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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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For|an explanation of the voluntary nature of standards, the meaning of ISO specific
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Introduction

This document specifies the tests required to ensure the functionalities defined in the other parts of
the ISO 21622 series.

The purpose of the evaluation of the remote unit is intended to provide an opinion to serve as a guide to
determine the overall functionality and operability of a remote control system.

This document concerns the remotes of remote control systems for irrigated areas.
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Irrigation techniques — Remote monitoring and control
for irrigation —

Part 2:
Tests

Thi
use

The

3.1
For

ISO

3.1

conjtrol centre

cC
plad

Not

3.1

remote unit

RU
mic

Scope
5 document specifies the tests necessary to assess the functionality and robustne’ss of re

d in irrigation remote control systems.

Normative references

re are no normative references in this document.

Terms, definitions and symbols

Terms and definitions
the purposes of this document, the following terins and definitions apply.

and IEC maintain terminological databasesfor use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

1

e to centralise the communications of all remote units

e 1 to entry: It isusually accompanied by a system for monitoring remote equipment

2

mote units

dresses:

remnj

otely to where it can be processed

roprocessor-based device that allows information to be obtained from an environmeTt and sent

3.1.

3

solenoid valve

SV

remote controllable element which, after receiving a signal from the remote unit, changes its status by

allo

3.1.

wing or not allowing the passage of water

4

nominal pressure

NP

working pressure of a hydraulic element

©IS
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3.1.5

water passage detector

WPD

element confirming the passage of water through a volumetric valve
3.1.6

limit switch detector

LSD

element that ensures that a volumetric valve opens fully

3.1.7

active pulse time

Ton NP .

time a pulde emitter is sending an active signal

3.1.8

inactive pplse time

Torp | . .

time during which a pulse emitter does not send any signal

3.2 Symbols

T time

Tena maximum time for the counter to detect opening of\SVs
Tenc maximum time for the counter to detect SV clostire

Trca maximum time for LSD to detect opening@fvolumetric valve
Trce maximum time for LSD to detect volumetric valve closing
Torr inactive pulse time

Ton active pulse time

Tpaa maximum time for WPD_to detect opening of volumetric valve
Tpac maximum time fork WPD to detect volumetric valve closure
VMmN minimum opefating voltage of the remote unit

VoM nominalpperating voltage of the remote unit

VMax maXimum operating voltage of the remote unit

Vop full operating voltage

4 Functionality

4.1 General

The functionality tests detailed in this clause are intended to verify that the data provided by the
manufacturers in the questionnaire (see Annex A) agree with the data obtained in the laboratory tests
detailed in this document.

After each and every functionality test performed, it shall be verified that the remote unit is still
operational, fulfilling the basic functions, as defined by the manufacturer in the questionnaire (see

2 © IS0 2023 - All rights reserved
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Annex A), by checking it at the nominal voltage (Vyqy) of the equipment, unless otherwise stated by the
manufacturer.

The manufacturer shall indicate which basic functions the remote unit shall maintain, but as a
minimum, it shall comply with the following:

counter reading;
solenoid valve actuation (opening and closing);

maintains;

Thd
cha

Of g
cha
que

All
Acd
Thd

manufacturer and the values obtained in the laboratory tests does not exceed:

4.2

4.2

4.2
The

— time;
— counter readings;
— programming.

se verifications shall be defined by the manufacturer of the remote unit’as they dep
racteristics of the remote unit.

