manipulate data.

7.3.1.3 Type
Describes the type of Line Unit, either input or output.

7.3.1.4 Configuration
The actual configuration of the Line Unit. Read-only. Must be set under the configure sub-panel.

7.3.1.5 Config state
State of configuration. Must be in state “configured” to be operational.

7.3.1.6 Attention

If ‘1" it indicates the 10 has set the attention flag. Normally the API handles REST commands and their responses
including feedback from a Line Unit to which the command was sent. State changes happening in Line Units out-
side of commands have no return path. The state change gives rise to a Two-wire interrupt which is reported in
the heartbeat as the attention bit.

An example of an attention is if Two-wire voltage is detected low while in hold state. This can happen any time
between turning on and turning off the Line Unit.

The Irrigation engine handles the attention, but if used as interface via the APl these attentions must be handled
by the 3" party controller.

The following sections describes the various attention bits which can be set by the different types of decoders.
As the overview mixes the display with a bit indicating new value, then the attentions from the decoder must be
read by decoder 10 dialog by clicking the pencil and then read all values.
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7.3.1.6.1 Attention from sensor decoder
Bit Description Possible cause/comment
0 Voltage on sensor positive terminal (red) Sensor part not isolated from the 2-wire
higher than 44V
1 Voltage on sensor negative terminal (black) | Sensor part not isolated from the 2-wire
higher than 44V
2 Reserved
3 Driver error Restart system. If pertinent, then change the sensor
decoder
4 Sensor current higher than 30mA Check sensor for short
5 Low internal voltage, less than 16V Low 2-wire voltage
6 High internal voltage, higher than 47V 2-wire issue
7 Measurement less than low trigger point Not supported by the user interface.
8 Measurement higher than low trigger point | Not supported by the user interface.
9 Measurement less than high trigger point Not supported by the user interface.
10 Measurement higher than high trigger Not supported by the user interface.
point
7.3.1.6.2  Attention from SDI-12 data decoder
Bit Description Possible cause/comment
0 Data has changed
1 Measurement less than low trigger point Trigger point set in the configuration
2 Measurement higher than low trigger point | Trigger point set in the configuration
3 Measurement less than high trigger point Trigger point set in the configuration
4 Measurement higher than high trigger Trigger point set in the configuration
point
5 Parse error on the SDI-12 data communica- | Sensor does not obey the SDI-12 specification. Commu-
tion nication error on the SDI-12 data bus.
6 Timeout on SDI-12 Sensor not connected/not responding
7 Internal error Restart system. If pertinent, then change the sensor
decoder
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7.3.1.6.3 Attention from output decoder

Bit Description Possible cause/comment
0 Leak on solenoid side There is a leak to ground on the solenoid side.
1 Hold error The decoder was not able to hold the plunger in the
ON position
7.3.1.7 Value

Actual value of the 10. For output it is O for OFF and 1 for ON. For input it is the raw value read, or an expression
converted value if specified in the sensor Line Unit configuration.

7.3.1.8 Verify sum

This is a verification sum for the activation of an output. The values shall be > 100 for a positive confirmation. If
less than 100 then tweak the inrush and folding parameters as described below. The verify is affected by the in-
rush voltage and inrush time. If one or both are high the verify sum will be large (more than 2000) and indicates
a higher current draw than necessary.

7.3.2 Editing an 10 object
To edit an 10 device, click the pencil icon next to the entry you wish to edit.

Only the description can be edited.

733 Control sub-panel, Output Line Unit

CONFIGURE

Override options
Verify Force

Override switch parameters

Inrush voltage 17.6 .
Inrush time 100 s
23 .

Holding voltage

PING ON )FF AUTO SWITCt

7.3.3.1 Override options
This setting allows overriding the default Verify and Force options as set in the 10 configuration. Changes will be
used by the Irrigation engine regardless of another configuration was applied earlier.

7.3.3.2 \Verify
Only available if overriding default options is set.

7.3.3.3 Force
Only available if overriding default options is set.
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7.3.3.4  Override switch params
This setting allows overriding the default switch parameters as set in the 10 configuration. Changes will be used
by the Irrigation engine regardless of another configuration was applied earlier.

7.3.3.5 Inrush voltage
Only available if overriding default switch parameters, and supported by Line Unit (i.e., not RKLD).

7.3.3.6  Inrush time
Only available if overriding default switch parameters.

7.3.3.7 Hold voltage
Only available if overriding default switch parameters.

7.3.3.8 Ping
This is a function to check the Line Unit. The function performs a Line Unit ON followed by an immediate OFF
with the set options. The Line Unit will be ON less than one second.

7339 On
This turns ON the Line Unit. The Line Unit will stay ON until it is turned OFF by the OFF button. Any water usage
is not accounted for in the Irrigation engine.

Before turning on a Line Unit (solenoid valve) the interface ensures it is safe to do so. The following checks are
applied. All blocks are reported as ‘Two-wire load too high (1003)’.

1) The lineVoltage is checked. Must be >=21V.
lineVoltage is indicative of the lowest voltage anywhere in the system. Line Units can operate safely
down to 21V.

2) The current is checked. Must be <=75% of interface capacity (which may be e.g., 800, 1000 or 1500mA
depending on interface version).

7.3.3.10 Off
This function turns OFF the Line Unit. If the Line Unit was turned ON by the water engine it will start it again.

7.3.3.11 Auto switch
This function performs an auto switch in the Line Unit. It is only available for MK3 Line Units.

Value C
Switch parameters C
Resistance C ohm
Inductance Cc mH

7.3.3.12 Value, with Refresh
Refresh triggers the web interface to read the raw value as ‘1’ for ON and ‘0’ for OFF. With verify flag it will do a
hold test of the plunger.
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7.3.3.13 Switch params, with Refresh
Refresh triggers the web interface to read the actual switch parameters used for the Line Unit. If override switch
params has been used it will be those values. Otherwise, it will be the values from the configuration. The values
are in Volt and millisecond (ms) respectively.

7.3.3.14 Resistance, with Refresh
Refresh triggers the web interface to read the solenoid resistance. The resistance is updated on every ON com-
mands. The value is in Q.

7.3.3.15 Inductance, with Refresh
Refresh triggers the web interface to read the solenoid inductance. The inductance is updated on every ON com-
mands. The value is in mH.

734 Configure sub-panel, output Line Unit
Configure the 10 by choosing a configuration from the dropdown list.

Unknown v

If no configuration is applied to an output, it will automatically be set to 17.6V, 100ms and 2.3V at the first ON
command.

7.3.5 Control sub-panel, Input Line Unit

CONFIGUR

c
Al
Vatue 6.000000
——— 127
Value (expr 2) 10
Minimum value 65535
Maximurhovaiue 0]
Logged digital value 22185065
Last digital value 191
Attention 0
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7.3.5.1  Justvalue
This toggle defines whether the refresh button just reads the actual ‘raw value’ of the sensor Line Unit or all val-
ues.

7.3.5.2 Refresh

Reads the sensor Line Unit. Value is the actual raw value from the sensor Line Unit. minValue and maxValue are
the minimum and maximum values registered since last clear. logDi is the pulse counter (32-bit). lastDi is the
time from last input pulse until the Line Unit read in milliseconds (ms).

7.3.5.3 Value
Shows the raw value read from the sensor Line Unit. The value is stored in volatile memory in the sensor Line
Unit. The value is in floating point.

7.3.5.4 Value (expr 1)
This is the value converted via the expression 1 in the 10 configuration. The value is in integral number.

7.3.5.5 Value (expr 2)
This is the value converted via the expression 2 in the 10 configuration. The value is in integral number.

7.3.5.6  Minimum value
Shows the minimum value registered by the sensor Line Unit since last clear of this particular value. The value is
stored in volatile memory in the sensor Line Unit.

7.3.5.7 Maximum value
Shows the maximum value registered by the sensor Line Unit since last clear of this particular value. The value is
stored in volatile memory in the sensor Line Unit.

7.3.5.8 Logged digital value

Shows the total counter value registered by the sensor Line Unit since last clear of this particular value. Only for
digital input. The value is stored in non-volatile memory in the sensor Line Unit and updated on a regularly basis
and upon power down.

