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Versio_n Igg_o_f_j_lli_s__document

ueon Lo | _______comens _______

20231210 First release
20231211 IMV Adaptive Control section added at the end of the document
20231212 IMV Soil moisture sensor is RS485 connected to the Isurlog data logger

europe

20231227 IMV On/off and proportional Flow/Pressure control valve operation added

20231228 IMV Admin (Utility) level schematics added.
Ecofertilizers tank level considered.
Data logger trademark changed to SmartDrop.
Introducing SmartDrop-SM (Soil Moisture LoRa data logger).
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20231230 System management: Physical vs Management frameworks
“Farmer” designation changed to “Landowner”

20240108 New design of the Configuration menu
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Irrigation utility: Areas to be addressed
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Irrigation utility: Areas to be addressed
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Field level: Main pipeline network pressure control SDNég?:T
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SMARTDROP General Schematies
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System Architecture

Concentrator Network Application
End Nodes /Gateway Server Server

3G/
Ethernet
Backhaul

LoRa™ RF TCP/IP SSL TCP/IP S5L
LoRaMAC LoRaMAC Secure Payload
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User level Admin: Advanced Management
and Efficiency Improvement

Placing the farmer centre stage is the bedrock of the SmartDrop project.
Every single crop is unique and different from the rest.
Nothing equals decades (when not centuries) of evidence-based human expertise.

Make the irrigation more efficient and resilient against the effects of the climate chang
Save water and fertilizers.
Improve the gobernance and management of the utility to be more transparent.
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User level Admin: Advanced Management
and Efficiency Improvement

SMARTDROP is based on the DMAIC methodology
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Common
infrastructure

System management
Physical frameworks-
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System management
g - 1 A,
Management frameworks
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System management_
Physical vs Managementframeworks
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System management.

Access levelss .«
CONFIGURATION

USER LEVEL Infrastructure Property Sector
1 - Utility P} Pl
2 - Landowner &
3 - Farmer P} %

MONITORING, RECORDING & CONTROIL

USER LEVEL On-the- RT weather Weather Historical Smart Assis.
ground RT Forecast Trending & Control

1 - Utility
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System control
Operating modes and stibmodes

___mode submode
Defines HOW the control )
is erformed i Defines WHEN the control is performed g
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The user defines, at its own discretion
and responsability, both the starting and
ending time of the operation mode

" The user schedules a time-based-
campaign, configuring both the starting
and ending dates and other relevant
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D System control
Operating modes

Required
Valve
. Minimum battery consumption scenario type
. Logging & Controls functionalities are OFF
Ox - Sleep .. . :
= . Data logger beats every logging interval to confirm to the app its
availability 5
| = Thdtl acquires, registers & uploads the sments eve
e data logger ac ulres registers & uploads the measurements ever
g 1x Data Ioggmg- SRR : £ y
interval
2% — P control - Data Ioggmg mode 1 functionality is ON
| Pressure control functionality is ON. Rest of control modes are disabled
F‘l._".' Y T AT T e T e T T e " il e i
Sl . Data logging mode 1 functionality is ON
|l 3x-Fcontrol -
F' . e FIow control functlonallty is ON. Rest of control modes are dlsabled
f L T T T W T
. Data logging mode 1 functionality is ON.
4x - V control - :
1A Volume control functionality is ON. Rest of control modes are disabled
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System control
Operating submedes =

button

; To quit any running P, F or V control mode (modes 2, 3 or 4 respectively), the user must return to modes
0 (sleep) or 1 (logging)

The APP must save and record for the next time all the user parameters configured for a particular
control mode that has been successfully run.
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System management._
~ Operating modes .«

AVAILABLE OPERATING MODES DEPENDING ON THE ACCESS LEVEL

Acces 0- 1 — Register
level Sleep only

2 — P control 3—Fcontrol 4-Vcontrol 5-Campaign

Utility Pt &%
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User level : monitoring and control.
based-Oa-the-ground stuff
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User level : monitoring and control.
based-Oa-the-ground stuff
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User level ' Proportional control.