1l the tests indicated in the document, only those that apply shall.hé carried out, depen
racteristics of the equipment to be tested [characteristics defined by the manufacturer t
stionnaire (see Annex A)].

ests described in Clause 4 should be conducted by a laboratory conforming to ISO 17025

eptance criteria

test shall be considered satisfactory if the“wvariation between the values indicat

+5 % of the value indicated by the manufacturer in the questionnaire (see Annex A) for {

consumption, voltage, current, shett-circuit and open-circuit resistance and on the

+10 % of the value indicated'by the manufacturer in the questionnaire (see Annex A) in:
frequency and duration of pulses (to be recorded).
Power tests

1 Consumgption

1.1 _Purpose of the test

purpose of these tests is to measure the power consumption of the remote unit in if

bnd on the

ling on the
hrough the

ed by the

he data of:

owest and

highest analogue signal value (added to the margin of error described by the manufactujrer);

s different

ope

rating modes and compare 1t with the data provided by the manutacturer. The manutacturer shall

provide information on the power used by its equipment, its operating range (nominal, minimum and
maximum voltage) and, where applicable, on the built-in protections and alarms.

4.2.1.2 Preparation

In order to measure the consumption of the remote unit, the part corresponding to the communications
module shall be separated, as far as possible, into each of the states in which it may be. The manufacturer
shall provide in the questionnaire (see Annex A) a definition and a way to enter each of the possible
states to enable the measurements to be carried out.

EXAMPLE Sleeping, standby, receiving, transmitting.

©IS
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In all tests in this subclause, the power consumption shall be measured for each of its power modes.
Upon completion of each test, the test sequence shall be performed to verify the correct operation of the
remote unit.

4.2.1.3 Test procedure

4.2.1.3.1 Consumption at nominal full operating voltage (Vp) in the different operating modes
defined by the manufacturer

a) Power the remote unit by connecting an external adjustable power supply to the corresponding
power[input of the equipment under test.

b) Adjust{the power supply until the nominal full operating voltage indicated by the manufdcturdr in
the qugstionnaire (see Annex A) is reached.

c) Measufe the power consumption in each of the remote unit’s operating modes, as specified by|the
manufpcturer.

4.2.1.3.2 | Power consumption at the minimum full operating voltage (Vgp).in the idle operating
mode defiped by the manufacturer

a) Power|the remote unit by connecting an external, adjustable power supply to the corresponding
power|input.

b) Adjust| the power supply until it reaches the minimum full'operating voltage specified by|the
manufpcturer

c) Measufe the power consumption in the idle operating mode defined by the manufacturer.

4.2.1.3.3 | Consumption at maximum full operating voltage (V,p) in idle mode as defined by the
manufactyrer

a) Power|the remote unit by connectinganéxternal adjustable power supply to the corresponding
power|input.

b) Adjust{the power supply to the miaximum operating voltage specified by the manufacturer.

c) Measufre the power consumption in the idle operating mode defined by the manufacturer.

4.2.1.4 Acceptance critéeria

All tests in[this subclause shall be considered satisfactory if the variation between the values indicated
by the manufacturér and the values obtained in the laboratory measurement does not exceed +5 %o of
the consunpption Specified by the manufacturer in the questionnaire (see Annex A).

4.2.2 Power loss

4.2.2.1 Purpose of the test

The aim of the group of tests described in this subclause is to check that the sudden loss of power to the
remote unit does not lead to a loss of critical values, such as irrigation schedules and counter values.

When power is restored, the remote unit shall continue to operate according to the manufacturer’s
instructions.

4.2.2.2 Scheduled irrigation test Case A — Test procedure

a) Schedule irrigation of sufficient duration (as defined by the manufacturer in their remote unit
operating manual) to perform this test.

4 © IS0 2023 - All rights reserved
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Switch off the power to the remote unit at least 3 min before the irrigation programme starts.

Re-power after 1 min, ensuring that there is sufficient time for the remote to fully reset and become
fully operational, before scheduled irrigation begins.

Record the actions carried out by the remote:
Execution of irrigation: YES/NO

— YES: record the delay time, if any, execution of the irrigation and the duration of the irrigation.

Alarm generation: VF‘QI/NO

— YES: record the type of alarm.

2.3 Scheduled irrigation test Case B — Test procedure

Schedule irrigation of sufficient duration (as defined by the manufactérer in their rpmote unit
operating manual) to perform this test.

