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THE SYSTEM STRUCTURE

The following schematic diagram describes the principal structure of the DREAM 2 system.
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THE FLEXIBLE CONSTRUCTION OF THE DREAM 2 SYSTEM

The activities of an irrigation control system depend very much on its ability of reading Inputs and executing Output
commands while the I/O devices to be connected to the system (valves, water meters etc...) may sometimes be close to
the controller and sometimes far away. Sometimes they are concentrated in one place and sometimes distributed.
Sometimes they can be reached by cable and sometimes cable is out of the question. The DREAM 2 has answers for all
these cases.

The heart of the system is the CPU module, which contains all the programs and the necessary information for controlling
all activities of the irrigation system. The CPU uses various types of I/O interfaces for communicating with the various
types of I/O executives that will be chosen according to the specific requirements. Therefore the construction of the
DREAM will vary accordingly.

The above diagram demonstrates the fact that the DREAM 2 system may be constructed by a flexible combination of
various Input / Output executives, which can give the right answers in each particular case.

THE VARIOUS I/0 OPTIONS

The various I/O options will be discussed by describing the various I/O interfaces recognized by the DREAM system:

INTERFACE FOR LOCAL I/O AC OR DC
Suitable for reading digital inputs and activating local outputs, which are in the close proximity of the DREAM 2. The
interface may control 1 or 2 boards of 16 outputs and 8 inputs.

USB port for saving
configuration and loading RS485 communication terminal for I/O interfaces that are

TheimaiE it software undates not directly plugged into a socket of the motherboard

]

o PEERRRRERRRing

vaan

1N : e =
ENERERENENY w RN RRNRRNRRNRREE | e = s TEEEECCCCIE 444

FRERERERE - el

= .®

5 a0 s e b7l IacTs ac s e c 78 csw < MR g Y
oY e s T e N R N

15

e« FEth t i ' ' pe Socket for another
Local I/O E © ir()ng;ﬁr;nﬂfjc on Local I/O board of 1/0 board or

interface AC/DC Network 16 outputs/ 8 inputs another interface



Let’s have a closer look on the local I/O interface:

Three indication LEDS
The address switch by
which the interface
address is set

The jumper by which
the interface is adjusted
to ACorDC /O
boards

Test button
Reset button

The AC / DC selection jumper must be set according to the type of I/O boards used. Naturally AC I/O can only be used
when there exists constant supply of electricity.

Each interface in the system will have a unique address. The address switch must be set to the address selected for the
particular interface. This address will be later introduced to the DREAM 2 software during the configuration process.

The addressing uses a binary coding as explained below:

ON
1 2 3 4 5 6
The value represented 1 2 2 3 16 32

by each micro switch

The micro switches are numbered 1,2,3,4,5,6. Each micro switch according to it's ordinal number represents a value
between 1 and 32 as shown above. The address is calculated by summing up the values of the micro switches that are in
the ON position. Appendix "A" supplies a conversion table from binary to decimal that shows the setting of the switches
required for each address.

The red LED @ indicates the communication between the CPU and the interface. When the communication functions
properly, the red led will blink a short blink each second.

The yellow and green LEDs serve the I/O test mode. After pushing the test button, the interface goes into the

I/O test mode. When the yellow LED = is constantly ON the outputs are tested, each output will be opened and closed,
each opening and closing will be indicated by a blink of the green LED@. During the inputs test the yellow LED ~ will
blink once per each input being tested and if a closed contact is detected, the red LED @ will blink as well.



I/O expansion local and remote

The motherboard of the DREAM 2 may accommodate one interface, two local I/O boards and no more, therefore the
maximum number of outputs, and inputs inside the enclosure are limited. The outputs cannot exceed 2 x16 = 32 and the
digital inputs cannot exceed 2 x 8 = 16. When this is not enough, an I/O expansion unit must be used. The I/O expansion
unit will contain the local I/O interface, the I/O boards, a motherboard, and a power supply, which may be AC or DC
depending on the availability of electric source.

The I/O expansion unit can be installed remotely from the DREAM 2 and then it will be called remote I/O expansion
unit, which becomes very useful when there is a concentration of a large number of I/O devices located away from the
DREAM 2. The following picture shows a remote I/O expansion unit which is powered from the mains and contains a DC
I/O interface and one 16/8 DC 1/O board. The connection to the DREAM 2 will be by a 2 wired cable connected at the
terminals on the motherboard allocated for the remote I/O RS485 communication. Notice the marking P2 and N2 on the
motherboard, which indicates that the communication line has a polarity, P2 is for the positive wire and N2 for the negative
one. At the DREAM?2 side, the connection will be through a Bridge board which is a special board for connecting remote
interfaces (see the explanation below about SPECIAL ACCESSORIES).
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Beware of the polarity !! the RS485 communication line has a positive wire marked “P2” and a negative
wire marked “N2”. Do not confuse between them.

A few facts about inputs, outputs and connections to the I/O boards:

Digital Inputs
@ The digital inputs receive dry contact sensors; therefore, they have no polarity.
@ Each input is connected to the I/O board by 2 wires that may be interchanged.
@ Several inputs may share one wire as common; this wire will be connected to any of the terminals on the inputs
terminal block marked by the letter “G” which is allocated for Inputs common.
@ Commons of separate I/O boards cannot be interconnected.
@ The maximal length of the wire from the I/O board to the input may be 200 meters. The wires should be with a cross

section of 1.5mm?.
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AC outputs are activated by 24V AC.

Each AC output is connected to the I/O board by 2 wires that may be interchanged.

Several AC outputs may share one wire as common, this wire will be connected to any of the terminals on the outputs
terminal block marked by the letter “C” which is allocated for outputs common. The thickness of the common wire
must take into consideration the number of solenoids to be activated simultaneously and the power rating of the
solenoids.

Commons of separate I/O boards cannot be interconnected.

The length of the wires from the I/O board to the AC device to be activated may be hundreds of meters long, but the
thickness required grows with the distance.

An output remains activated as long as it is energized.

Solenoids of normally open valves and normally closed valves will be wired the same way to the terminal board but
will differ in the connection of the command tubes and sometimes will differ in their physical structure.

The voltage measuring of an AC output will be correct only when the output is checked while loaded.

DC Pulse Latching Outputs

Q

Q

DC latching outputs are activated by pulses of energy and remain in their last position by magnetic means, therefore
they are energy saving.

Each DC output is connected to the I/O board by 2 wires — red and black of which the polarity is important. The
terminal block of the outputs contains two terminals per each output, one terminal is marked by the ordinal number
of the particular output and the other by the letter “C”. For normally open valves, the black wire will be connected
to the terminal marked “C” and the colored wire to the terminal marked by the ordinal number. For normally closed
valves, the position of the black and the colored wires should be interchanged.

Several DC outputs may share one wire as common, this wire will be connected to any of the terminals on the outputs
terminal block marked by the letter “C” which is allocated for outputs common.

Commons of separate I/O boards cannot be interconnected.

The length of the wires from the I/O board to the DC device to be activated, cannot be long, it differs with the type
of solenoid used. The correct distance should be consulted with the manufacturer.

An output remains activated as long as it does not receive the opposite command.

The voltage at the DC output cannot be measured by regular voltmeters because it exists for a very short period.



INTERFACE FOR SINGLE CABLE 2 WIRED RTU

When the I/O devices are distributed in a large area (radius of 10 km) and it is possible to lay a 2 wired cable in the field,
we shall use the 2 wired RTU system to reach all the remote I/O devices. The RTUs are Remote Terminal Units, which
can read digital or analog inputs and activate DC latching outputs. The RTUs will be placed wherever there are I/O devices
to control. There will be a 2 wired cable running from the RTUs like branches of a tree to the root which is the 2W interface
located near the DREAM. Up to 60 RTUs may be connected to a 2W interface. The DREAM may handle several 2W
interfaces. Detailed information about the 2W RTU system can be found in the manual “DREAM 2, 2W RTU SYSTEM
2015”.

INTERFACE FOR RADIO COMMUNICATED RTU

When remote I/O devices cannot be reached by cable, radio communicated RTUs will be used. The radio RTU interface
will communicate with the RF RTUs through an RF MASTER receiver/ transmitter located on top of a high pole. In the
field, the RTUs will be placed next to the I/O devices to be controlled. Each RF RTU consists of an RTU BASE to which
the inputs and outputs are tied, and an RF SLAVE receiver/ transmitter which will also be installed on top of a high pole.
The SLAVES exchange information with the MASTER, each in its appropriate timeslot, dictated by the RTU’S address.
It is expected that there will be a line of sight connecting between the antenna of the RF MASTER and the antennas of the
RF SLAVES otherwise some RF RTUs can be turned into repeaters for the benefit of their neighbors. Detailed information
about the RF RTU system can be found in the manual “DREAM 2 RF RTU SYSTEM GUIDE 2015”.