7.3.5.9 Last digital value
Shows the time in milliseconds since last pulse input registered by the sensor Line Unit. Only for digital input.
The value is stored in volatile memory in the sensor Line Unit.

7.3.5.10 Attention
Same as before

7.3.6 Configure sub-panel, Input Line Unit

7.3.6.1 Config
Select a configuration from the dropdown menu.

7.3.6.2  Apply config
Apply the configuration to the Line Unit.

7.3.7 Info side-panel

While on the edit page for an input or output Line Unit, you can access the Line Units Info sub-panel by clicking
on the ‘LU’ button at the top of the edit page. It provides some relevant info about the type and a list of Inputs
or outputs associated with that Line Unit. Refer to the sub-panel in the previous Line Unit section for information
on each field in that form.
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7.4.1 Line units

Line configurations are used to configure line units on Line Unit level rather than on the 10 level. This is e.g. for
SDI-12 Data Line Units. The individual I0s on a Line Unit can though still have a configuration on 10 level if a for-
mula is needed to convert the signal from a sensor to engineering units.

7.4.1.1 SDI-12 Data Line Unit

The SDI-12 Data Line Unit is a new decoder type which communicates with an SDI-12 sensor device. The configu-
ration is 1:x meaning one SDI-12 Data Line Unit to one or more SDI-12 sensor device(s). The SDI-12 Data Line
Unit and interface support up to 64 sensor data points in total for the SDI-12 sensor device(s) and are referred to
as 10 objects in the interface. The SDI-12 Data Line Unit comes in three variants for 3, 24 and 64 sensor points.

7.4.1.2 SDI-12 sensor addresses

An SDI-12 sensor device has an address the SDI-12 Data Line Unit must use to communicate with the SDI-12 sen-
sor device. If more SDI-12 sensor devices are used on one SDI-12 Data Line Unit it must be ensured these SDI-12
sensor devices have unique addresses. The SDI-12 sensor devices are normally setup to address 0 from the fac-
tory. You need to consult the sensor device manual on how to change the address.

7.4.1.3 List the SDI-12 Data Line Units
The “Line unit” sub menu under configurations level lists the configurations defined on the controller:

ID Decoder Type Description
7/ 1 sdi-12 WET-150 standard Arg M
Va 5 sdi-12 AquaCheck Moisture & Temperature (SDI-12 address 0)
Ve 6 sdi-12 Apogee SP-421.2.9
Ve 8 sdi-12 Atmos-41 (Standard Arg M)
Ve 10 sdi-12 DeltaOHM HD3910.2
7/ 1" sdi-12 Teros-12
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7.4.1.4 Create and edit the SDI-12 Data Line Unit

|
1

Decoder Type

sdi-12

Description

Delta OHM HD3910.2.S.5 Arg M

Operation Mode Run every

Automatic - 15 seconds -
Power Contro Startup time

Auto - 5 seconds -
Max Measure Time

10 seconds -

Interrupt Definitions

Min Max Difference Value interrupt Status interrupt

B 0 0 0 Value changed v Disabled v

Sensor Definitions

SDI-12 address Command Type
§ 1 Standard (!M) v
Value Position Description Precision Interrupt Definition
i 0 Status 0 Value: Change v
& 1 WwWC 3 Value: Change v
§ 2 Temperature in deg C 1 Value: Change v

This form above is used to define how to communicate and operate the SDI-12 sensor device(s). The various
fields are described in the following.

7.4.1.4.1.1 Id:
Auto generated by the interface.

7.4.1.4.1.2 Decoder Type:
Automatically set to sdi-12. Currently the dropdown list only contains sdi-12. This might expand in the future.

7.4.1.4.1.3 Description:
This is a user defined description of up to 100+ characters.

7.4.1.4.1.4 Operation Mode:
This defines the mode of operation between disabled, manual, or automatic (default). Manual operation is for
API controlled reading. Automatic is for the SDI-12 Data Line Unit to perform regular readings.

7.4.1.4.1.5 Run every:
Defines how often the SDI-12 Data Line Unit shall read the sensor device in automatic mode.
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7.4.1.4.1.6 Power control:

Controls the power sourcing to the sensor device as Auto (default) or Always On. That depends on the type of
sensor. Reading e.g. pulse input will require always on, whereas reading a moisture sensor can be in auto and
thus have the power turned on whenever the SDI-12 Data Line Unit reads the sensor.

7.4.1.4.1.7 Startup time:
Defines the powerup time for the sensor before reading.

7.4.1.4.1.8 Max Measure Time:
Defines the maximum time waiting for the reading (timeout).

7.4.1.4.2 Interrupt definition section:
An interrupt definition defines when the SDI-12 Data Line Unit shall interrupt the interface for delivering new
data. A total of 16 interrupts can be defined.

Click on the add button (+):

Interrupt Definitions

Min Max Difference Value interrupt Status interrupt

0 0 1 Disabled v Disabled v

m

7.4.1.4.2.1 Value changes + Difference:
Defines whether an interrupt shall be generated when the value change more than what is specified in Differ-
ence.

7.4.1.4.2.2 Status interrupt + Min/Max:
Defines whether an interrupt shall be generated when the value changes in respect to the Min and Max values.
Possible selections: Below Min, Above Max, Outside range, Inside range.

7.4.1.4.3 Sensor Definition section:
This section defines how to communicate with the sensor device.

7.4.1.4.3.1 SDI-12 address:
The SDI-12 sensor device address.

7.4.1.4.3.2 Command Type:

Defines how to communicate with the sensor device. The SDI-12 Data Line Unit supports “Standard (!M)”,
“Standard Arg (!IM<n>)", “Concurrent (!C)”, “Concurrent Arg (!C<n>) and Continuous (!R)”. Which one to choose
depends on the actual sensor device and what it supports and how it is used. If more command types are
needed due to various data for each command, then the same SDI-12 sensor device can be defined multiple
times with the same address but different command types.

7.4.1.4.3.3 Sensor Data:
Defines where the data comes from. A total of 64 sensor data definitions can be specified.

Click on the add button:
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Sensor Data

+ Value ldx Description Interrupt Definition

0 Disabled v
Required.

]

7.4.1.4.3.4 Value ldx:

Defines the index in the response for an 10. The index is O-relative. The 10 will become the same index+1 (1-rela-
tive) and are automatically created as objects in the 10 section with description as SDI-12 Data Line Unit address
- idx.

7.4.1.4.3.5 Description:
A description of the value, max 32 characters.

7.4.1.4.3.6 Precision:
Defines how many decimals of the raw value which shall be preserved; i.e. if the raw value shall remain un-
changed (0), multiplied with 10 (1), multiplied with 100 (2) etc up to 6.

7.4.1.4.3.7 Interrupt definition:
Defines a link to the interrupt definitions in the Interrupt section.

7.4.1.4.4 Import/Export:
When creating a new configuration, it is possible to import a setup from a previous exported setup. Likewise, a
setup can be exported for later import on the same controller or another.

7.4.1.5 Configure the 10

For the I0s defined by the SDI-12 Data Line Unit it is possible to apply an IO configuration to convert the value to
e.g. engineering units. The conversion is made using the raw value read from the SDI-12 data decoder. Example
of such 10 conversion needed for the Teros-12 sensor:

Description
Teros-12 Soilless media

Expression to modify interrupt value stored in object

(0.0000000006771*x*x*x - 0.000005105*x*x + 0.01302"x - 10.848) * 100

X gets replaced by value
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7.4.1.6  Example of SDI-12 Data Line Unit configuration
The example below shows how to use two different command types for the same SDI-12 sensor device.

sdi12 -

WET-150 with 2 command types

Automatic - 30 5000nds -

Auto - 5 580005 - 2 mA
10 seconds -

Interrupt Definitions

Mo s Oitersnce [rrp—— St inteerupt
s 0 0 0 Valua changed - Disabled -
g 2 23 0 Value changed *  Inside range -
s 2 23 0 Valua changed - Outside range -
Sensor Definitions
50112 address Commans Type
. 1 Standard Arg (IM<ns) -
CmaArg  YwuePositien  Dascriphon Precwon  isterupt Desiniion
. 1 0 Water content in %ol 2 Value: Change
M 1 1 ECp (pore water EC) 3 Valye: Change =
8} i 2 Temperature deg C 1 Value: Change, Status: Inside (2...
i 1 3 Parmiivity 3 Value: Change -
. 1 4 ECb (ouk EC) 3 Value: Change
i 1 Standard (M) -
ValmPosmion  Description Pracision  inteerup: Defirtion
. 0 Permitivity 3 Value: Change
: 1 Bulk EC in mSim 3 Vake: Changa -
s 2 Temperalire in deg C 2 Vahue: Change, Status: Outside (20, ..