Remove power to the remote unit at least 1 min before irrigation begins.
Re-power 1 min after the programmed start of irrigation.

Record the actions carried out by the remote:

Execution of irrigation: YES/NO

— YES: record the delay time, if any, in the exeeution of the irrigation and the durdtion of the
irrigation.

Alarm generation: YES/NO

— YES: record the type of alarm.

2.4 Scheduled irrigation test.Case C — Test procedure

Schedule irrigation of sufficient duration (as defined by the manufacturer in their rgmote unit
operating manual) to perferm this test.

Switch off the voltage-at least 1 min before the scheduled irrigation starts.
Re-power at least’l min after the end of the irrigation time.
Record thé&actions carried out by the remote:

Execution of irrigation: YES/NO

- YES: record the delay time, if any, in the execution of the irrigation and the dure]tion of the

rrigation:
Alarm generation: YES/NO

— YES: record the type of alarm.

.2.5 Scheduled irrigation test Case D — Test procedure

Schedule irrigation of sufficient duration (as defined by the manufacturer in their remote unit
operating manual) to perform this test.

Interrupt power supply after 1 min from the start of the programmed irrigation time.

Re-power, 1 min before the scheduled end time.

© IS0 2023 - All rights reserved 5
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d) Record the actions carried out by the remote:

Execution of irrigation: YES/NO

— YES: record the delay time, if any, in the execution of the irrigation and the duration of the
irrigation.

— Alarm generation: YES/NO

— YES: record the type of alarm.

operatiing manual) to perform this test.

Interrfipt the power supply 1 min before the scheduled irrigation end time.
Re-poyer 1 min after the scheduled end time.

Recor( the actions carried out by the remote:

Execution of irrigation: YES/NO

le irrigation of sufficient duration (as defined by the manufacturer in their rethote linit

— YHS: record the delay time, if any, in the execution of the-jxrigation and the duration of|the

irfigation.

Alarm

— YHS: record the type of alarm.

generation: YES/NO

© IS0 2023 - All rights reserved
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X
Key
X |time
1 |programme
A |caseA
B |caseB
C |caseC
D |caseD
E |caseE

Figure 1 — Scheduled irrigation

4.212.7 Counting pulse test-with battery back up

4.2)2.7.1 General

Thif test shall only.be performed if the remote unit has a backup power supply for the countdr readings.

4.2{2.7.2 -Test procedure

a) |Afterreading the counter input (X) of the remote unit, switch off the power supply for 1{min.

b) During this time, send fifteen pulses spaced 4 s each (unless the manufacturer in the questionnaire
(see Annex A) indicates a longer time spacing between pulses), to the input of the same counter (X)
of the remote unit.

c) Check the count performed by the remote on the abovementioned input.

4.2.2.7.3 Acceptance criteria

The test shall be considered successful if the pulse count on all counter inputs is equal to the fifteen
pulses sent.

Repeat this test as many times as there are counter inputs to the remote unit.

©1S0 2023 - All rights reserved 7
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4.2.2.8 Battery replacement test

4.2.2.8.1
a)

Test procedure

Write down the counter value for each of the digital inputs of the remote unit.

For devices that are able to run an irrigation schedule:

Schedule an irrigation that is not to be run immediately.

b) Discon

nect the main battery(ies), for 5 min, following the manufacturer’s instructions.

Recon

c)

d) Recordg

4.2.2.8.2

If a remote
loss of pow

If testing
accordancg

4.3 Sole
4.3.1 Op

4.3.1.1 K

The purpo
valve (SV)

4.3.1.2 1
These test
Three type

Simulg
resistd

Realu
range

the remote uiiit.

nect the main battery/(ies), following the manufacturer’s instructions.

| the values maintained by the equipment.