Latch electrovalves

minimize electrical
Opening pulses consumption since
only a 250 mS pulse
' Control'pulses from data logger to contrql valve IS necessary to

switch the
i . | : operational state of

Cloising pulses the valve (O/C) toa
permanent working
condition

For Flow and
Pressure
proportional control
on the main pipeline,
two electrovalves are

Control valve
operational position
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- User level : monitoring and control.
\gacag based On-the-greund control devices

On-the-ground . = < Lkatency Comms
RT parameters Data source time layer

Water volumen (m3) ISURDROP-CU
=" Water Flow (m3/h)

LoRa dataloqqer

: {/-Vét'erPressure
. (gBar)

" ISURDROP-SM
Soil Moisture
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- User level : monitoring and control.
\0008g based-On-the-ground stuff

On-the-ground | = Yatency Comms
RT parameters Data source time layer

Water volumen (m3) ISURDROP-CU

| | Cellular
=" Water Flow (m3/h)

network

I

Wéfer Pressure
- L (gBar)

AR T aUEE) &7 ‘1440 min
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User level

Irrlgatton-eperr/closed control

Latch electrovalves
minimize electrical
consumption since

250 ms only a 250 mS pulse
Is necessary to
, . | switch the
iControI pulses from data? logger to control valve operational state of
the valve (0/C) to a
permanent working

condition
Latch

electro
valve

CLOSED For fully open/closed
operation, only one
electrovalve is

Control val ti | stat
ontrol valve operational state necessary
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User level : Parameter monitoring and control.
Data-aecessibility -

e

o ISURDROP data logger remote configuration: all the operative parameters can be configured online:

Latency (acquisition & uploading) is a user configurable parameter:
- Interval: 5, 10, 15, 30 (minutes), 1, 2, 4, 6 8,12, 24 (hours).
'_'-_ T — - AT e = R e
ot + 174 Operating mode : Sleep, Data Logging, Pressure control, Flow control, Volumen control

i
u
o | N
-'—Il—‘r— __..-."' .
=

Operating submode :
« Manual

N . Campalgn Starting date & time, Endlng date & time, days of the week, time-out.
; S T T el T

Valve control mode : on/off proportional

2 analog channels: zero, full scale, alarms (HH, Hi, Lo & LL thresholds)
-« 1stchannel (AlO) is exclusively assigned for PRESSURE GAUGE (mBarG) measurement.
. 2nt channel (Al1) is user conflgurable for either FLOW (l/s) or LEVEL (mwc) measurment.
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User level : Parameter monitoring and control.
Dat-a—a-ecessmlllty -

.-r-—'.' —

Field devices: different properties can be assigned to each field device

f"\”"\ - Enabled/disabled.
» Manufacturer / model / serial number / installation date.

» Magnitude / eng. units / zero / full scale.

qw,.f ==

Alarming: independant alarm thresholds for each parameter can be user configured
and linked to email and Telegram notifications:

A OAN » High value alarm setpoint (HH) , -*—E '
e (( )) » High value prealarm setpoint (Hi) ‘g
' * Low value prealarm setpoint (Lo) - h 2

* Low value alarm setpoint (LL) =
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User level : Parameter monitoring and control
e ——— e
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User level : Historic trending & KPIs
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User level : Historic trending & KPIs

Irrigation utility main water reservoir level evolution

Lo N

SmartDrop will calculate the SmartDrop will allow the user to define
{1 hourly average values of all his/her own KPIs and benchmarking
the data registered along indicators through different methods,
| the irrigation campaign of offering a reliable and easy-to-understand

any relevant parameter and picture of how efficient and enviromental
plot them on a multiple-of- friendly the utility is.
-] 24-hours-based chart.
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User level : Historic trending & KPIs

dH]. X L ——
“ mam
vData sources « — _
: Generate user configurable average plots based on Sunday O
the next choices: Monday O
. . Tuesday O
« Campaign selection. Wednesday OI
.= * Parameter selection. Thursday O
« Time frame: Start and End dates. g”da\g g |
"% . Day/s of the week to be considered from which the average values will be calculated. ikl - ‘

: SmartDrop provides the user with tools to create its own hourly-based

daily indicators, plotting them in a chart correlated to through the ~ -..g :
configuration of the next fields: : S
« Upto3 can be assigned to each ' h :
« Parameter selection (this is done automatically by the app since it must equal that one selected at the ‘3
section). :%

* 24 hourly values. £
« Maximum percentage of between simultaneous and : “E
-y
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Userlevel :Historic trending & KPIs
5 Outcomes.«

S h OWS C 0 m p a ratlve C h a rt Of Evolucion Q salida Sustraitz - Factor de Demanda = 1,000
vs user-

defined

o —
pm—

* Highlights those moments in
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SmartDrop can automatically adapt the operational irrigation parameters of a currently running
campaign according to unexpected variations in the field variables (soil moisture, RT and forecasted
weather parameters, hydraulic parameters,...), thus assuring an automatic adaptation and response to
unpredictable scenarios.
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User level Landownetr:
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Action on the irrigation process : iy
STOP ~ Upto 4 comparative

ﬁ conditions
START

can be linked to an
Flow/Volume/Pressure setpoint adjustment “if...then” statement
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