When applying this configuration to the SDI-12 Data Line Unit it will generate 8 10 objects:

CONTROL CONFIGURATION
Index N Type Description Attention Value
, " sdit2 Water content in 1 3501
%ovol
;s 2 sanz;  ECPAPorewater 1 270200
EC)
, 3 sdit2 Temperature deg 1 210
(o}
Vd 4 sdi12 Permitivity 1 20616
Va 5 sdi1l2 ECb (bulk EC) 1 56000
v 6 sdi12 Permitivity 1 20361
Va 7 sdi12 Bulk EC in mS/m 1 235500

N Temperature in
7/ 8 sdi12 1 2102
deg C



7.4.2 10
10 configurations are used to setup 10 with similar characteristics. The system is delivered with a set of prede-
fined configurations. These cannot be altered, but it is possible to create a copy for any necessary changes.

74.2.1 View
A list of the configurations available for your |0 devices

id Protocol Type Description
(4] rkd,mk2,mk3 output,input Unknown
v 1 mk2 input Contact input SD, sourcing power
v 2 mk2 input Contact input, external sourcing power
v 3 mk2 input Pulse input, SD sourcing power, flow rate, up to 200 pulses/sec
v 4 mk2 input Pulse input, external sourcing power, flow rate, up to 200 pulses/sec
74211 Id

A system assigned read-only identifier.

7.4.2.1.2 Protocol
Generation of Two-wire Line Unit product.

7.4.2.1.3 Type
Input, output, or sdi-12

7.4.2.1.4 Description
Short text to describe the configuration. The text is used for dropdowns for assigning a configuration to a Line
Unit’s 0.

7.4.2.2 Creating/Editing an IO configuration
Click on the plus icon to create a new configuration.

To edit a configuration, click the pencil icon next to the entry you wish to edit.
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7.4.2.3  Output type, MK3 protocol
When adding or editing an MK3 output configuration, you should see a screen like this:

1M1
mk3 -

output -

30 ms

CANCEL

7.4.2.3.1 Verify as default

This parameter means the interface/decoder will perform a verification of the inrush as well as when it turns off.
The verification checks that the plunger moves to and stays in the ON position when turned on and that it was in
the ON position before it turns off.

7.4.2.3.2 Force as default
This parameter will force the interface to turn on the decoder regardless of any warnings of overload condition
will occur.

7.4.2.3.3 Inrush voltage
The inrush voltage is a selection among predefined voltages.

7.4.2.3.4 Inrush time
The inrush time is a selection among predefined times in milliseconds.

7.4.2.3.5 Hold voltage
The holding voltage is a selection among predefined voltages.
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7.4.2.4 Output type, RKD protocol
When adding or editing an RKD output configuration, you should see a screen like this:

1M1
rkd

output -

105 v

CANCEL

7.4.2.4.1 Verify as default
This parameter means the interface will perform a verification of the inrush.

7.4.2.4.2 Force as default
This parameter will force the interface to turn on the decoder regardless of any warnings of overload condition
will occur.

7.4.2.4.3 Inrush time
The inrush time is a selection among predefined times in milliseconds.

7.4.2.4.4 Hold voltage
The holding voltage is a selection among predefined voltages.
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7.4.2.5 Output type, MK2 protocol
When adding or editing an MK2 output configuration, you should see a screen like this:

M
mk2

output -

23 -

CANCEL

7.4.2.5.1 Verify as default
This parameter means the interface will perform a verification of the inrush.

7.4.2.5.2 Force as default
This parameter will force the interface to turn on the decoder regardless of any warnings of overload condition
will occur.

7.4.2.5.3 Inrush voltage
The inrush voltage is a selection among predefined voltages.

7.4.2.5.4 Adjust inrush voltage according to line voltage
The MK2 decoder has an option to adjust the inrush and holding voltages independent of the Two-wire voltage
as long as its voltage in the range of 27V to 35V.

Outside these boundaries the output voltage will decrease or increase respectively. If the decoder is placed near
the MK3 Interface the output voltage might then be higher than expected with an excess power consumption.

7.4.2.5.5 Inrush time
The inrush time is a selection among predefined times in milliseconds.

7.4.2.5.6 Hold voltage
The holding voltage is a selection among predefined voltages.

7.4.2.5.7 Adjust hold voltage according to line voltage
The MK2 decoder has an option to adjust the inrush and holding voltages independent of the Two-wire voltage
as long as its voltage in the range of 27V to 35V.
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Outside these boundaries the output voltage will decrease or increase respectively. If the decoder is placed near
the MK3 Interface the output voltage might then be higher than expected with an excess power consumption.

7.4.2.6 Notes on relays

If a relay is driven by a decoder, it is important to notice that it is not possible to verify, nor does it operate with
inrush and holding like an irrigation solenoid. Choose a DC type relay and create a configuration where inrush
and holding are set to the DC voltage specified for the coil. Inrush time can be set at any value.

7.4.2.7 Input type, MK3 protocol

Id
101

Description

Flomec qs200-40 sch 80 dI/min copy

Expression to modify interrupt value stored in object
(x *0.4988) * 122.88

context

ds without interrupt, 0 = indefinitely

INTERRUPTS TIMINGS

Input power source

12V -

Input type
Counter -

Sensor operation mode

Continuous mode, constant on .

Current control

100

Digital trigger level

1/4 -

28dd03;400000;40270064ffff0000;40ee00;41030a000102;415fe79e810103010201020000;e 1bc05ff;4
01101

Expression to modify interrupt value stored in object

The expression is used to convert the value read from the sensor decoder to a human understandable unit. The
calculation is performed as floating point, but the result is stored in a 32-bit integer variable. Be careful not to
lose precision and avoid overflow. Leave field empty to use raw value.

For sensor decoder used for water flow input in combination with the Irrigation controller, the expression must
convert it into dl/min regardless of the actual settings of metric or US Customary. The usage of the flow input
will in this case be converted to either I/m or GPM for further handling in the Irrigation controller. In all other
cases the value should be converted to the unit which makes sense to report, use in the logic engine etc.

Secondary expression is used to convert the raw values into a count of water usage for irrigation controller. This
must be in dl.
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Both expressions follow this syntax:

e () to raise priority in expression

e +-*/asthe four standard mathematical operators

e <var>"y as power of <var>. Use e.g. y=0.5 for square root. Use () to ensure the right priority, e.g. ‘3 +
X2’ must be written as ‘3+(x”2)’ as otherwise 3 will be added to x before the power operator.

e & as bitwise AND, ex. x & 0x01 to mask least significant bit

e | as bitwise OR, ex. x | 0x01

e | as NOT operator

e &&aslogical AND

e || aslogical OR
e ==aslogical test
e |=aslogical negative test

e < <=>>=aslogical test

Reset io value to 0 after X seconds without interrupt is used in combination with flow meter setup for pulse
counting.

7.4.2.7.1 General panel

7.4.2.7.1.1 Input power source

Defines the output voltage for the sensor. Disabled should be used if the sensor sources the power. If the sensor
decoder source the power for the sensor, then choose one of the values 5V, 8V, 12V or 15V depending on the
actual sensor’s need.

7.4.2.7.1.2 Input type
The different input types are used as:

Counter: This type counts input pulses. It is typically used for water volume meters (low fre-
quency), tipping rain buckets and similar devices providing a pulse for each given
amount.

Switch: This type is used for contact input of various types like rain contact, alarm signal and simi-

lar providing a N/O or N/C signal.

Frequency decihertz: This type is used for sensors giving a frequency in 1/10 Hz as signal. That will typically be
high frequency water flow meters. The sensor decoder measures the distance between
the pulses and convert it to a frequency.

Time milliseconds: This type gives the time between the last two pulses in milliseconds (1/1000). This is typi-
cally as an alternative to counter for water volume meters.