Acceptance criteria

unit with battery backup is being tested the values shall be the same as|recorded before]
er.

with the manufacturer’s specifications in the questionnaire’(see Annex A).
noid valve outputs
ening/closing solenoid valves

urpose of the test

putputs.

est procedure

s of test shall be simalated.

tion of solenoidGralve with resistors: the test shall be performed by connecting a phys
r of the Ohms'egrresponding to that specified by the manufacturer of the remote unit.

hpressuriseéd SV test: the test shall be performed by connecting a commercial SV within
bf voltages and pulse widths specified by the remote unit manufacturer to the SV outpy

h remote unit without battery backup the performance of the remote unit shall b¢

the

in

ce of these tests is to check the behavigur of the remote units when acting on the solefoid

consist of sending open and close commands through the circuit that triggers the solengid.

ical

the
t of

Test w

W raql colanaid yalun ~nd noxainal nencciea (NDY: tho tact 3¢ narforaad hy connactil
HHear-5SoreReta—~varve—af ReHhar eSSHFe— i —tae—testiSperrorneapy—cohieetH

g a

commercial SV to the solenoid valve output of the remote unit, which shall be connected, in turn, to
a hydraulic circuit.

In all 3 cases, send ten commands (5 openings and 5 closings) to each solenoid valve output of the
remote unit.

If the remote unit can trigger solenoid valves of different voltages, it shall be tested with the most
characteristic values of the market, according to the questionnaire (see Annex A), by adjusting the
parameters in the remote unit.

© IS0 2023 - All rights reserved
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1.3 Acceptance criteria

The test is considered valid when:

In

the 5 openings/closings are confirmed in the manufacturer’s control software in all cases;

the actuation of the solenoid valve is confirmed in the case of the test without hydraulic

the actuation of the SV is confirmed in the case of the test with a real solenoid valve and a
passage of water.

1] cases, afterthe tests have been carried out, the remote shall continue to operate asusi

pressure;

t NP, by the

al.

4.3

4.3

Thd
whyd

The
4.3

4.3
NO

4.3
min

Thi
a)

2 Voltage and current, simulating SV

2.1 Purpose of the test

purpose of these tests is to check the voltage and power consumptiomn‘values of the r
n opening and closing solenoid valves (SV).

se tests shall be carried out at the voltages and currents specifiedby the manufacturer.
2.2 Test procedure

2.2.1 Maximum current for SV tripping at nominal'operating voltage (Vp) with tr
[ configurable

Power the remote unit by connecting an external adjustable power supply to the cori
power input of the remote unit under test.

reached.
Perform solenoid valve openingand closing from the remote unit.

Measure the tripping voltage and the maximum current (discarding the first 100
measurement in case of AC solenoid so, the inrush current is not taken into account) d
the remote unit through/the corresponding solenoid valve output. A shunt 100 times s
the simulated solenoid valve connected in series shall be used for the measurement.

limum trip_voltage
5 test shall’only be performed if the remote unit has configurable solenoid valve voltage.

Pewer the remote unit by connecting an external adjustable power supply to the cor

emote unit

ip voltage

‘esponding

Adjust the power supply until the nominal operating voltage indicated by the manufacturer is

ms of the
blivered by
haller than

2.2.2 Maximum current for SV tripping at nominal operating voltage with configufable

‘esponding

pawer inpnf

b) Adjust the power supply until the nominal operating voltage indicated by the manufacturer is

‘)
d)

reached.
Set the minimum solenoid valve trip voltage on the remote unit.

Perform the opening and closing from the remote unit.

e) Measure the tripping voltage and the maximum current delivered by the remote unit through the
corresponding solenoid valve output. For the peak current measurement, a resistor of calculated
value shall be connected and measured in a shunt at least 100 times smaller than the simulated SV,

connected in series.