INTERFACE FOR READING ANALOG INPUTS

Analog inputs can be read either through the 2W RTU system (both by the modular and the compact RTU units as explained
in the “DREAM 2, 2W RTU SYSTEM 2012”), or directly by using special interfaces for analog inputs. There are two
types of analog inputs interfaces, the compact one can handle 2 or 4 inputs and the modular one can read up to 64 analog
inputs, divided into batches of 8.

INTERFACE FOR pH/EC CONTROLLED INJECTION

When the fertilizer injection system is required to control the injection by the levels of the pH and EC, a special interface
is utilized. The pH/EC interface is capable of handling 6 injectors, it is equipped with a display and key board which enable
doing some calibrations and parameters setting without the intervention of the DREAM. During the injection process, it
receives from the DREAM all the details and the requirements of the particular process and it executes the injection
accordingly. All along the process, the DREAM is reported online about the status and the results. Detailed information
about the pH/EC control can be found in the manual “FERTMASTER pH/EC USER GUIDE 2007”.

INTERFACE FOR SINGLE CABLE 4 WIRED RTUS

There exists interfaces that enable connecting to the DREAM 2, 4 wired RTUs of the type used by the SAPIR control
system. This feature enables upgrading the older generation system to the new one without replacing the RTUs existing in
the field. The following drawing shows the connection of the interface 4W to the DREAM system.



DREAM 32/16 DC ++ 4W

DREAM INTERFACE 4W

EEET
Motherboard 12 VDC24 VAC
Remote 110 Pc —]
oo 1
T 1]
I T T ] I 17
E o E 110
E Q board E Q bgacrd
E 2 Outputs pe E H Outputs RTU 4W
@ [o_ofo ofo oo oo ofo ofo ofo o] 7o o]0 oo ofo ofo ofe ofo oo o]
Interface DC E E
OO0
[oofo0]
Charging
12V DC
Line 4W
Tonext &———————— |
RTU :
To Rechargeable Battery w

of 12V 40 ...60 Ah

The various I/O interfaces are connected to the CPU by an RS485 communication channel through which they exchange
information with the CPU second by second. The fact that different I/O interfaces may be connected to that communication
channel gives the system it’s excellent flexibility. The DREAM will accept a combination of maximum 5 interfaces.

POWERING THE DREAM SYSTEM

The way of powering the DREAM 2 system and the remote I/O expansion units, depends on the existence of continuous
electric power supply at the installation site. When electric power supply is available, the DREAM 2 will usually be
powered by electricity from the mains, otherwise it will be powered by solar energy. In both cases, a rechargeable backup
battery keeps energizing the system when the charging source is out, however while DC system can be fully operational
when fed from the battery, the AC systems cannot, the outputs cannot be activated.

The type of the power supply unit suitable for the particular DREAM system depends on the charging source and the type
of the system. The following types of power supply units exist:

@ AC/DC- powered from the mains and used for DREAMS having no local AC outputs.

@ AC/AC,DC -powered from the mains and used for DREAMS having local AC outputs.

@ DC/DC- powered by solar energy and used for DREAMS having no local AC outputs.

DREAM 2, 16/8 AC and DREAM 2, 32/16 AC which activate local outputs of 24V AC must be
powered from the mains.



The following table shows the various power supply units and the type of rechargeable battery required for each type of

DREAM 2 system:
ENERGY SUPPLIED BY
ENERGY AVAILABLE FROM THE MAINS SOLAR PANEL

TYPE OF DREAM

Power Power Solar

Battery Transformer Battery

Supply Supply panel
DR16/8 DC
DR32/16DC AC/DC 7 '43 Ab 40VA DC/DC 7 '12Ah IO;iEW
DR16/8 DC++ RF
DR16/8 AC
DR32/16AC AC/AC,DC 7 Ah 75VA
DR16/8 AC++ RF
DR++2W 7-40 Ah
DR+ AW AC/DC * 40VA DC/DC 40 Ah 20W
DR16/8 DC++ 2W 7-40 Ah
DR16/8 DC+ AW AC/DC * 40VA DC/DC 40Ah 20W
DR16/8 AC++2W
DR16/8 AC4++ AW AC/AC.DC 7 Ah 75VA
DR++ RF AC/DC 7 Ah 40VA pcoe | 'iﬁAh loﬁ.fiw
DR16/8 DC++RF++2W 7-40 Ah
DR 16/8 DC++RF++4W AC/DC * 40VA DC/DC 40 Ah 20W
DR16/8 AC++RF++2W
DR16/8 AC++RF++4W AC/ACDC 7-40 Ah TSVA

*  The size of the battery selected depends on the maximum length of power outage anticipated. A fully charged 7Ah battery
is capable of supplying the system consumption for about 30 hours while a 40 Ah battery will be sufficient for about 200
hours without charging.

*%  The size of the rechargeable battery depends on the light conditions at the project site. A fully charged 7Ah battery is capable
of supplying the system consumption for about 30 hours while a 40 Ah battery will be sufficient for about 200 hours without

charging.

*%% The solar panel of 10W in each hour of good sun light conditions will compensate for 2 hours without sunlight, therefore in
those cases where during the irrigation season there are less than 8 hours of sunlight the 20W solar panel should be preferred.
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IMPORTANT NOTICE:
A rechargeable battery should never let to be completely discharged. The battery

may suffer a no recoverable damage and when being recharged, its
consumption may be too high and blow the fuse of the charger. Therefore, when
long outages of the charging source are expected, the battery should be
disconnected, and before reconnection the battery must be checked and if

necessary, recharged externally.

Let’s have a closer look at the power supply board:

Main fuse

gg i) . . .
Line filter 5 0 Protecting from spikes of high
. 3 g1 voltaae
protecting from [ =
noisv lines A L
A %
DREAM POWER SUPPLY 4.0
. TLO145 Vi.1.0 €
- TALGIL 2012
35 ' Fuse of the 12v supply J
22
2E
33
‘USB power’ §§ ‘-Fuse of the charaer y
Red led Indicates é
existence of e, |1
12v DC to CPU, MB, =S
interfaces etc once T-@ge) 7l -
3 1 . n
start button has been N - ‘m'charqq o= \ Main power switch
pressed. re. w a\ & ¢ g S
. W = o M\ L

AL (RRE R Y REEE

START Button J

Green led Indicates Red led Indicates

existence of existence of
12v DC 24v AC
- Yellow led Indicates existence of
power from the mains of from the
solar panel
S

The power supply unit serves also as a trickle charger that keeps the battery at a constant level. It contains a charge limiter
protecting the battery from being overcharged. It is equipped with tools for detecting low battery, loss of AC power and

short circuit at the AC outputs.
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LIGHTNING PROTECTION

A lightning will usually penetrate the system through the long cables connected to it, therefore all the long cables must be
protected against lightning.

In the DREAM 2 ++2W the 2 wired line can be kilometers long therefore must be well protected. The communication line
between the PC and DREAM when it is done by cable, can also be kilometers long and requires protection. In DREAM 2
AC all the wires from the AC I/O boards to

all the solenoids can be hundreds of meters long and therefore should be protected as well. The protection is achieved by
adding protection units between the line coming from the field and the device to be protected. The protection circuits
contain components that react very fast when hit by a lightning turning into short-circuit that leads the lightning energy
into the ground. For this to happen, each lightning protection unit must have a very good connection to the ground. In the
2W systems each RTU has a built in lightning protection therefore it is very important not to forget the connection to the
ground of each RTU. The connection to the ground is done by a thick wire connected to a metal rod inserted deeply into
the ground.

The following pictures show three types of lightning protection units- one that is used for the 2W single cable system, the
second that is used for protecting the RS485 communication line, and the last one is for protecting the wiring that goes
from the I/O AC board to the 16 AC solenoids connected to it.

TALGIL__ 2005
485 / 2W
LIGHTNING
PROTECTION
TLRO73

Lightning _ _ _
protection for Lightning protection
2-wire lines for RS485

commiuinication lines

Lightning
protection for
16 AC outputs

Notice that all the three lightning protection boards have one side marked “Field” or “Line”, this is the side where the cable
coming from the field should be connected. The other side, which is marked “Device” is the side where the protected device
will be connected.

Notice also that the RS485 protection board has at both sides of its terminals one terminal, which is marked by a white spot
and the other which is not. This is done in order to be able not to confuse between the “P” (positive) and “N” (negative)
wires of the RS485, if the “P” was connected to the white spot terminal on one side the continuation of the “P” at the other
side should also be connected to the white spot.