Time deciseconds: This type gives the time between the last two pulses in deciseconds (1/10). This is typi-
cally as an alternative to counter for water volume meters.

0-10V: This is used for analog sensors with voltage output.
4-20mA: This is used for analog sensors with mA output.
In all cases above the value read from the sensor decoder is a 16-bit integer.

7.4.2.7.1.3 Sensor operation mode
The sensor decoder can be setup in five different modes.
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Disabled
Sensor reading is disabled, i.e. no power source and no reading.

Continuous mode, constant on

Reading the sensor constantly.

Non continuous mode, measures in SensMeasTimeReg and waits for SensMeasTrigReg and measures again

In this mode the sensor decoder only supply power to the sensor shortly while doing a reading. It is repeated
continuously by the parameter defined in the timing pane.

Single shot, measures in SensMeasTimeReg and stops

In this mode the sensor decoder performs one reading. The value must be polled or setup with interrupt. This
mode is not supported by the Irrigation controller, but only via the API.

Single shot with reply, measures in SendMeasTimeReg then stops and sends a reply with value

In this mode the sensor decoder performs one reading and sends the reply to the interface. This mode is not
supported by the Irrigation controller, but only via the API.

7.4.2.7.1.4 Current control
Limits the current provided to the sensor in steps of 50pA.

7.4.2.7.1.5 Digital trigger level, Digital input types only
Defines the trigger level for digital input as %, % or % below the input power source voltage. ‘No divider’ has no
function.

Via the API the trigger level can be set in steps of 10mV.

7.4.2.7.1.6 Digital debounce time, Digital input types only
Defines the time a change in a digital input must be stable before the change is accepted. Set in steps of 244 ps.

7.4.2.7.1.7 Analog processing, Analog input types only
The analog processing can be set to provide the measurement as the actual reading or a potentiometric reading.

For mA input the actual reading for 4-20mA input is OpA to 20mA in 50uA resolution. It is 0 to 65536 for potenti-
ometric reading for the range of 4-20mA.

For Voltage input it is 0-40000mV in 10mV resolution and 0 to 65536 for potentiometric reading in the range of 0
to the actual Two-wire voltage level, max 40V.

7.4.2.7.1.8 Analog high measure level, Analog input types only
Not implemented.

7.4.2.7.1.9 Analog low measure level, Analog input types only
Not implemented.

7.4.2.7.2  Samples for analog input value, Analog input types only
The number of samples used to generate an average value.
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7.4.2.7.3 Interrupts pane

7.4.2.7.3.1 Interrupt rate limit

Defines the minimum time between interrupts sent to the interface. Avoid setting the value too low especially in
combination with a low minimum value change for interrupt to be sent.

The limit is not exactly the specified time due to the resolution of the timing in the CPU; i.e. 5 seconds is not
5000ms, but only 4883ms (5000 * 1000/1024). If used to count pulses over a period and convert to a frequency,
the reading must be corrected with a factor 1024/1000 = 1.024.

7.4.2.7.3.2 Minimum value change for interrupt to be sent
Defines the minimum change in the reading before an interrupt is sent. Avoid setting the value too low espe-
cially in combination with a low interrupt rate limit.

7.4.2.7.3.3 Rules for sending interrupts
You may choose to

e C(Clear values on bootup and sensor operations changes
e Clear values on read

o Send interrupt for selected values

e Clear measurement on interrupted values

Values affected may in each case be chosen from

e Measurement value,

e Measurement minimum value

e Measurement maximum value

o Digital count

e Milliseconds since last digital input
e Attention flag

7.4.2.7.4 Timings pane

7.4.2.7.4.1 Sensor trigger time
This parameter (SensTrigTimeReg/SensTrigTimeUnitReg) defines the interval between powering the sensor and
read.

7.4.2.7.4.2 Sensor setup time
This parameter (SensSetupTimeReg/SensSetupTimeUnitReg) defines the time the sensor needs to power on.

7.4.2.7.4.3 Sensor measurement time
This parameter (SensMeasTimeReg/SensMeasTimeUnitReg) defines the time used to read the sensor.

7.4.2.8 Input type, RKD protocol
Not available
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7.4.2.9 Input type, MK2 protocol

111
mk2 -

input

Digital input v
No power -
Don't reset result on transmit v

Standard high/low -

CANCEL

7.4.2.9.1 Inputtype
Digital, analog 0-10V or analog 4-20mA.

7.4.2.9.2 Power feed

No power, Constant power feed, Power feed for 1 second each 10 seconds or Power feed for 1 second each 60
seconds. The last two can limit the current draw on the Two-wire in case of 4-20mA type of sensor. When polling
for data the last reading will be returned.

7.4.2.9.3 Reset result
Choose whether to reset the result on transmit to the interface. The sensor decoder does not have a non-vola-
tile memory. If used as counter, it is recommended to reset the result and keep the sum on the controller level.

7.4.2.9.4 Digital process mode, Digital input type only
There are four different processing modes:

Standard high/low:

This is used for contact input.

Increment for each high->low transition:

This is used for e.g., a water volume counter.

Time in steps of 10ms between the last two high->low transitions:

This can be used to e.g. calculate the frequency of low frequency volume meters.

Number of high->low transitions on input during 10 sec period:
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This is typically used for flow rate meters with high number of pulses per second (up to 200/s). The sensor de-
coder returns the last 10 seconds counting.

7.4.2.9.5 Digital voltage threshold, Digital input type only
Defines the threshold for the voltage transition.

7.4.2.10 Notes on water meters for measuring the flow rate:

7.4.2.10.1 Notes on the flow rate measuring and conversion

Water meters can be divided into flow rate and volume meters. The flow rate meters are characterized by a high
number of pulses per second (10+) whereas the volume meters have a low rate of pulses (seconds between
each). Frequency or counter for a specific short period is the best fit for flow rate and time between pulses or
count for a longer period is the best fit for volume meters.

The water meters are typically either a mechanical paddle wheel or ultrasonic sensor with pulse output. The lat-
ter can tend to send the pulses in an irregular fashion making frequency as input type useless.

A water meter is normally defined by:
Flow rate = K-factor * (Frequency + offset).
K-factor is small on flow rate meters and large on volume meters. Offset is a small number and often 0.

Flow rate is GPM or |/min depending on the K-factor. If the “K-factor” is given as litre/pulse or gallons/pulse,
then please refer to the Counter input section below.

The frequency can be measured directly by choosing that input type or as counter over a specific time or as the
time between pulses. The following example shows the three different ways of setting up a Badger meter
228BR20 which a K-factor = 2.747, offset = 0 and an operating range of 10-100 GPM. The latter equals to a fre-
quency between 3.6 to 36 Hz. As the output from the sensor decoder must be in dl/min for the irrigation con-
troller we modify the K-factor to Kaqym-factor = 10 dl/I * 3.79 gallons/| * 2.747 = 104.1

Frequency input:

The expression in the sensor decoder setup is:
(X * Kaym-factor) / 10 as the measurement is in decihertz.

The interrupt should be set with e.g., 10 seconds as min time between interrupts and 2 in minimum change be-
fore interrupt is sent.

Counter input:

We let the sensor decoder count over 5 seconds. The expression in the sensor decoder setup is:
(1024/1000) * (X * Kqim-factor) / 5

The interrupt should be set to 5 seconds as min time between interrupts and 0 in minimum change before inter-
rupt is sent. This forces the sensor decoder to send the count every 5 seconds. The measurement value must be
cleared on interrupt.
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If the “K-factor” is given by liter/pulse the formula is:
K|/pulse * 10 * 60/5 * 1.024 * X= Kl/pu|se * 122.88 * X
If the “K-factor” is given by gallons/pulse the formula is:

(Kgallons/pulse / 3-79 ga”ons/l) * 10 * 60/5 * 1-024 * X= Kga”ons/pulse * 32.42 * X

Time between input:

The choice is between time in milliseconds or deci-seconds. As the frequency is up to 100Hz we choose millisec-
onds to get a decent resolution. The expression is:

(1000 * Kg/m-factor) / X

If the “K-factor” is given by liter/pulse the formula is:
(60 * 1000 * 10 * Kyjpuise) / X

If the “K-factor” is given by gallons/pulse the formula is:

(60 * 1000 * 10 * Kga||on5/pu|se) / (X * 3.79 ga||OnS/|)

Comparison:

The table below shows a comparison of the three methods for the actual flow meter. The input is provided with
a pulse generator. The result is shown as dl/min observed on the user interface. Values shown as xx/yy means
the display toggles between these values due to rounding.