© IS0 2023 - All rights reserved
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4.3.2.2.3 Maximum current for solenoid valve actuation at nominal operating voltage with
configurable maximum tripping voltage

This test shall only be performed if the remote unit has configurable solenoid valve voltage.

a) Power the remote unit by connecting an external, adjustable power supply to the corresponding
power input.

b) Adjust the power supply until the nominal operating voltage is reached.

c) Setthe maximum solenoid valve trip voltage on the remote unit. Opening and closing is performed
from theremoteunits

d) Measufe the tripping voltage and the maximum current delivered by the remote unit through|the
corresponding solenoid valve output. For the peak current measurement, a resistance of ¢alculgted
value $hall be connected and measured in a shunt at least 100 times smaller than the simuldted
solenofd valve, connected in series.

4.3.2.3 Acceptance criteria

The test shpll be considered successful if the variation between the values indicated by the manufactiirer

and the values obtained in the laboratory measurement does not exceed 5% of the value given by|the

manufactufrer in the questionnaire (see Annex A) for voltage and consuinption data for SV tripping.

4.3.3 So

4.3.3.1 B

The purpo

4.3.3.2

4.3.3.2.1

a)
b)

Setto{

Send 1
outpuf]

manufpcturer.

Measu
output

4.3.3.2.2
Minimum

enoid valve pulse width duration

urpose of the test

be of these tests is to determine the trippingtinie of the remote unit on the solenoid valve
est procedure

Test at nominal operating SV trip voltage with NON-configurable trip time
he full operating voltage specified by the manufacturer, using an adjustable power supp

0 commands (5 openihgs and 5 closings) to each of the remote unit’s solenoid actus
s. The commands_shall be spaced according to the minimum firing time set by ¢

e the pulse duration with the help of an oscilloscope, connected to the corresponding
of the remote unit.

Nominal operating solenoid valve trip voltage test with configurable trip time.
trigger time

y.

ted
ach

SV

This test shall only be performed if the remote unit has configurable pulse width duration on solenoid
valve actuation.

a) Setthe full actuating voltage, with the help of an adjustable power source. Set the operating voltage
of the solenoid valve to its nominal value and the pulse duration to the minimum.

b) Send 10 commands (5 openings and 5 closings) to each of the remote unit’s solenoid actuated
outputs. The commands shall be spaced according to the manufacturer’s minimum trigger time
between pulses.

c) Measure the pulse width duration with the help of an oscilloscope, connected to the corresponding
solenoid valve output of the remote unit.

10 © IS0 2023 - All rights reserved
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4.3.3.2.3 Nominal operating solenoid valve trip voltage test with configurable trip time —
Maximum trigger time

This test shall only be performed if the remote unit has configurable pulse width duration on SV
actuation.

a) Setthe solenoid valve actuating voltage to its nominal value and the pulse duration to the maximum

according to the manufacturer’s instructions.

b) Send 10 commands (5 openings and 5 closings) to each of the remote unit’s solenoid actuated
outputs. The commands shall be spaced according to the manufacturer’s minimum trigger time

4.3

Thd
and

4.3

4.3
Thd

4.3

4.3
Thi

b)

‘)

between pulses.

Measure the pulse width duration with the help of an oscilloscope, connected to thie'cori
solenoid valve output of the remote unit.

3.3 Acceptance criteria

the values obtained in the laboratory measurement does not excegeds

+5 % of the value given by the manufacturer in the questionnaire (see Annex A) for the
tripping times for solenoid valve actuation.

10 requested commands shall be completed correctly.
4 Short circuit and open circuit

4.1 Purpose of the test

purpose of these tests is to determine the response of the remote unit to a short or open
4.2 Short-circuit (overcurrent).detection with NON-configurable alarm level

4.2.1 Test procedure
5 test shall only be perfarmed if the remote unit accepts a short circuit on its solenoid val
Set the solenoid valve actuation voltage to the value indicated by the manufacturer.

Connect a calculated resistor, indicated by the manufacturer, to the solenoid valve out
shall be the<value of the solenoid valve resistor for short-circuit detection at the solg
output ef the remote unit.