Although lightning protection units can do a very good job protecting the system from being severely

A damaged by lightning hit, it must be understood that we cannot expect a 100 percent protection in any
case. There is no protection against a direct hit, the energy of the lightning is too high to be absorbed by
any protection system.
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THE ENCLOSURES USED FOR THE DREAM SYSTEM
The DREAM controllers are supplied in a metal cabinet

The metal cabinet is of a size to accommodate additional interfaces, expansion boards, lightening protection boards and
the Spider unit.

INSTALLATION STEPS

Setting up a DREAM 2 control system consists of the following steps:

@ Mounting the controller and its peripherals.

@ Defining the system’s configuration.

@ Connecting the input/ output devices to the controller and the RTUs.
@ Testing operation of all the inputs/ outputs

Any connection or disconnection of components to the system must
be done only while the power switch is turned OFF, otherwise
unpredictable damage might be caused.

MOUNTING THE CONTROLLER

The best location for mounting the DREAM 2 will be on a wall, under a roof protected from direct sunlight and rain.
Therefore, people will usually place the DREAM 2 in their office, or in the pump house or just in a toolshed. Usually at
those places, there will be electric power available and therefore there will be no question about how to energize the system.
However, the DREAM 2 can also be installed outdoors attached to a metal pole by “U” clamps and powered by solar panel.

If the DREAM 2 is DC type which means that it activates DC latching solenoids, all the solenoids will be installed close
to the DREAM and between the valves and the solenoids the connection will be by command tubes. The same is true about
connection of solenoids to remote I/O DC expansion units and all kinds of RTUs, all of them activate DC latching solenoids
which cannot be installed away from the commanding unit.

If the DREAM 2 contains local I/O AC outputs, obviously all the cables arriving from the solenoids will have to reach the
local I/O terminal boards of the DREAM 2. The same is true about connection of solenoids to remote I/O AC expansion
units.

Now, the question that needs to be answered is: in which order to connect the wires of the various outputs and inputs to the
terminal boards? The answer is that the order of connection is not dictated by the system, it can be decided by the installer.
Inside the DREAM 2 there is a connections table that defines where exactly each of the declared devices is connected. So
a convenient way of working will start with defining the configuration of the system in which all the devices are introduced,
then defining the type of hardware constructing the system and then defining the connections table. The printout of the
connections table can then be used when executing the connections in the field.

The following chapter describes the configuration process that includes the steps described above.
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DEFINING THE CONFIGURATION

The configuration definition can be done in two ways: either directly from the DREAM’S control panel or by using the
DREAM simulation software that simulates the DREAM controller on the PC. If the configuration was done by the
simulation software, the configuration file should later be loaded into the DREAM. Explanation about the simulation
software and the loader see below at the chapter about ADDITIONAL SOFTWARE TOOLS.

For starting the configuration process, select ¢ Setup * in the main menu, then in the submenu select
SYSTEM CONFIGURATION ¢.
The selection is done by the ENTER key.

2 SYSTEM
2 <G [ —1
W&# SYSTEM COMFIGURATIOHN
HARDWARE A CONHECT I0ONS
ODUTPUT COWHECTIOHNS (wiew)
INPUT COHNHECTIODOHNS (wiew)

DEALERS DEFIHITIOHNS

Status Immgation Parameters Reslts

¢ &4

Constants Ttilities  Filtration
[about | | | - - ENTER -

Entering into the SYSTEM CONFIGURATION subject without inserting a password enables only to watch the existing
configuration. In order to get permission for defining a new configuration, a password is required. * The password is
139 ¢, it is not a secret password, it is only meant to make the user think again before erasing the previous definition and
all the accumulated information.

GLOBAL DEFINITIOHNS

Password
|6
For watchina ==k
For new definition 139

Beware. this erases
previous definition 11!

S = [ —-»

m IMPORTANT: Beware that starting a configuration process is involved with deletion of all previously
defined and accumulated data, including irrigation programs.

The configuration process consists of three steps:
@ Network definition — includes the definition of the hydraulic network structure the devices to be controlled

and the relation between them.

@ Hardware definition — defines the kind of hardware used by the system for controlling the devices defined
during the network definition.

@ Connections definition — defines the connections table that contains the lists of all the physical connection
points of the devices defined. When the system contains only local I/O and does not make use of any RTUs,
it is very convenient to use the option of AUTOMATIC ALLOCATION that makes the connections
allocation automatically, allocating the inputs/ outputs in a sequential manner.

At the end of the last step the physical connection of all the devices is well known, therefore the wiring process may be
started.

The following page contains an example network, which will be used for demonstrating the configuration process.
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The example demonstrates a system with two water sources "A" and "B" and 8 irrigation lines marked L1 — L8. Lines L1
to L6 are irrigating field crops, line L7 is a nursery, and L8 irrigates a palm plantation.

The DREAM control unit is located at the pump house at source "A" where electricity is available. The accessories that
are in close proximity with the DREAM, are wired directly to the local I/O terminal boards at the DREAM itself.

The accessories of lines L1 to L6 and the second water source are connected by use of 17 single cable RTUs.

The connection of the plantation L8 is done by 2 radio RTUs, and the nursery L7 which contains a large number of valves
close to each other, will be connected by a remote I/O expansion unit.

Free L-ocal F?n Local Fert Water
water site of line 5 site of line 6 source "B"
8 satlite ) meter
RTU RTU
si%S? - 13
Contact
of level Q
sensor A P N,g' . v
£
) OP Mo" b L6
Dream Central
| filter site, R“-I(-)U RTU Source
Central Mﬁ 14 water meter
fertilizer
site Mﬁ
RTU
11 RTU
Remote L7 15
/10
N\,\\'Sew
[ RTU
12 16
L1
RTU RTU
1 L2 4
RZU RTU
3
L3
Main valve
RTU of line 2
5
RTU
6
L4
Plantation
RTU
8
L8 RTU
7
P
RTU
RADIO

RTU
)RADIO
2
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THE NETWORK DEFINITION

The network definition process consists of a series of screens through which the contents and the structure of the network

is defined. The screens are arranged in a vertical order. Use the PAGE DOWN (¥) and PAGE UP (A) keys to move
between the screens.

Date:
Time:. B6.:53.:33
Hetwork definition
(Use Y

= |

We start by declaring the quantities of the main items comprising the hydraulic network:

There are 2 water sources ("A" and "B")

There are 8 irrigation lines (L1-L8) | | conNFIGURATION QUANTITY
iﬂater Sources
. . . . IIrrisation Lines 8
There is 1 central fertilizer site serving (L1-L4,L7,L8)" entral Fert. Sites 1
Central Filter Sites 1
. . . . " Alarm outputs a
There is 1 central filter site serving (L1-L4,L7,L8) e st 2
r
The satellite outputs are intended to work in conjunction T =] T
with other outputs. In our case there are two valves

defined as satellites" S1and S2

The satellite outputs are very useful tools, they can be utilized in 3 ways:

1. A satellite can be attached to any number of outputs in order to have it active as long as any of the other outputs is
active.

2. A satellite can be activated by conditions when they are true.

3.  Conditions can be defined on the statuses of satellites, so if we combine this feature with feature number 1 we can
actually get conditions on the statuses of any outputs that the satellite is attached to.

Detailed explanation about how can the satellites be utilized, is supplied in the user guide.

Water meters not associated with
irrigation lines

GCONFIGURATION QUANTITY
Free llater meters =2
In our example there are two contacts C1 and Contacts 2
C2 used as level sensors of source “A” Analos inePuts a
Fert .agitation H
DEFAULTS PER LINE
Irrigation Valves B
[WATER Meter v
All irrigation lines will initially have this number
of valves allocated by default, the purpose is to | 2] |

assist in the definition of multiple similar lines.
Later it can be chanaed individuallv per line.
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When the system contains water sources each water source will have a definition of the number of outputs (usually water

pumps) belonging to the water source and whether or not a water meter is included in the water source.

]

Source A has 2 pumps and source B has 1

Source A has no water meter but source B has

IBDNFIG. WATER SOURCES
l_Bour ce A |[B

Outputs Hmb |2 (1

mater med o n

| 2] |

The next step will be the Definition of the irrigation lines contents by supplying the following information:
how many valves belong to each line
existence of local fertilization on the line

Q

Q
Q
Q
Q
Q

when the line is connected to a central fertilizer site, to which ?
existence of local filter on the line
when the line is connected to a central filter site, to which ?

existence of pressure sensor on the line. If yes, it should be with dry contact and normally open type.

The number of
valves of line 1 is 6

Lines 5 and 6 have
local fertilizer sites

CONFIGURIHG ITRRIGATIOHNH LIHES

Vius

Fert.

Filter |Prs

Loc | Gnt

Loc |Gnt

AR WM =M

Do bOM

1
[ [ [ Y e Y

1-
1
1
- 1 -
=]
5]

FDNFIGURING IRRIGATION LIHNES

e

Vius

Fert .