Input method for BR22820

Input Hz Frequency (dl/m) Count (dl/m) Time between (dl/m) Expected (dI/m)
3.6 374 362/383 375 375

10 1030 1023/1044 1041 1041

20 2082 2068/2089 2082/2124 2082

36 3737 3730/3752 3855 3748

It is obvious that frequency should be used for “high” frequency flow meters. Count should only be used if the
frequency is not stable to make an average.

Another example is using e.g., Bermad IR-900-M DN40 with reed switch. This is a low frequency volume type. It
gives one pulse per 10 liters. Operating range 1.3 to 31 m3/h or 217 to 5167 dl/m. This corresponds to
0.36deciHz to 8.60deciHz. The expression is:

Frequency input: (217 / 0.36) * x =602.8 * x
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Count over 5 sec: (1024/1000) * (217 / 0.036) * x / 5=1235 * x

Time between pulses in milliseconds: 1000 * (217 / 0.036) / x = 6028000 / x

Input method for IR-900-M DN40

Input mHz Frequency (dl/m) Count (dl/m) Time between (dl/m) Expected (dI/m)
36 No read 1235 217 217

200 No read 1235 1205 1206

500 0/3014 2470/3705 3015 3014

860 4822 4940/6175 5187 5184

It is obvious that Time between should be used. Both frequency and Count lack stability in the very low fre-
quency.

7.4.2.10.2 Notes on volume
The secondary expression is used for the total volume and must be converted to dl.

In the case you have K-factor as liter/pulse you just use that * 10; i.e. x * 10 * K

If you have it given by the typical Kin GPM, then use:
3.875* 10 * (K/60) * x=0.646 * K * x

We divide with 60 to convert to dl for a pulse. We omit the offset to avoid adding a non-existing usage be-
cause the conversion doesn’t show 0 @ no flow.

7.4.2.10.3 Examples
The following examples are based on a setup with counting over 5 seconds as described above.

For traditionel K (GPM): 7.752 * K * x + 38.758 * offset

For K in liter/pulse: 122.88 * K * x

Type for K First expression Second expression
Traditionel 7.752 * K * x + 38.758 * offset 0.646 * K * x
Kin liter/pulse 122.88 * K * x 10 * K * x
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Badger Meter:

Apparent I.D. Suggested

Model for Series K Offset Operating
1000, 900 Value Range
(GPM)
228BR20xx-xxxX 1.99 2.747 0 10-100
228BR25xx-XXXX 2.52 3.741 0.386 16-160
228CB20xx-xxxx 2.07 2.809 0.276 12-120

Model First expression Second expression
228BR20xXX-XXXX 21.29 *x 1.775 * x
228BR25xx-XXXX 29.0 * x + 14.96 2.417 *x
228CB20xx-XXXX 21.775 * x + 10.70 1.815 * x

Bermad 900:

Register Type

DN40-DN100 u

Opto-Electric

Size n.ng.P"'” Per | tiiter | 10 liter

1 liter (Opto) +
100 liter (Reed)

1 Iltor (Opto) +
m? (Reed)

Opto-Electric + Reed Switch - Combined

10 liter (Opt 10Ilt t
er ((R p °§+ er ((%p”c:‘))-b

DN150-DN250

Model First expression Second expression
DN40-DN100 (opto-electric) 122.88 * x 10 * x
DN150-DN250 (opto-electric) 1228.8 * x 100 * x

CST FSI-Txx-001:

FSI-T10-001 K= 0.322 and Offset = 0.20

FSI-T15-001 K =0.650 and Offset = 0.75

FSI-T20-001 K =1.192 and Offset = 0.94

Model First expression Second expression
FSI-T10-001 2.496 * x + 7.752 0.208 * x
FSI-T15-001 5.039 * x + 29.07 0.420 * x
FSI-T20-001 9.240 * x + 36.43 0.770 * x
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This section holds general control settings for the Two-wire engine.

Dashboard

A
c 78
, lrrigation controller v
| Max Communication Pr e
Logic controller v 3 ¥
| State
On -
Decoder
10
v Configurations
|
|
System v
| Log SAVE CANCEL
\
Decoder
Find all MK3 vith leak on the coil side ]
List MK3 line units with lo voltage, limited to 15 A
7.5.1 View

The Control section goes straight into a form view containing the following data:

7.5.1.1 Max Communication Protocol Speed (CPS)
The maximum setting for communications speed along the Two-wire. A value of 0 is the slowest speed and a
value of 3 (about 2x as fast as CPS1) is the fastest speed. The value can be set under System -> Two-wire.

7.5.1.2 State

The state of the Two-wire can be ‘Off’, ‘On’, ‘Short Finding’ or ‘Leak Finding’ mode. The short and leak findings
generate, or ‘injects’, a selectable 50- or 60-Hertz signal into the Two-wire to help technicians find various faults
in the system.

The short finding toggles the Two-wire in counter phase letting the Line Unit be alive and draw current such that
it can be read with a clamp meter.

The leak finding toggles the Two-wire in phase letting the Line Units be shut down such that any leak current can
be read with a clamp meter.

When turning the Two-wire to On it will do a charging of all the Line Units on the Two-wire. When it reaches the
On state it will issue a broadcast stop all Line Units to make sure they are all on a known OFF state.

7.5.1.3 Voltage
The voltage is the voltage the controller supply at the terminals. The voltage shall read in the range of 25V to
42V. For the lowest voltage on the Two-wire please see the dashboard.
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7.5.2 Creating/Editing the Control section

There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface. Set
the Max Communications Protocol Speed and State directly via their dropdown menus and click ‘save’ when
done.

7.5.3 A/B value (Aqualogic 500)

Displayed by pressing the ‘A/B’ button in the upper-right corner of the Control panel, this lists the ground leak
current for line A and B, the line capacitance to ground for line A and B as well as the current draw for line A and
B. The ground leak current has an impact on the ability to drive the system. The value should not exceed 16mA.

C

Line A ground leak

0.00 mA
Line B ground leak

0.00 mA
Line A capacitance

378 nF
Line B capacitance

352 nF
Line A current

374 mA
Line B current

369 mA

The capacitance to ground has an impact on the maximum communication speed.

Communication speed Max capacitance working Recommended max capacitance

CPS 0 (MK2 speed) 16000 nF 8000 nF

CPS1 13800 nF 7000 nF

CPS 2 6000 nF 3000 nF

CPS 3 1950 nF 1000 nF

7.5.4 Line unit

7.5.4.1 Find all MK3 decoders with leak on the coil side
This will list all decoders which have a leak current on the coil.
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Cc

Address Leak

676088688 6.3

Rows per page:

7.5.4.2 List MK3 line units with lowest voltage

15

v

1-10f 1

This will list the decoders with the lowest voltage on the Two-wire side.

c
Address Voltage
677088790 29775
671088772 29753
677088794 29660
671089576 29660
675089776 29602
676088688 29671
679088837 40287
679088838 40572
679088867 40681
679088844 40768
679088846 40834
680088702 41073
679088845 40943
676088648 42104

Rows per page:

15

v

1-14 of 14
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8 System

The System section contains data, settings, and operations related to the controller itself.

Contains relevant device information such as hardware and software versions, uptime, and ID of the product.

8.1.1 Creating/Editing the Info section
There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface.

The hostname uniquely identifies the controller. Under the menu System -> Hostname you can create or edit this
value. Maximum number of characters is 31, and the name is required.

8.2.1 Creating/Editing the Hostname section
There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface. Set
the Hostname directly via the text field provided and click ‘save’ when done.

Here you find the time the controller has received from the NTP server. Further it displays the voltage of the bat-
tery. It shall be above 2000mV. Otherwise change it.

If the controller doesn’t have access to the Internet and a NTP server, the button SYNC FROM BROWER will set
the date & time from the browser.

Here you find all the settings related to your ethernet connection. If the mode is set to ‘dynamic’, IP, netmask,
gateway, and DNS server will be provided by your in-house network router (or mobile internet provider?).