Send\ 10 commands (5 open and 5 close) to the solenoid.

‘esponding

test shall be considered successful if the variation between the valuesindicated by the manufacturer

maximum

circuit.

Ve outputs.

put, which
noid valve

4.3.

4.2.4 Acceptance criteria

Check that one of the following conditions occurs:

a)
b)

The manoeuvre does not take place.

The remote unit detects a short circuit.

Record the condition that has been met with the current data at the output of the remote unit, as well as

the

©IS

voltage and resistance.

02023 - All rights reserved
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4.3.4.3 Short-circuit detection (overcurrent) with configurable alarm level — Configurable
minimum tripping voltage

4.3.4.3.1 Test procedure

This test shall only be performed if the remote unit accepts a short circuit on its solenoid valve outputs.

This test shall be carried out in the same way as in 4.3.4.2.1, by setting the remote unit to the minimum
configurable tripping voltage allowed by the manufacturer.

4.3.4.3.2 Acceptance-criteria

The test shall be considered successful if one of the following conditions occurs:
a) the mgnoeuvre does not take place;

b) the remnote unit detects a short circuit.

4.3.4.4 Short circuit (overcurrent) detection with configurable alarm levély— Maximum trip
voltage copfigurable

4.3.4.4.1 |Test procedure

This test shall only be performed if the remote unit accepts a short circuit on its solenoid valve outjuts.

This test shall be carried out in the same way as in 4.3.4.2.1, by setting the remote unit to the maximum

configurablle tripping voltage allowed by the manufacturer;

4.3.4.4.2 | Acceptance criteria
The test shiall be considered successful if one of the-following conditions occurs:
a) the mgnoeuvre does not take place;

b) the remnote unit detects a short circuit:
4.3.4.5 (pen-circuit detection (undercurrent) with NON-configurable alarm level

4.3.4.5.1 |Testprocedure
This test i only performed if the remote unit accepts open circuit on its solenoid valve outputs.

a) Setthd trip voltage of SV to the value indicated by the manufacturer.

b) Conneft alcdlculated resistor specified by the manufacturer for the SV resistance value for open
circuit detection, and/or output current for open circuit detection to the solenoid valve outpyt of
the remote unit.

c¢) Send commands to the solenoid.

4.3.4.5.2 Acceptance criteria

Check that one of the following conditions occurs:

a) the manoeuvre does not take place;

b) the remote unit detects a short circuit.

Record the condition that has been met with the current data at the output of the remote unit, as well as

the parallel voltage and resistance.

12 © IS0 2023 - All rights reserved
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4.3.4.6 Open circuit detection (undercurrent) with configurable alarm level — Configurable
minimum tripping voltage

4.3.4.6.1 Test procedure

This test shall only be performed if the remote unit accepts open circuit on its solenoid valve outputs.

This test shall be carried out in the same way as in 4.3.4.5.1 by setting the remote unit to the minimum
configurable tripping voltage allowed by the manufacturer.

4.3 4-()-2 ALLCptallLC I ;tCl ;d
The test shall be considered valid if one of the following conditions occurs:
a) [the manoeuvre does not take place;

b) [the remote unit detects a short circuit.

4.3/4.7 Open circuit detection (undercurrent) with configurable alarm level — Maxinpum trip
voltage configurable

4.3[4.7.1 Test procedure
Thip test shall only be performed if the remote unit accepts open circuit on its solenoid valvd outputs.

Thip test shall be carried out in the same way as in 4.3.4.6-1, by setting the remote unit to th¢ minimum
configurable tripping voltage allowed by the manufacturer.