Filter

Prs

Loc

Cnt

Loc

Cnt

7
8

2

1
1

1
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Lines 1 to 4 are
using central filter
site No 1

Lines 1 to 4 are
using central
fertilizer site No. 1

Line 8 has got a
pressure sensor




The next step is defining which water meters, which main valves and which water sources are used by each irrigation line.
The selected water source will be used as default during definition of irrigation programs. Notice that when each irrigation

line has it's own main valve you can use the automatic numeration button, otherwise you will have to do the numeration

yourself.

All the lines from 1 to 6

ﬁDNNEGT IRRIG. LINES TO UATER

T

Tine|ll.meter |[Main Vlv|Source
[= A 2

2 + 1A il A

3 = B} A

4 A

. . + S B
This V\'/'mdow oee_ns 6l + 8 T
when "Change" is I ¥ | Chanse] |

pushed enabling
selection of water
sources

ETERS.

MAIN VALVES.

SOURCES

Lines 7 and 8 have no
water meter

Lines 7 and 8 have no
main valve

IEDNNEGT IRRIG. LINES TO UWATER

Line

| . meter

Main Vliuv

Source

= ——

A
A

Fa

The default source of
lines 1-4,6 is "A", and
of line 5 is "B"

The numeration of
the main valves

The default source of
lines 7 and 8 is "A",

Next step is the definition of the fertilizer sites. For each site, set the number of injectors and for each injector specify

whether it uses a fertilizer meter and/or a booster pump.

Central fertilizer site No 1 contains 2 injectors,

both equipped with fertilizer meters and using no

hooster

The definition of the local fertilizer site of line 5 is
the same as of the central fertilizer site.

The local fertilizer site of line 6 also contains 2
iniectors with meters and without booster oump

The next step will be the definition of the filters sites

18

IBONFIGURING FERTILIZER SITES

CENTRAL fertilizer site = 1

niectors=E|(F1|F2
rt . .meter + |+
ooster - =
OCAL fertilizer, LINE = 5
niectors=-2(F1(F2
rt .meter + +
ooster - -
L I X1
bONFIEURING FERTILIZER SITES
LOCAL fertilizer. LINE - ©&
Injectors=FEH|F1|F2
Ert.meter + |+
Booster - |-
|
Injiectors=-
frt.meter
Booster
L | X1




There is one filter
site - central No 1

The central filter site
has 4 stations

GONFIGURING FILTER SITES

_The site Stn

D.5.Vlw

D.P.

Centr. 1 4

//

-

W
Fa

In this case, there is no Down Stream Valve
used. Generally these valves are used for
increasing pressure while flushing.

There is a
pressure
differential sensor

At this stage we are finished with the network definition, pushing PAGE DOWN (Y), brings us back to the top screen of
NETWORK DEFINITION from which we can pass through the NETWORK DEFINITION once again or continue to the
HARDWARE DEFINITION by using the rightmost red function key.
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THE HARDWARE DEFINITION
Hardware definition
{Use V)

- = |

The hardware definition starts with specifying the types and the quantities of I/O interfaces utilized by the specific system.

The following list contains the various options of I/O interfaces. You should specify which type of interfaces and how
many of each type are being used in your system.

In our example there are 2 DC I/O HARDWARE DEFINITION

interfaces_, one inside the DREAM 2 and Eritertace card tube TRET
the other inside the remote I/O at the DG I/0 interface
nursery AC I/0 interface a
4 wired RTU int. a
wired RTU int. 1
There is 1 two wired RTU interface RF RTU interface 1
serving the communication with RTUs 1 te PHA’EG I-0 interface a8
= 4 Analos IS0 interface a

4-- | ! [ ==&

There is 1 Radio RTU interface serving
the communication with Radio RTUs 1

In the following table we specify the addresses given to each interface by setting the dipswitches on the

various interface boards.
The DC or AC I/O interfaces can drive 1 or 2 I/O boards, therefore when it drives a single board there will be 16 outputs
and 8 inputs (16:8) available and when it drives 2 I/O boards there will be 32 outputs and 16 inputs (32/16) available.

For the radio RTU interface, apart from the address we must select the scanning rate by which the DREAM will be scanning

the radio RTUs, the options are: 1.25 sec; 2.5 sec; 5.0 sec; 10.0 sec. A complete description of the radio RTU system setup
can be found at "THE RF RTU SYSTEM GUIDE 2012".

Interface DC No1 (on DREAM) has 1 1/O board

188 (1S cuipuis B lnouis) HARDWARE DEFINITION DETAILS
Adr Config.
IntDC| BRI 16:8
Interface DC No2 (on REMOTE I/O unit) has 2 IntDC 23218
I/O boards of 16/8 (32 outputs, 16 inputs) Int 20 3
IntRF 4|18.8
Interface No3 is the 2 wired RTU interface
CUININEU TTUIND DB HINT T IUIN _ .. lx I I i
Connections definition
{Use V)
Interface No4 is the radi
scanning rate is set to 1
A-- | i [ =-»
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During the following step we define where each of the outputs and each of the inputs are going to be physically connected,
first the outputs and then the inputs. For each item we have to supply the address of the interface used for the connection,
the number of the RTU if the connection is through an RTU or “RTU = 0" otherwise, and the specific location on the board

(RTU board or I/O board)
| CONNECTION OF- Outputs
Device Adr |RTU | Out

.pump 1 Src.A
) .oume 2 Src.A
.pumP 1 Src.B
ain valve 1
in valve 2
in valve 3
in valve 4

[ Auto  [V]

bl
o
=
A
=
=
=]

mmtnwuawﬂ

FWN=WN =S

D
Q
=

RTU

o
-

m:nwtuwtuﬂﬂ

BALAWWN

AWM= WS

1
g
3
q
d

mtnmtnmtulﬁ

v:vm-awrum:aﬂ

N DD U S B

ped
%
5

A
-
c
=}
~

wmtnwuawﬂ
-]

-
o
FIN=SN=N= @S

D
Q
=
B
5
[=
[=
<
-

WW(BWU)W&
-
E)

Auto  [X]

Device

1

2
alve 3 Ln.7

q

S

alve 6 Ln.6

Ln.7
Ln.7

Ln.7
Ln.7?

alve 6 Ln.7

GONNEGTION OF-

Device

Valvue
Valve
Valve
Valve
Valvue
Valve
Valve

7 Ln.7
8 Ln.7
9 Ln.7
18 Ln.7
11 Ln.7
12 Ln.7
12 Ln.7

Adr [RT"
E’TI?
a |l g

4 [ auto  [X]

Location
on board

Number
of RTU

Address of
Interface

Valve 1 of line 8,
through radio
interface 4 RTU 1
location 1

Filter 4 interface 1
(local on DREAM)
location 8

(7 x>

|[GONNEGTIDN OF - Outputs
i Adr |RTU | Out
Ln.7 e (14
Ln.7 2 a |15
Ln.7 2 a |16
Ln.7 2 8 |17
Ln.7 2 a |18
Ln.7? 2 a |19
Valve 20 Ln.7 2 8 (28
-] X1 [t
- GONNEGTION OF- Outputs
Device Adr |RTU | Dut
Ln.7 a |21
Ln.7 2 a |22
Ln.7 2 e |23
Ln.7 2 a |24
Ln.7 2 a |25
Ln.7? 2 a8 (26
Ln.7 2 a |27
y Aut o k| [ ==
FBONNEGTIDN OF - Outreuts
Device Adr |RTU | Out
alue 28 Ln.7 0 |28
alve 29 Ln.7 2 8 |29
alve 30 Ln.7 2 a 38
alve 1 Ln.8 4 1 1
alve 2 Ln.8 4 2 1
ert. 1 Cent.1 1 a 2
ert. 2 Cent .1 1 a 4
Adr |RTU | Out
[ 2] 9 2
2 9 3
2 |13 2
2 |13 3
1 a S
1 a 6
1 a 7
[ -
Outputs
Adr |RTU | Out
[_1] a 8
1 a 9
1 a |18
[ Auto JX] [ ——»

Valve 6 of line 6 is connected through interface
No 3 (2 wired) to RTU 16 location 2

Valve 1 of line 7 is connected through interface No 2
(REMOTE 1/O) to location 1, without RTU.
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>

Q
=
A
-
(=
[
=
7

Ln.1
Ln.2
Ln.3
Ln.4
Ln.S
Ln.6

wwwwwwﬂ

ree W.meter 1

The water meter of source
"B" is connected through the
2 wired RTU system (Adr=3)
to RTU No 17 inout No 1