If the mode is set to static, you are required to provide that information for the Irrigation Controller to connect
to a network. Consult with your network administrator for the correct values.

The NTP server IP address is optional and will auto-sync the interface clock with the chosen NTP server.

8.4.1 Creating/Editing an Ethernet connection

There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface. Set
the Mode directly via the dropdown provided and fill out the other fields in this form if necessary. Click ‘save’
when done.

Mode — dynamic
Network information regarding IP address

Mode - static
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8.4.2 IP
The IP Address of your Irrigation Controller’s ethernet interface. Either provided automatically by your network,
or manually entered.

8.4.3 Netmask

The netmask is a 32-bit "mask" used to divide an IP address into subnets and specify the network's available
hosts.

Netmask defines how "large" a network is or if you're configuring a rule that requires an IP address and a Net-
mask, the Netmask will signify to what range of the Network the rule will apply to.

8.4.4 Gateway

A gateway allows data to flow from one discrete network to another. It is defined here as an IP address of the
gateway — for example between your company network and the internet. It is defined here as the IP address of
the gateway itself.

8.4.5 DNS Server

DNS servers are responsible for translating domain names (such as Crysberg’s remote.mysrc.online) to nu-
meric IP addresses, leading them to the correct server on the internet. This is often the job of your network’s
router or internet modem and may be the same IP address as your gateway or may be a preferred DNS service
out on the internet itself.

8.4.6 NTP Server
The IP address for this service connects to either an internal or external Network Time Protocol (NTP) Server.

It allows the Irrigation Controller to be synchronized automatically within a few milliseconds of Coordinated Uni-
versal Time (UTC). The service runs automatically in the background.

Here you find all the settings related to your WIFI connection. Except for selecting the WIFI access point all other
data are read-only.

o\
()

8.5.1 Connecting to the WIFI

(=

(
Click on the button  to list available WIFI networks. The networks will be listed like:

C

GUEST rssi:-71 chan:11 bssid:fa:92:bf:67:0c:cd

Password

Choose a network and enter the password. Click connect.

8.5.2 State
Shows the state of the connection.
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8.5.3 Channel
Shows the channel of the connection.

8.5.4 Ssid
Shows the SSID of the connection.

8.5.5 Bssid
Shows the access point’s MAC address of the connection.

8.5.6 Signal
Shows the signal strength of the connection.

8.5.7 MAC address
Shows the MAC address of the controller of the connection.

8.5.8 IP
Shows the IP address of the controller of the connection.

8.5.9 Netmask
The netmask is a 32-bit "mask" used to divide an IP address into subnets and specify the network's available
hosts.

Netmask defines how "large" a network is or if you're configuring a rule that requires an IP address and a Net-
mask, the Netmask will signify to what range of the Network the rule will apply to.

8.5.10 Gateway

A gateway allows data to flow from one discrete network to another. It is defined here as an IP address of the
gateway — for example between your company network and the internet. It is defined here as the IP address of
the gateway itself.

8.5.11 DNS Server

DNS servers are responsible for translating domain names (such as Crysberg’s remote.mysrc.online) to nu-
meric IP addresses, leading them to the correct server on the internet. This is often the job of your network’s
router or internet modem and may be the same IP address as your gateway or may be a preferred DNS service
out on the internet itself.

8.5.12 NTP Server
The IP address for this service connects to either an internal or external Network Time Protocol (NTP) Server.

It allows the Irrigation Controller to be synchronized automatically within a few milliseconds of Coordinated Uni-
versal Time (UTC). The service runs automatically in the background.

This form shows the MQTT settings. These are all defined via the ADMIN tool on the server.

This form allows you to define the Serial connection parameters for direct access to the Irrigation Controller.
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8.7.1 Baud
The baud rate is the speed at which information is transferred across the serial communications port. It is meas-
ured in bits-per-second. The default value for the Irrigation Controller is 115200 bps.

You may need to change this value if the device (i.e., a laptop or dedicated serial device) connecting to the con-
troller requires a different transfer speed to communicate.

Available baud rates are listed in the dropdown provided.

8.7.2 Flow control
Flow control is used to describe the method in which a serial interface controls the amount of data be-
ing transmitted to itself.

Select hardware control, software control, both, or none from the dropdown provided. The default is
both.

8.7.3 Parity
Parity is used to validate the integrity of the data as a simple means of error detection. It can be set in
the controller as either ‘even’ or ‘odd’ or ‘none’. ‘None’ is the default.

Set this only if the serial device attached is sending its data with a parity bit set.

8.7.4 Creating/Editing a Serial connection
There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface. Set
the information directly via the dropdowns provided. Click ‘save’ when done.

This is used to setup users for local operation directly connected to the controller with a PC/Tablet and a
Browser.

e e Auth required
ID P Username Type
Vd 1 user user
v 2 manager manager
Rows per page: 15 = 1-20f2

By default, the system has no users defined and can be operated locally.

8.8.1 Creating/Editing user
Click on the ADD button to create a new user. Click the EDIT pencil to edit or delete an existing user.

The user is defined with a username, password and type. The type is either ‘manager’ or ‘user’. The ‘manager’
has full access to all menus on the controller whereas the ‘user’ only has access to the dashboard. The latter is
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meant for the field person troubleshooting, being able to turn on/off stations and programs, but changing any
setup.

When the ‘Auth required’ is turned on it will prompt the user for login.

This determines the level of detail recorded in the Irrigation Controller’s log system. Choose a level from the
dropdown provided.

8.9.1 Creating/Editing the Log level
There are no separate ‘add’ or ‘edit’ functions for this section compared to other areas of the web interface. Set
the level directly via the dropdown provided. Click ‘save’ when done.

This is a list of currently generated error codes. You can also find them recorded in the log, or via the drop-down
details section in the Station list of the Irrigation Controller.

This section provides a method of uploading firmware or configuration files, as well as restart the Irrigation con-
troller or provide a factory reset.

8.11.1  System

8.11.1.1 Restart
Restarts the Irrigation Controller. Useful for when the controller is behaving strangely, or after an uploaded firm-
ware or configuration file.

8.11.1.2 Factory reset
Causes the Irrigation Controller to return to the firmware version and configuration that was set at the factory in
Denmark.

8.11.2 Firmware update
This section is for updating firmware or configuration of the controller. Files are provided from manufacturer.

8.11.2.1 File

Clicking this field will cause a file-manager window to pop up, allowing you to choose a previously downloaded
firmware or configuration file to be uploaded into the Irrigation Controller, over-writing the previous data in
place.

Typically, this is used for updating your controller to fix known bugs or issues or provide new features.

This should only be done by an experienced technician or Crysberg developer.

8.11.2.2 Upload
Once the file is selected, clicking the Upload button sends the file from your computer to the controller. After
that procedure is complete, the controller should be restarted to load the new information.
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8.11.3 Configuration Restore/Backup
This section is for user’s backup and restore of the controller’s setup of Line Unit, stations, programs etc

8.11.3.1 File

Clicking this field will cause a file-manager window to pop up, allowing you to choose a previously downloaded
backup file to be uploaded into the Irrigation Controller, over-writing the previous data in place.

8.11.3.2 Download
Clicking this field will generate a backup on your browser’s default download folder.
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9 Log

The logging system holds a local 1500-line circular log.

The webpage may show more than 1500 lines. This is because when you refresh the log page, new log lines are
added to the local data store kept in your browser rather than replacing data already available.