4.3}4.7.2 Acceptance criteria
The test shall be considered successful if onie’of the following conditions occurs:
a) [the manoeuvre does not take place;

b) [the remote unit detects a shert-circuit.
4.3/5 Remote unit operation with real solenoids
4.3/5.1 Maximum-current for typical market SV actuation

4.3/5.1.1 Testprocedure

The test shall’be performed for each of the SV actuating voltages supported by the remote unit, and
ind{catediin the questionnaire (see Annex A) by the manufacturer.

a) Wdheremote unitallows I set the annranriate voltage for cach madel ol solenold valvelcommonly

available on the market, and connect the solenoids to the outputs.

b) Send 10 commands (5 openings and 5 closings) to each of the solenoids. The commands shall
be spaced according to the minimum trip time allowed by the solenoid valve hydraulics (if the
minimum trip time allowed by the remote unit is less than the minimum trip time allowed by the
solenoid valve hydraulics, the former shall be the conditioning time for the test).

c) Record voltage and current data as well as the results of the manoeuvres.

©1S0 2023 - All rights reserved 13
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4.3.5.1.2 Acceptance criteria

The test shall be considered successful if the variation between the values indicated by the manufacturer
and the values obtained in the laboratory measurement does not exceed:

— *5 % of the value given by the manufacturer in the questionnaire (see Annex A) for SV performance
consumptions;

— 10 requested commands shall be completed correctly.

4.3.5.2 Simultaneous programming and manoeuvring test

4.3.5.2.1 |Test procedure

a) If the remote unit allows it, connect a solenoid of the same characteristics to each of the solefoid
valve qutputs of the remote unit.

b) Make g schedule for each SV, so that they are triggered at exactly the same time; in order to verify
whethpr they are triggered simultaneously or sequentially and with whagtime interval between
them.

c) Check how the remote unit performs. There are four scenarios:
1) solenoid valves open simultaneously;
2) solenoid valves open sequentially;
3) solenoid valves do not open;

4) agmaller number of solenoid valves than programmed is opened.

4.3.5.2.2 | Acceptance criteria

The test shlall be considered successful if thesremote carries out the 10 requested commands corre¢tly.
Noting thel|times and delays in the opening'ef the solenoid valves.

4.3.6 Aspociation of sensors with solenoid valve outputs
4.3.6.1 Hvent test associating-solenoid valve with limit switch detector (LSD)

4.3.6.1.1 | Test procedure

a) If the remote umif allows it, associate a solenoid valve output with an LSD connected to a digital
input. [(here shall be a T, time to confirm opening and a Ty time to confirm closing.

b) Check|tliat the times supplied by the manufacturer in the questionnaire (see Annex A) agree with

1 . 1 1
those obtaimed-imrthetest:

Additionally, if the remote unit supports event generation, the test shall confirm its receptions, taking
into account the minimum event generation time, since the sensor is activated. These data shall be
provided by the manufacturer in the questionnaire (see Annex A).

4.3.6.1.1.1 When opening the solenoid valve

Send irrigation commands to the corresponding solenoid valve output, and check which of the following
conditions are met:

a) the action is confirmed;

b) the action is confirmed and the event is generated;
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the action is not confirmed.

4.3.6.1.1.2 When closing the solenoid valve

Send irrigation commands to the corresponding solenoid valve output, and check which of the following
conditions are met:

a)
b)

)

4.3

4.3

4.3

b)

4.3

4.3

4.3

b)

4.3

the action is confirmed;

the action is confirmed and the event is generated;

the action 1s not confirmed.

6.1.2 Acceptance criteria

If the manufacturer indicates that the solenoid valve can be associated with LSD byt does not
generate an event, the test shall be passed if action is confirmed.

If the manufacturer indicates that the solenoid valve can be associated with LSD and als¢ generates
an event, the test shall be passed if the action is confirmed and the-event is generated.

6.2 Event test associating SV with WPD

6.2.1 Test procedure

If the remote unit allows it, configure to associatea’solenoid valve output with a watler passage
detector (WPD) connected to a digital input. There shall be a Tp,, time to confirm opgning and a
Tppc time to confirm closing.