Adr

[ 1] 1 _ B
ree W.meter 2 1 2 The first fertilizer meter of the
.meter 1 Cent.1 1 3 o "
.meter 2 Cent.1 | 1 4 central site is connected to the
.meter 1 Ln.S 3 t: ] 2 i
e SRS local I/0 te_rmmal board
.meter 1 Ln.B 3 (12 | 2 (Adr=1) to input No 3

v

|| Auto L -

- CONNEGTION OF=- Inputs
___Device Adr [RTU |[Ine
.meter 2 Ln.6 13 3
ressMeter Ln.8 4 1 18
sensor Gent .1 1 a S H
Eeialegad . = The pressure sensor of line 8
ontact 2 1 7 is connected through the radio
RTU system (Adr=4) RTU No 1
[ Auto  [X] [ --» input No 1

ANALOG INPUTS AND pH/EC DEFINITION

Analog inputs in general and pH/EC inputs in particular need a special attention. First, the total number of analog inputs
must be declared at the NETWORK DEFINITION step as shown below:

CONFIGURATIOHN
Free Water meters
“antacts
Analogs ineputs
Fert .agitation
DEFAULTS PER LIHE
rrigation Yalwves
ATER Meter

| [X] |

QUANTITY

Declare the total number of
analog inputs

<O |[Z@MNN

During the HARDWARE DEFINITION, the type of hardware used for reading the analog inputs must be defined. When
the analog inputs are connected through the 2W RTU or the RF RTU system, no need to specify any additional hardware,
but if a special analog interface or pH/EC interface are utilized, they must be declared as shown below.

HARDWARE DEFIHNITIOHN
nterface card tupe Quant .
DC I-0 interface
G I/0 interface a

a
1
1
a
a

Declare the number of pH/EC
interfaces and analog

B Leite) TRl aifn s interfaces connected to the

wired RTU int.

RF RTU interface DREAM 2
H- EC I-0 interface ——
naloa I/70 interface

T ] ] ——

22



DURING the CONNECTIONS DEFINITION, for each analog input the address of the interface through which it is
connected must be specified. For the pH/EC inputs, the rest of the data will be filled out automatically by the system, but
for the other analog inputs it must be inserted manually to which input terminal in which RTU they were connected. Here
we have to point out that there are two kinds of interfaces for analog inputs: the compact ones for up to 4 inputs and the
modular ones that come in batches of 8 up to 64. Notice that in both cases we say that the analog inputs are connected
through RTUs, in case of the compact one, the RTU address must be set to 1, and in case of the modular one, the RTU
address will be the address of the particular analog board (1 up to 8) to which the specific analog input was connected.

TESTING WIRES BEFORE CONNECTING THE INPUTS/ OUTPUTS

Prior to the connection of the cables, each pair of wires must be tested for continuity, to make sure they are whole all the
way along. For this test, we twist the wires together at one edge (with the isolation removed) and measure the resistance at
the other edge; it should not be greater than 150 Ohm. A second test is needed to make sure that there is no short circuit or
leakage of the isolation between the wires or to the ground. For this test we leave both edges of the wires disconnected and
measure the resistance between them, and between each of them to the ground. The result must be greater than 1 Mega
Ohm.

TESTING THE OPERATION OF INPUTS AND OUTPUTS

The installation process is not complete before all the outputs and all the

inputs are tested and found functioning properly. - STATUS OF OUTPUTS 21:29:47

Source A B

For testing the outputs, we can use the "MANUAL OPERATION" mode Sn I gﬁﬁ

that can be activated from the screen STATUS OF OUTPUTS. In the main -
menu select STATUS and then OUTPUT. Push the red function key (F2) L:r:::l Vie 123456 12345678 1234

underneath the word "Manual", the cursor changes its form into a blinking |x¢e. Vie 1234 123456 123456
underline

, now by using the horizontal arrows = <=, the cursor can be 4-6 Sinas mrmannlssnene

P4-- [Manual [V] | ==k

moved to the right and to the left, enabling selection of outputs from the list.
For activating/ deactivating the selected output we use the same function key
(F2) again which is now marked "ON/OFF". The activated outputs will be
marked by the symbol “A”. To exit the manual operation mode the ENTER

key is used. - STATUS OF INPUTS 21:31:47
. Lo . Src W.M AB
The status of the inputs is displayed in the screen STATUS / -
INPUTS. rr. WM L1 L2 L3 L4 LS L6
- - - - -

Each input that senses a closed contact appears with a "+" sign. ree W.M 12

- -
ent F.M G1

! =1 o

WHAT COMES NEXT?

Before starting to use the DREAM 2 system for controlling the irrigation, there are still some more things to do. There is
the DEALERS DEFINITION that should be visited in order to do some "fine tuning" of the system to make it best suit the
actual application. Another important thing is the setting of the CONSTANT parameters without which the configuration
process is not complete. Both of these two subjects are covered in details in the “DREAM USER GUIDE 2015”.

COMMUNICATION OPTIONS WITH THE DREAM 2
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The DREAM 2 system allows communication to PC’s, Tablets and Smartphones via the internet using two versions of
software for this communication. It allows the operator to have the ability to operate the system on any web browsing
device such as a smartphone or having a full ‘Windows’ view on the PC Console. Either option allows multiple operators
on multiple devices to have access to the system. I addition if the operator has more than one Dream 2, Vision 2 or Oasis
controller they can all be accessed on these devices via a drop down list. Email alarms are also available through the
software

The Mother Board installed in the Dream 2 has an Ethernet port installed allowing connection to the internet via this port
to a modem/router.

GOLDTEC SUPPLIED WIRELESS ROUTER

When wireless internet is available and there isn’t any local internet connection a modem/ router is supplied and
installed in the main Dream 2 enclosure. This router is connected to the Dream 2 via a Ethernet cable and powered
via the Dream 2 power supply.

The router can be supplied with either a small magnetic 3db antenna with 3m coax cable (standard supply) or to
boost the reception a 9db 6° broomstick antenna with 10m of coax can be optioned.

I SIM card is required to be installed in the router. This SIM card should be setup on an internet data plan of at least
1GB/mth

Modem on N
Antenna connection
Power on
Found network
Found IP

Found SIM card Ethernet connection
RSSI (signal strength)

Power (12vDC)
connection

SIM card location

OPERATOR SUPPLIED INTERNET CONNECTION

If the operator has internet available and his modem/router has
a spare port and is within a reasonable distance from the Dream
2 controller then an Ethernet cable can be connected from this
modem directly to the mother board on the Dream 2 supplying
the system internet.

Internet data of at least 1GB / mth will be required.

Ethernet connection

DREAM 2 SOFTWARE
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DREAM-CONSOLE PC software

The DREAM 2 CONSOLE PC software is designed to enable remote programming and control of the DREAM system
from any PC running WINDOWS XP or later. The large graphical and colorful display of the PC makes the

programming and the monitoring of the system much more comfortable and flexible to use.

|2/ Dream Console - Welcome - Goldtec (999999)

e

‘ @ ‘ 3 ‘ ~.‘ wonttor | () /Pl gﬂ anave || 5 config I
Monitor Plan
5¢ Irrigation status Irrigation +5, Fertilization sets
Rea\ time consolidated status 22 programs Manage fertilization sets
Hd
Accumulations Manage your inigation
@ water and fertiizer ECEERS
ke Virtual water .y Conditions library
Y anage lbraries of logical
1 Inputs & Outputs @ meters e

1/O states and control Define and manage

virtual water meters.

Evaporation
Adjust evaporation to
affset humidity

Groups

& My Targets
High level DRE/—\V M states
@ Maps & Diagrams
Live diagrams and geo-maps

7 Weather

Davis station manitor groups

4, Programs library
4o Manage libraries of
irrigation programs

Back flushing
<49 program fitration
components

Rain delay

% Define and manage vale @ Plan mmmuey ran

related settings

Target menu

Analyze

Event log
e what events and dlarms
y the DREAM

in the p:

Data reports
£ Create reports for deep data
analysis with external tooks.