C @)« Debuq 3 f;earc!‘ value Q
Timestamp Severity Type Data
Fri, 10 Mar 2023 12:02:58 Info we::flowRule;:stateChange id: 2, fromsState: flowTooLow, toState; ok
Fri, 10 Mar 2023 12:02:45 Info we::station::stop id: 14, water_p: 0, emitted_dl: 15313, runtime_sec: 4594, precipitation_dum: 27564, globalExpectedFlow_dI_min: 0
Fri, 10 Mar 2023 12:02:45 Info - der: 677088790, Idx: 2, verify: 0, InitialLoad: 2, InitialLineVoltage: 42124, finalLoad: 1, finalLineVoltage: 42304, emrCode: 0, errDetall:
Fri, 10 Mar 2023 12:02:44 Info we::flowvalve::close id: 2, ioAddr: 676088648, ioldx; 2
Fri, 10 Mar 2023 12:02:44 Info ool ;ddv: 676088648, idx: 2, verily: 0, initialLoad: 3, initialLlineVollage: 42098, finalLoad: 2, linallineVoltage: 42111, errCode: 0, errDetail:
Fri, 10 Mar 2023 12:02:42 Info weprogram::stateChange id: 5, fromState: running, LoState: idling
Fri, 10 Mar 2023 12:02:41 Info we::station::stop id: 9, water_p: 0, emitted dl: 15310, runtime_sec: 4593, precipitation_dum: 55116, globalExpectedFlow dl_min: 200
Fri, 10 Mar 2023 12:02:41 \nf6 iooff ;ddv: 676088688, idx: 3, verily: 0, initialLoad: 6, initialLineVoltage: 41931, finalLoad: 3, linallineVoltage: 42072, errCode: 0, errDetail:
Fri, 10 Mar 2023 12:02:40 Info we:flowvalve::close id: 3, loAddr: 676088648, ioldx: 5
Fri, 10 Mar 2023 12:02:40 il — ;ddr: 676088648, idx: S, verify: 0, initialLoad: 7, initialLineVoltage: 41918, finalLoad: 5, finalLineVoltage: 41918, errCede: 0, errDetail:
Fri, 10 Mar 2023 12:00:00 Info we::flowSensor::volume id: 1, hourlySummary_dl: 7198
Fri, 10 Mar 2023 12:00:00 Info we::flowSensor:volume id: 4, hourlySummary_dl: 15269
Fri, 10 Mar 2023 12:00:00  Info we::flowSensor::volume id: 3, hourlySummary_dl: 109166
Fri, 10 Mar 2023 12:00:00 Info we:llowSensor::volume id: 2, hourlySummary_dl: 446671

The log details contain a timestamp, Severity level, Type of log line (info, debug, etc.), and raw data from the sys-
tem.

There are some controls for the log that are along the top of the page.

9.1 Reset Log Errors/acknowledge errors
To clear out any errors displayed in the log, click the eye button to clear them.

9.2 Clean log

To clear the log, click on the broom icon.

9.3 Severity Filter

Use this dropdown to filter out what level of information is displayed. The display is auto-filtered to shown the
most severe error type when the log is selected.
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10 Language & Units

The controller webpages support various languages and can display values in different units accordingly.
The translation and conversion are done entirely in the web client and is thus not available through the API.

The system allows naming, units of measure and number formats to be tailored for specific use cases or mar-
kets. Contact sales with your ideas.

The ‘language’ “Crysberg’s” shows all quantities in internal units of measure known as ‘dum’ or ‘deci-micro-me-
ters’. Crysberg uses this option when testing and troubleshooting conversions.
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11 Logout
A logout button is only available if you are accessing the interface through our SSL encrypted internet proxy. For
this kind of access, a registered account is required. Logging out returns you to the login page.

When using the interface through a local connection, such as via a direct IP address connection, there is no login

or logout.
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12

Appendix: Error codes

This is a list of currently generated error codes viewed in the interface.

ID Name Possible cause What to do?

1000 twowire timeout A command was sent on the Locate the Line Unit. Set system
Two-wire, but the Line Unit in short finding mode. Check the
didn’t respond. Line Unit draw current. If not,

check for broken cable.

1001 twowire communica- | Communication with a Line Unit | Check the integrity of the Two-

tion error is disturbed. It could be bad con- | wire by checking the current
nections which create noise. draw is as expected in short
finding mode.

1002 twowire not opera- A command has been sent to a If deliberately set off, then turn

tional Line Unit when the Two-wire it on.
was not operational. )
If power just has been turned
It could have been set off, it on, then wait a few minutes.
could have a short or be too
heavily loaded to operate.
It could also be due to power on
and charging Line Units.

1003 twowire load to high | Too many active Line Units, Turn off some Line Unit if too
partly short of the Two-wire, de- | many are active.
fect Line Unit. )

Check the current draw via the
dashboard.

2000 object not found An object doesn’t exist. It could Check for references.

e.g. be a station with a reference
to a Line Unit, which has been
deleted.
2001 object exists Trying to create a duplicate. Don’t do that
3000 line unit failure de- The verification of a command See list below
tected indicates an error. The error is
followed by a detailed infor-
mation *)
3001 line unit non The command to a line unit is Only happens when working di-
acknowledge not accepted. E.g. an ON com- rectly with Line Units in the Two-
mand to an output Line Unit al- wire menu and not knowing the
ready in ON. state.

4000 | file deletion failed Deletion of file during FW up- Factory reset

grade
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ID Name Possible cause What to do?
4001 file write error File write error during FW up- Factory reset
grade
5000 io config not found Garbled data Factory reset
5001 flow capacity too A part of the hydraulic system Check the hydraulic system
low has too low capacity compared setup.
to the expected flow requested
by a station start
6001 value not measured | A diagnostic value is not meas-
ured in the Line Unit. Could be
due to issues activating a sole-
noid
7000 | flow verify timeout Didn’t manage to find a stable Check the hydraulic system
flow within the stable count and | setup.
stable max minutes
7001 flow learn timeout Didn’t manage to find a stable Check the hydraulic system
flow within the stable count and | setup.
stable max minutes
7002 flow too low Flow is less than expected minus | Check the hydraulic system
“Max low deviation (%)” after setup.
the start delay and change delay
respectively.
7003 flow too high Flow is more than expected plus | Check the hydraulic system

“Max high deviation (%)” after
the start delay and change delay
respectively.

setup.

*) The error code 3000 has a detailed error code which identify the exact error. The error codes shall be inter-

preted as bit. See section below.

Detailed error codes related to error 3000, Line Unit ON/OFF commands:

Bit

Description

Reason

Action

0

Active, the output
reached an active state
despite error detected,
output is always turned
off after an error is de-
tected

As description

No separate action. Refer to other detail

bits. This bit is system internal, is internally
handled, and should never be set in API re-

sponses.
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Bit Description Reason Action
1 Inrush error, line voltage | The internal Line Unit voltage Check the wire resistance. If it exceeds 48
is too low dropped below 14V during the in- | Ohm (equals 3km wire @ 2.5mm?2) then
rush attempt. check the wire integrity.
This could be caused by: Check the solenoid resistance. Solenoids are
typically in the range of 20-60 Ohm. If it is
* Ahigh Two-wire resistance. less than 20 Ohm, then check if the solenoid
(long wire run an.d poor splices is damaged and replace. If it is due to more
along the Two-wire) . . -
e Alow solenoid resistance !n parallel, |.t is suggested .to'd|V|de them
(damaged solenoid, type with into more Line Units. If this is not doable
low resistance or more sole- then the drive parameters can be adjusted
noids attached to the output) to try to make it work. By adjusting the
e A high inrush voltage drive parameters, it is NOT recommended
e Alonginrush time to increase the holding voltage. This will not
solve the problem. It is the inrush which
drain the capacitor and that must be kept
on a minimum. Recommendation is to re-
duce the inrush voltage and/or the time.
Most solenoids will work with as low as 10V
inrush and 30ms.
2 Hold error, line voltage is | The internal Line Unit voltage Lower the number of simultaneous active
too low dropped too low to guarantee so- | stations.
lenoid hold.
Could be caused by:
e Other Line Unit turned turned
on (possibly using force to
overrule warnings about too
less voltage on the Two-wire)
e High line resistance unable to
supply Line Unit,
e Too high hold voltage depleting
the internal capacitor.
3 Resistance too low / high | The Line Unit may measure sole- | Check the solenoid resistance. Solenoids are

noid DC resistance as part of acti-
vation. This bit is set if not within:

e 9-100 ohm for manually set
switch parameters and verify
flag set

e 9-255 ohm for manually set
switch parameters and no ver-
ify

e +/-50% of a resistance deter-
mined using autoswitch and re-
gardless of verify set or not set

Check bits 8+9 to learn if it was
too low or high.

typically in the range of 20-60 Ohm. If it is
outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the resistance.
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Bit Description Reason Action
Typically reported for shorted or
open solenoid. See also bit 4 as
the same can be reported as
high/low inductance.
4 Inductance too low / The Line Unit may measure sole- | Check the solenoid inductance. Solenoids
high noid inductance as part of activa- | are typically in the range of 50-200 mH. If it
tion. This bit is set if not within: is outside that range, then check if the sole-
noid is damaged and replace.
e 20-400 mH for manually set
switch parameters and verify Parallel solenoids will lower the inductance.
flag set
e 0-510 mH for manually set
switch parameters and no ver-
ify
e +/-50% of an inductance deter-
mined using autoswitch.
Check bits 10+11 to learn if it was
too low or high.
Typically reported for shorted or
open solenoid. See also bit 3 as
the same can be reported as
high/low resistance.