Consumptions

& Analyze daly consumption of

water and fertiizer by
inigation programs

Irrigation
performance
8 See

rater meters,

Analog Sensors

=0

Configure

My Preferences

20

& Local appication

preferences management

Constants

000 pefine constant parameter
directly in DREAM controller

_ Dealer definitions

& Define and manage dealer
parameters

7 System
@ Confaure hardiwars stup
Names

@ Give friendly names to any
object in the system

B inspect behavior of analog
sensors

[ W talgil3.no-ip.org, Build #1978, v1.3.0 (May 01 2012) & meir (DEVELOPER) || 4 Goldtec, va.1 | @ ovjects 0 ciicktorefresn || |

O (e]- 0le]o o] ®[s]uw]

4> 127.0.0.1:49278

23M of 254M i |

A VS0 0 @ 1205PM

The DREAM 2 CONSOLE PC software offers simple irrigation scheduling by utilizing a “New Program Wizard”
allowing the operator to follow a step by step procedure.

| @ W]

@ codec || EBFreee III

| Dream Console - Irigation plan - Golditec (999999)

4 Moritor H &pn H 5 araee

£ conig Irrigation plan

[ %2 ][a itotarget || €U [ st [ msiop |[ sk |[ & Freeze program | .@. Ii]
) b L tate [ comoletion | el Loucieg] Cycles left|Interval_[interval left] Conditions | Sequence
1| 22 Newlrrigation Program - - 0 000000 00:00:00 11524
2 0 050000 00:00:00 21+23>14
Steps Welcorme
3 0 054400 00:00:00 11+12213+1.4215
1. Welcome “This wizard will guide you through the process of creating andior modifying irrigation program. There are R
4 several steps outlined on the left You can follow the steps as they are suggested as well as jump to any of 2 05:00:00 00:00:00 START 1.4>22>13&14&15
5 2 [ the steps at any given time. Once you click FINISH' button the new Irrigation Program will be added to the 4 010000 000000 START 14»12-13&14-15
31 Sequence list so that you can upload it to DREAM controller
6 0 050000 00:00:00 132152122
7 & EdeiD Use Help pane on the leftto obtain brief explanation about each of the individual steps 0 03:00:00  00:00:00 111281314415
8 € Cxm 0 000000 00:00:00 12512814815
9 G CatiimD 0 00:00:00  00:00:00 12214815
— 7. Done
Valve st§
Current
Water da]
Water d
Water dg
Water d
Water be
Water be
Water afl|
1 Loc
1) Local|| steps | Heln | To continue, click Next
1 Loc
Cancel
_—mmeeeeed
[ » L (Ot N R 0 20 0 ) & meir (DEVELOPER) © Goldtec, v4.1 > 127.0.0.1:49276 @ Objects || 0 Clicktorefiesh || 34M of 2541 i}

< VS ON

iz ClaEuslol- B Tl

—
1207 PM

The DREAM 2 CONSOLE PC software allows the operator viewing options with the irrigation programing screen
displaying an overview of all programs and components, actual program details, current status and scheduling view.
Programs can be stopped, paused, started or modified in this screen
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The DREAM 2 CONSOLE PC offers a ‘Programs Library’” where the user can prepare programs ahead of time for
example different seasons of the year, then export these programs into the ‘Irrigation Programs’ when they are
required.

&) Dream Comsol - Imgation plan- Goldtec 999999) i WL e e e O e
“« ‘ @ ‘ » ‘ £ vorir ” Qrn Irrigation plan E

RI2) (Wi | $omwn | o (o | 2 om [ @rewamaen ] ElEIEIL

e || 455 o |

1] Name I State [ Completion | Schedule [ Cycles [ Cycles left] Interval |interval lef| Conditions | Sequence I
1 Program 1 © Scheduled today Disabled  Start at 10:30, WW W W W] W W------- 4 0 000000 00:00:00 11224
2 East2 © Scheduled today Disabled  Startat 10:45, F F F F[F]F F------- 2 0 050000 00:00:00 21423514
3 Program3 © Incomplete Disabled  None 2 0 054400 00:00:00 11412>13+1.4515
4 17apmavenae O Scheduled Disabled  Startat 06:00, - W- F [1----- 3 2 050000 000000 START 14>22-13&14&15
5 © Running Disabled  Startat04:25,F F F F[F]F F-- 5 4 01:00:00 000000 START 14>12-13&14>15
6  SouhRoadBlock  © Scheduled today Disabled  Startat 15:00, - W - [F]- W------- 5 0 050000 00:00:00 13>15>21>22
7 Program 7 © Not ready Disabled  Startat 05:00, repeat daily 3 0 030000 00:00:00 11>12813>14+15
8 Programs © Incomplete Disabled  Startat00:00,5 5 8 5[S] S §------- 0 0 000000 00:00:00 12512814815
9 Programs © Incomplete Disabled  Start at 00:00, WW W W W] W W------- 0 0 000000 00:00:00 12>14815

13814
1 a2n nin 11 12 a8 ] 0 15

Valve state [ @wr ® © c

Currentflow (m3/) 00 00 00 00

Water dosage method ‘ ms ms ms ms

Water dosage planned ‘ 15 10 0 50

Water dosage left 15 10 20 50

Water dosage calc 0 0 0 [

Water before method hhammiss | hhimmiss hhmmss | hhmmiss

Water before local 00:00:00 | 00:00:00 00:00:00 00:00:00

Waer after 0 0 0 0

1] Local fert method wone | Nane None Nane

1) Local fertplanned 0 0 0 0

1] Local fertleft 0 0 0 0

[ W+ talgil3.no-ip.org, Build #1978, v1.3.0 (May 01 2012) [ & meroeveLoPER) || 9 Goldtec, va.1 > 127.0.0.1:49276 /[ @ ovects || O ciicktorefresh | 3amor2sam u

m—
&
>

The DREAM 2 CONSOLE PC software presents to the operator instant status of multiple Dream 2 system TARGETS
accessible to the user. This indicates program status, currant outputs activated, currant main water meter and fertilizer
meter flow rate, RTU communication or low battery state, analogue and weather station state.

() Dream Console - Irrigation status - Goldtec (999999) — ol (5D )
= s s
* [ [ [ e [ [ ]
£ Line contertselection || Pack colurns | 13>19> 158 198 1128 1138 115> 228 248 278 298 2118 213 View layout [ @
5 = =
e Local fertization __[Central fertil VRS © rotmetos
Target Program state valve | State Let
€ || b Flow | Left | Flow | Left | Flow | Lef MEIR (7112577)
MEIR 3-Program 3 © Running 13 IRR 1000 1000 003143 00  0.00 000 0.00 4| [ show free water meters
Goldtec 1 Az nin- 5 © Running 11 RR | 00 00 1500 00 | 000 0.00 0.00 WhiLine 1 Line1 | 100.00
26-17-18nmame-8 | @ Running 94 IRR 15428 180 1360 00 | 0.00 0.00 0.00
30w - 9 © Running 102 | IRR | 120 | 110 880 00 | 000 0.00 0.00
15706- oo e - 11 © Running 12 | IRR 15428 120 850 | 00 | 000 0.00 0.00 i
21| © 12888 136 000
3414 mr-12 © Running 00 | 000 0.00 0.00
25 IRR | 9.075 90 167
5 1103 0vou M- 13| @ Running 31 RR 3428 29 640 | 00 000 0.00 0.00
RamatMagshemim1
Frivip § o ron (k- 14| @ Running 41 RR | 6217 37 075 | 00 | 000 0.00 0.00
1-2:21 mor- 15 © Running 52 IRR 576 60 160 | 00 000 0.00 0.00
16 b (ot - 20 © Running 10 RR | 48 | 40 1035 00 | 000 0.00 0.00

%X U0-MER 32 Otherprograms @ Water sources - Hardware communication

¥ Error counting mode. States legend  LowBat  Error oK

s Tyne [ s | List of connected RTU states
1 AC oK A
2 RF oK 01020304 050607080910111213
[ W talgil3.no-ip.org, Bulld #1978, v1.3.0 (May 01 2012) || @meroeveLoper) || 4 Goldtec, va.1 <> 127.0.0.1:49276 || 4 ovjerts 0 Clickto refresh | 23mor2sam o

O (s |- Gl e o S e | - [ T .

The DREAM 2 CONSOLE PC software enhances the tools given to the user by adding some important features such
as handling a data base in which all the historical picture is kept, giving the ability to analyze the accumulated
information in various ways including graphical representation.
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— nliED

| 2] Dream Console - Data analysis - Goldtec (999999) WL - - - -
‘ ) ‘ @ > 41 Monitor 2 pin ; Analyze ” % confo ” > Data analysis ‘ @ codrec || @3 Freeze @
@0 C i lys 2 Irrigation analysis Analog sensors analysis
@ Selecttime range and consumpion rate [ Compare from [ = [z owear | [ eaepon [ Zietan | [TiBookmake | [ sosvte | [ % Remesh | [ @ ren | [H][00]
Last & manth Dail
[Lasto men [-] [oan ] Daily water consumption of V1 (green apple)
800
@ Goldtec (399999)
J crops
L% crop-1 700
Lines
=01 UNE-1)
(D WM1 (WM Line 1) 600
@ Line 1 (Fert site line- 1)
<4 V1 (green apple)
4 V2 (Valve 1.2) £
V3 (Valve 1.3)
<> V4 (valve 1.4)
<5 (Valve 1.5) 400
= L20UNE-2)
300
200
; IIIIIIIIIIIIIIII IIII I
5 H i n i
»
|W} Daily fertilizer consumption of Filter 1 (Line 1 Fert 1)
% Consumers € Tracker Api2 Apr12 May-12 May-12 May-12 May-12 May-12
B talgii3.no-p.org, Build #1978, 1.3.0 (May 01 2012) & meir (DEVELOPER) © Coldtec, va.1 <> 127.0.0.1:40275 © Objerts 0 Clickto refresh 8BM or 2541 ]

" OiE - Fl o e

The data base is a mass storage of accumulated data resulting from data acquisition executed repeatedly at user defined
intervals. Within the data base there is storage of the water and fertilizer consumptions per each irrigation valve, storage
of all the samplings of analog sensors and storage of the reported events. The data base includes also definition of all
the crops, all the plots and their sizes, all the fertilizer types with their components, and all the optional users.

The consumption can be inspected per valve, per crop, per plot and per user on an hourly, daily or annual basis. The
information can be visualized in table format or in graphical format and it can be selectively summed up and printed.

The accumulated event reports can be filtered in different ways: inclusive, faults only, per specific programs, lines,
valves, fertilizer sites, filter sites and events of a specific kind. The information can be sorted upward or downward by

each category.

The sampled values of the analog sensors can also be inspected in table or graphical format.
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acquisition can be limited within desired hours.

The system includes the ability of presenting the current status on a map, or several maps describing the hydraulic
network. Tools are supplied for creating the desired maps presentation.

DREAM-SPOT
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The DREAM-SPOT allows communication to your Dream 2 Controller (or Multiple Dream 2 controllers) using any
Web-browsing device such as a PC, Tablet or Smartphone that is connected to the internet.

The DREAM-SPOT is included when selecting the option of Dream-Console PC software but also can be selected as
a stand-alone internet communication without Dream-Console software.

The DREAM-SPOT allows the user to check the system status. Check the system event log. The
Irrigation menu the user can check program status, stop, pause and start programs, create & delete programs,
change scheduling and change dosage modes such as time or volume. In
the Flushing menu the user can check status and start a manual flush. The I/O menu

indicates the status of all outputs and inputs and allows the user to manually open and close outputs.

In the Communication menu the user can check the status of the interface and also the status of an RTU displaying
communication OK, communication error and low battery state on individual RTU’s.

The Analogue sensor menu displays the actual value of the sensor and also presents the data as a graph. The Flow of

water and Flow of fertilizer displays actual flow of connected flow device.

User selects the %
XS Goldtec
#999999, v4.1
‘ @ Freeze ‘
‘ % Eventlog ‘
Q @ e Targets
22 Status ‘
Firmware v0.34
ﬁ Address 255.140.2
L= Uptime 019:43:26 ‘ ; L ‘
== Battery Low battery & Irrigation
Irrigation Irigating with alarms
OASIS Flushing Idle ‘ 49 Flushing ‘
#31724602 Hardware oK
% 1o ‘
Firmware V41
E = Address 127.0.0.1 ‘
- Uptime 015:43:28 5 gt ‘
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#999999 Hardware 0K
Comm OK
‘ @ Flow of water ‘
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I AC OK
e Battery OK ‘
Irigation Irigating with alarms @ Water acc by valves
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(5 Water acc by water meters

‘s Fert acc by injectors

|
|
& Fert acc by valves ‘
|
|
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Irrigation program menu

System status

RAQ Irrigation
Goldtec, #999999

Program 1 Scheduled today

East 2 Scheduled today

Program 3

17 dpan Wy PR Scheduled

1070 nin Finished
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BN Status

Goldtec, v4.1
Running 17
Scheduled today 126
Scheduled 4 10
Finished 519
Not ready 71114 15 16
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Wind direction W.direct. 5 0.00 grad
Dew point Dew point 11 0.00 grad F
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Daily rain Daily rain 7 0.00 Inch
Wind speed W. speed 4 0.00 mph
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Atmospheric pressure Barometer 1 0.00 psi
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SWITCHING ELECTRIC PUMPS

Naturally, the switching of electric pumps differs from the opening and closing of valves, which are hydraulic devices.
Since the switching process is involved with turning ON/OFF high power electric sources that many times may create
sparks and electric interferences, it is better to have a good galvanic isolation between the commanding unit and the pumps
being switched. Therefore the switching of electric pumps in Talgil control systems is done by PUMP- SWITCHING
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UNITS that contain a solid state relay in which the input and output are connected optically therefore they supply good
galvanic isolation.

There are two types of PUMP-SWITCHING UNITS for AC and for DC command. The AC type will be used when the
command is by 24vAC and the DC type will be used when the command is 12v DC latching. The DC type switching units
can be commanded either by three wires with one wire (white) serving as common the second (red) for open and the third
(black) for close command, or by 2 wires that work by inversion of the command polarity.

Both types of switching units act like a relay that when activated they let the power through and when deactivated they cut
off the power from the load. In any case, the power must be supplied externally. The pump-switching units can be used
only for AC pumps of 24 to 240 v and up to 10 A. They are meant for switching only 1 phase, therefore when the pump is
a 3- phase pump or it is a too big load, then the pump-switching unit will not activate the pump directly but rather activate
the contactor that will switch the pump ON and OFF.

IMPORTANT: In each package of PUMP SWITCHING UNIT a capacitor of 1 zF 400v is supplied. this
[ \ capacitor should be installed in parallel with the load, otherwise in some cases the pump will not turn
OFF.
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AC PUMP SWITCHING UNIT

The following schematic diagram shows the wiring of the AC type pump-switching unit. The externally supplied power
arrives to point 2 of the solid-state relay but it will not pass through to point 1 unless commanded to do so by the command
from the controller.

LNGLNG Comngd from
ROWER RUME Controller
Externally The command from
supplied power the AC controller

ThAa nAauiAr cninnlind A

AC PUMP SWITCHING UNIT
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AC PUMP SWITCHING UNIT

The internal contact of the solid state relay can not be tested by Ohm meter.
Trying to switch the pump directly from the controller's output without the switching unit,

may result in disturbences with the controller's operation.

Option A
Switching by contactor

Power

|

———®|Contactor

Switching
unit

Option B
Direct switching

Power

L- PHASE L - PHASE
N - NEUTRAL N - NEUTRAL
G - GROUND G - GROUND
L NG L NG L NG L NG
POWER PUMP POWER PUMP
1uF 400V
External power
of 24 to 240 V 1—| Coil
AC i T
: Contactor
1or 3 i External power
Phases | of 24 to 240V
| AC
R
S
: L
M
single
PUMP phase AC
pump
Switching the pump through a contactor, Directly switching the energy for single
usually requires a capacitor of 1 yF to be phase pumps between 24 to 240v AC and up
connected in parallel with the contactor's coil. to 10 A.
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DC PUMP SWITCHING UNIT

Everything explained above about the AC pump-switching units holds also for the DC type except for the command.
As mentioned above the DC pump-switching units are ready for receiving command from controllers using 2 wired or 3
wired DC latching outputs. The only difference is in the connection of the command wires. The following drawings

demonstrate this difference.

[
Bl
]
E

-+
12v DC

L NG
POWER

L NG
PUMP

12vDC

OPEN CLOSE

Cl®Op
Command from
controller DC 3W
latching

Command from
controller DC 2W
latching

A IMPORTANT: It is important to point out that unlike the AC type pump-switching units, the DC type units
require a power supply of 12v DC without which they would not function. When the pump-switching unit
is commanded by the local I/O of the DREAM or the remote I/0 expansion unit, the 12v can be taken from
the power supply of the DREAM or of the expansion unit. However when the DC pump-switching unit is
activated through an RTU (either 2W or RF), the 12v powering cannot be taken from the RTU resources

but must be externally supplied by a 2.5W solar panel and a rechargeable battery of 3Ah.
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SPECIAL ACCESSORIES

The following paragraph describes 3 special accessories which are all built of the same electronic board but with different

setting of the jumpers onboard they fulfill totally different functions.
JP12 set for

analog interface
function

2 OR 4 ANALOG INPUTS INTERFACE

The first function of the special accessories board is an
interface for up to 4 analog inputs that can be plugged
into the motherboard or connected to the remote 1/0
RS485 channel, enables the DREAM to read directly
the analog inputs of 4-20 mA.

Address switch

The terminal
block of the
analog inputs

RS485 Powering by 12v

connection to DC when the

the DREAM board is not
plugged into the
motherboard
ANALOG

The jumper that decides the functionality of the board to serve as an analog inputs interface is
jumper JP12 that should be set as demonstrated in the drawing to the right.