5 Leak too high The Line Unit/solenoid connec- Check the wire splices and eventually re-

tion has a leak to ground place.

6 Hold resistance too low / | During hold the solenoid re- Check the solenoid resistance. Solenoids are
high (only with verify sistance was deemed too low or typically in the range of 20-60 Ohm. If it is
flag) high. outside that range, then check if the sole-

noid is damaged and replace.
Parallel solenoids will lower the resistance.

7 Hold test failed, plunger | With verify ON the Line Unit First try is to increase the holding voltage

was in passive state
(only with verify flag)

checks the plunger position after
turning on, and immediately be-
fore turning off.

This bit is set if the plunger was
found in the OFF state, as we ex-
pected it to be ON. Possible
causes:

e Plunger stuck. It never moved.

e Too low inrush voltage. Plunger
never seated.

e Too short inrush. plunger not
seated.

e Too high inrush voltage. The
plunger bounced.

with about 0.3V. If that doesn't help, then
an investigation of the solenoid/sprinkler is
needed. Look for dirt or fertilizers and for
any mechanical obstacles which prevents
movement of the plunger.

Note: increasing the holding voltage has a
dramatically impact on the performance of
the system. The power consumption from
the Two-wire equals the holding voltage in
the power of 2. Going frome.g. 2.4 t0 5.1
holding voltage will increase the power by
4.5 meaning you can have 4.5 times less ac-
tive Line Units.
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Bit

Description

Reason

Action

e Bad plunger seating, bad mag-

netic contact.

e Too low holding voltage
e (Possibly combined with vibra-

tions)

Resistance too low

See bit 3

Check the solenoid resistance. Solenoids are
typically in the range of 20-60 Ohm. If it is
outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the resistance.

Resistance too high

See bit 3

Check the solenoid resistance. Solenoids are
typically in the range of 20-60 Ohm. If it is
outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the resistance.

10

Inductance too low (pos-
sible reason is a short)

See bit 4

Check the solenoid inductance. Solenoids
are typically in the range of 50-200 mH. If it
is outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the inductance.

11

Inductance too high
(possible reason is not
connected)

See bit 4

Check the solenoid inductance. Solenoids
are typically in the range of 50-200 mH. If it
is outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the inductance.

Detailed error codes related to error 3000, Line Unit autoswitch command:

Code | Description Reason Action
0x08 | Failure As description, but not likely to
happen. Will be 0x0C
0x09 | Resistance too low The solenoid resistance is too low | Check the solenoid resistance. Solenoids

or shorted

are typically in the range of 20-60 Ohm. If it
is outside that range, then check if the sole-
noid is damaged and replace.

Parallel solenoids will lower the resistance.
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Code

Description

Reason

Action

Ox0A | Resistance too high The solenoid resistance is too Check the solenoid resistance. Solenoids
high or disconnected are typically in the range of 20-60 Ohm. If it
is outside that range, then check if the sole-
noid is damaged and replace.
Parallel solenoids will lower the resistance.
0x0OB | No inrush found Not able to find a suitable inrush | Check if the plunger is missing
to move the plunger
0x0C | Hold test failed Not able to find suitable holding Increase the holding voltage slightly.

voltage or the found holding volt-
age not sufficient to hold the
plunger in ON position.
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Appendix: Setting up your first irrigation controller

The myriad number of Objects and Parameters to setup and configure in Section 5 ‘Irrigation Controller’ and Sec-
tion 7 “Two-wire’ maybe be daunting to the first-time installer, so here is Crysberg’s suggested sequence to get
your system up and running:

1)

2)

3)

4)

5)

6)
7)

8)

9)

Define your Two-wire Line Unit(s).
a. Set the Line Unit address.
b. Set the number of outputs for a field Line Unit or inputs for a sensor Line Unit.
Define and name Line Unit 10s
a. Theindividual ports are referenced by name elsewhere.
b. Leave defaults or set switch parameters of outputs.
c. Apply a configuration for each input as required.
Define and name a water reference filling in
a. historic ET values, and
b. optionally linking it to an on-line ET source.
Define and name a soil. Set its
a. Holding capacity.
b. Wilting point.
c. Intake rate.
d. Maximum surface accumulation.
Define and name a plant
a. Set which water reference to follow.
b. Setacrop factor. 100% to follow the water reference directly.
c. Setan allowable depletion (% of scale from holding capacity to wilting point (soil properties).
d. Set ‘refill to’ (% of scale from wilting point and holding capacity (soil properties).
e. Setaroot zone depth.
Define and name a schedule.
Define and name rules within the schedule.
a. Set dates, weekdays, odd/even when the rule applies,
b. Set the time interval where irrigation can (or cannot) take place on scheduled days.
Define and name a station group. May e.g., be a group all stations in a named field.
a. Set which schedule the group should follow.
b. Set which plant is grown in the group.
c. Optionally set the group priority for irrigation.
Define and name pipes.
a. Setits flow capacity.
b. Optionally add rules.
c. Optionally add valves and pumps.
d. Optionally add flow sensors.

10) Add stations

a. Setits (Line Unit) 10. It’s done by name, so be sure to use good names for IOs.

b. Seta priority. O is lowest.

c. Set to which group the station belongs. This implicitly defines a crop and an irrigation schedule.
d. Set to which pipe section the station is connected.
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e. Set a soil. Implicitly defines wilting point, holding capacity, intake rate and allowed surface accu-
mulation at this station.
f. Setalandscape factor to correct ET for local conditions.
g. Set a precipitation rate for the sprinkler. Used to calculate how much water is applied.
h. Set an expected flow for the station. Used to check water availability through pipes.
11) Set an initial soil moisture at each station.
a. Either edit each, setting the soil moisture directly, or
b. Use the ‘set actual soil moisture % to’ with e.g., 50%, to start each station with ‘plant available
water’ midway between wilting point and field capacity.
12) Make sure everything is turned on
a. Two-wire state is ‘on’.
b. ‘Irrigation controller’ is set active.
c. ‘Simulation’ is off.

Your irrigation system is now RUNNING.
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14 LED indicators
14.1 Aqualogic 500

Crysberg AquaLogic 500

The Power LED is green if the controller is powered.

The Error LED turns red if there is any error inside the controller. This being e.g. no firmware loaded. It is NOT on
errors related to the 2-wire like leaks or related to the irrigation like a high flow. The LED is off otherwise.

The Two Wire LEDs toggles with the signaling on the 2-wire. In CPSO it toggles with 1Hz. In CPS3 around 30Hz.
When the controller communicates with a decoder it even toggles faster.

The RS232 LEDs indicates communication on the RS232 if used.

The Ethernet LEDs indicates communication on the Ethernet if used

Aqualogic GO

14.2 Aqualogic GO
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The Aqualogic GO has one multicolored LED.

Diagnostic LED

State

Comment

Startup phase

RED, Solid

Device is staring

If persistent, the software is not running.
- Try removing power for 1 min.

- If not fixed, there is an unrecoverable hard or
software error.

Indicator only moves to the below modes when a valid server connection has been established.

GREEN, Solid

Standby

OK. Normal operation.

2-Wire is turned off.

YELLOW, Solid

2-Wire is charging before becoming
operational

If persistent,
- Disconnect the 2-wire, then

- If the device then charges, check 2-wire for
shorts.

- If the YELLOW LED remains lit, there is an
unrecoverable hardware error.
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Diagnostic LED | State Comment
GREEN, Slow . OK. Normal operation.
o Running
blinking 2-Wire is powered.
GREEN, fast . OK. Normal operation.
. Running, decoders on
blinking One or more decoder outputs are turned on.
YELLOW Slow o o The device is not otherwise operational.
o 2-Wire is in leak finding mode
Blinking

Manually turn off fault finding.

123