JP12 IN LEFT POSITION

i

When the board is plugged into the motherboard it does not require connection of the RS485 |é|-m:‘ o 1
communication cable and the 12v DC supply (see picture above). C);;:]
==
The address switch should be set according to the address given to the analog inputs interface i ;%g :
during the “Hardware and connections” definition. : i o D - D
il e
The setting of the other jumpers onboard should be left unchanged. ) "3 o
: e ¢ O ENFERD
& e 1

w
=
2
°
=z

RS485 REPEATER WITH OPTO ISOLATION

REPEATER
/ The second function of the special accessories board is JP12 IN MIDDLE POSITION
{ to serve as a repeater in the communication line of
RS485. When serving ay a repeater, the connection
a3 between the input and ‘ae output of the unit is optic
(% n=sEsssEEBEEN 3 connection only, ther” jore it supplies good galvanic
ey isolation between ths input and the output lines. This
feature helps to / vercome problems created by

problematic  lir that create communication
difficulties.
Output side JP12 set for
RS485 Reneater
< BAUDRATE
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The picture above shows the input side and the output side but actually, they can be interchanged.

Once again, the jumper, which defines the functionality of the board and makes it a Repeater, is jumper JP12. The setting
should be in middle position as shown in the drawing to the right.

A repeater may be needed in two cases:

When the RS485 line gives poor results and the signal needs strengthening.

When the system contains several 2 wired interfaces. Except for the first interface, which is fed directly from the DREAM
all the others will be fed separately and will have their RS485 communication line isolated by repeaters.

In the second case, we want to eliminate influences between the various two wired lines, therefore we create galvanic
isolation between them. In this case, there is a great importance to the feeding of the repeater unit with the 12v DC from
the side of the output where the 2W interface is connected and not the side of the input, which arrives from the DREAM.
Otherwise, we shall loose the effect of isolation. For this purpose, the repeater board has the ability to be powered either
from the input side or from the output side while the two sides remain galvanically isolated. For setting the feeding from
the output side, the 4 jumpers JP7,JP9, JP10, JP11 should be in right position (opposite to what appears in the picture
above).
The dipswitch in this case functions as a baud rate selector with the following options:

1-2400

2-4800

3-9600

4-14400

5-19200

6-28400

In the DREAM system the baud rate used is 9600 baud.

RS485 BRIDGE

The third function of the special accessories board is to serve as a bridge on the RS485 communication line between the
DREAM and remote interfaces. The bridge is plugged on one side into the DREAM’S motherboard and on the other side
it is connected to the remote interfaces. It is important to set the address switch of the Bridge to an address equal to that of
the interface with the lowest address working through the bridge.

The connection of the remote interface line will be to the right side terminals.

i

the DREAM, the 12 V terminals will be used for

O

remote interface

BRIDGE
JP12 set for JP12 IN RIGHT POSITION
Reneater | A [ u| )
| [0 poonatons
o)
$ 1) ot
2 iy L]
Qi i)
W 0T
LE Ij =
When the bridge is installed externally to the case of SISO Drf" Terminals for the

11

§

powering and the P N terminals will be connected to ‘
the P2 N2 terminals of remote I/O at the DREAM
motherboard. | ‘

g

=z
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PULSES DIVIDER

The purpose of the pulses divider unit is to enable reading short or high rate pulses by controllers having a scanning rate
of once in a second or lower.

The unit will receive the inputs from devices such as water meters or fertilizer meters, count the pulses and emit a symmetric
pulse per each "x" pulses counted, based on the selected setting. A special case is when x equals 1, then for each pulse
received at the input there will be one pulse generated as output (not necessarily symmetric) whose width will be 1 second.
This way even if the input pulse was narrow the output pulse will be wide enough not to be missed by the controller.
Obviously, the pulse rate in this case cannot be higher than one pulse every 2 seconds.

In order to cover a wider range of division values, there are two "OPERATION TABLES". The effective table is select by
jumper (JP5). The active entry of the table depends on the setting of dipswitch S1.

In the following tables, the Division factor defines how many input pulses will be represented by each output pulse.

OPERATION TABLE 1 OPERATION TABLE 2
JPS with lower pin free JPS with higher pin free
Dip Switch S1 Division factor Dip Switch S1 Division factor
0000 1 0000 40
EXAMELE 1000 2 1000 60 ,
Let’s .assume 0100 4 0100 80 that JP5 }s
set with the 1100 6 1100 100 lower pm
0010 8 0010 120
1010 4 pulses 1019 140
0110 12 0110 160
1110 14 1110 180 |
110001 B 16 | 0001 200 ]
110101 || 20 | 0101 600 ]
1101 bX) 1101 S0(.
0011 24 0011 1000
1011 26 1011 1200
OUTPUT 0111 28 0111 1400
1111 30 1111 1600
-t 1 pulse >

free and S1 has the following setting: 0100. TABLE 1 is selected, and the division factor is 4, hence for each 4 pulses at
the input, 1 output pulse will be generated.

here are 2 LED indications, the RED represents the input and the GREEN represents the output. Regularly each LED blinks
a short blink whenever a pulse is detected or emitted. However when the "Indicator" button is pushed and held down, the
LEDs show the current status of the input or the output, a closed contact is indicated by LED = ON, and open contact is
indicated by LED = OFF.

JP4 — Enables (free upper pin)/ Disables (free lower pin) the LEDs operation.
JP5 — Selects the active OPERATION TABLE as described above, Table 1 is selected when the lower pin is free and Table

2 is selected when the upper pin free.

There are 2 push buttons, one is called "Indicator" and the other is called "Test relay". The "indicator" changes the
indication of the LEDs as described above, and the “Test relay” activates the output while pushed.
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The two buttons function only during the first 2 minutes after energizing the unit. For being able to reuse the buttons after
the unit was energized, disconnect the energy, wait one minute and reconnect the energy.

The unit can be powered either by 6v DC or 12v DC.

JP4
Test relav
JP5 z1ssu
Indicator
Power

Input S1
Outpu
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Appendix "A" - DECIMAL TO BINARY CONVERTION

In the following table a switch ON is marked by 1 and a switch OFF by 0.

Decimal address Binary value set by the Decimal address Binary value set by the Dip
Dip Switch Positions: Switch Positions:

123456 123456
1 100000 31 111110
2 010000 32 000001
3 110000 33 100001
4 001000 34 010001
5 101000 35 110001
6 011000 36 001001
7 111000 37 101001
8 000100 38 011001
9 100100 39 111001
10 010100 40 000101
11 110100 41 100101
12 001100 42 010101
13 101100 43 110101
14 011100 44 001101
15 111100 45 101101
16 000010 46 011101
17 100010 47 111101
18 010010 48 000011
19 110010 49 100011
20 001010 50 010011
21 101010 51 110011
22 011010 52 001011
23 111010 53 101011
24 000110 54 011011
25 100110 55 111011
26 010110 56 000111
27 110110 57 100111
28 001110 58 010111
29 101110 59 110111
30 011110 60 001111
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Appendix "B" — RULES ABOUT CABLES

The following rules must be obeyed when using long cables in the DREAM system:

Q
Q
Q

© 00

Never mix in one cable two lines of separate 2w channels.

Never mix in the same cable a 2 wired channel and an RS485 communication line.

Always maintain a distance of at least 20 cm between the cables of different 2W channels and RS485 when laid
in the ground.

For laying cable in the ground always used double-coated NYY cables.

The recommended cable thickness is 1.5 mm?

For the 2W channels the cable capacity is of great importance, the lower the better. A capacity of 0.1 ¢F per km
is OK. The total capacity of the cables connected to the "interface 2W" should not exceed 1 yF.

The resistance of the cable should be reasonably low, with no leakage between the wires and between each wire
to the ground. (see testing below).

CABLE RESISTANCE TESTING

1. The cable must be tested for continuity of its wires, and for having good isolation between the wires and between
each wire and the ground.

2. Disconnect both ends of the cable under test (including from any RTU in the middle) and make sure the wires are
not touching each other.
3. Check the resistance between the wires. Use the highest range available on the ohmmeter (tens or hundreds of K€2).

The resistance should be infinite or at least not lower than 1 MQ.
4. Check the resistance between each wire to the ground Use the highest range available on the ohmmeter (tens or
hundreds of KQ). The resistance should be infinite or at least not lower than 1 MQ.

5. Make a short circuit between the wires at one end of the cable and test the resistance between the wires at the other
end. This time use the lowest range of your ohmmeter (tens or hundreds of ). The resistance between a pair of
wires increases with the length of the wires and decreases with their thickness. For 1 Km distance and with a pair of

wires with 1.5 mm? cross section the resistance should be about 22Q. The formula for calculating the expected
resistance of a pair of copper wires is the following:

Resistance (in Q) =0.017 x Length (in meters)
Cross section (in mm?)
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Notes:

This information is entered into the Dream 2 during commissioning

Valve #

Int
ADD

RTU #

Out #

Valve #

Int ADD

RTU #

Out #
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