Check that the times supplied by the manufacturer in the questionnaire (see Annex A) pgree with
those obtained in the test.

6.2.2 Acceptance criteria

If the manufacturer indicates that the solenoid valve can be associated with WPD byt does not
generate an event, the test'shall be passed if the action is confirmed.

[f the manufacturerindicates that SV can be associated with WPD and also generates anp event, the
test shall be passed-ifithe action is confirmed and the event is generated.

6.3 Eventdtest associating SV with counter

6.3.1 _Test procedure

Cenfigure the remote unit to associate a solenoid valve output with a counter. There shalll be a time

Check that the times supplied by the manufacturer in the questionnaire (see Annex A) agree with
those obtained in the test.

.6.3.2 Acceptance criteria

If the manufacturer indicates that the solenoid valve can be associated with a counter, but not
generate an event, the test shall be passed if the action is confirmed.

If the manufacturer indicates that the solenoid valve can be associated with a counter and also
generates an event, the test shall be passed if the action is confirmed and the event is generated.

© IS0 2023 - All rights reserved 15
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4.4 Counter entries

4.4.1 Sensor power supply

4.4.1.1 General

This test is performed to verify whether the remote unit constantly powers the counter sensor or runs
sampling periods. The manufacturer shall provide the following counter input electrical parameters, in
the following power modes:

a) electri
b) open ¢
For aremo|
a)
b)

active

inactiy

4.4.1.2

Connect arnj
a measurirn

4.4.13 A

The testsh
and the va

manufactufrer in the questienindire (see Annex A) for the voltages, currents and times Ty and Ty

4.4.2 Flq

4.4.2.1 B

CUTTENT WHETT e contact 15 Closed;

jrcuit voltage in the event of open contact.

te unit running sampling periods, two additional parameters are required:
pulse time (Tyy);

e pulse time (Tygp).

TO N
|

TO FF

.

Figure 2 — Pulse time

est procedure

oscilloscope to any of the inputs ofthe counter to determine these times and with the ai
g device to measure the voltages-and currents specified for the test.

Lcceptance criteria

ues obtained in the-laboratory measurement does not exceed +5 % of the value given by

w calculation

urpose. of the test

d of

hll be considered successful if the variation between the values indicated by the manufactyirer

the

The purpo

be-0f this test is to verify the ability of the remote unit to calculate the flow rate, using cou

hter

pulses. The purpose of the test is to confirm that the remote unit:

a)

calculates instantaneous flow rate;

b) generates minimum (low) flow and maximum (high) flow alarms.

4.4.2.2 Testprocedure

a)

Send a set of pulses, not less than 50 pulses, of fixed frequency to the remote unit for 5 min. The

flow rate shall be calculated by establishing a relationship between pulse and volume. The volume
recorded during the test and its duration shall define the flow rate (volume/time ratio).

b)

generated and the duration of the test.

16
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4.4.2.3 Acceptance criteria

The test shall be considered successful if the maximum permissible difference between the value
indicated by the remote equipment and the calculated value shall not exceed +5 %.

4.4.3 High flow alarm

4.4.3.1 Testprocedure

Generate pulses at a frequency greater than 5 % of the maximum flow rate set in the remote unit.

4.4]3.2 Acceptance criteria

The test shall be considered successful if the remote unit shall generate a high flowralarm.
4.4/4 Low flow alarm

4.44.1 Testprocedure

Gerjerate pulses at a frequency of less than 5 % of the minimum flow rate set in the remjote unit to
generate the low flow alarm.

4.4{4.2 Acceptance criteria

The test shall be considered successful if the remote unit'generates a low flow alarm.
4.4)5 Hardware pulse filtering — Maximum pulse rate and minimum pulse width

4.4)5.1 General

Thip test should be performed to determine the ability of the remote unit to filter coupter pulses
through Hardware. Two parameter§ define a counter pulse:

a) |Maximum frequency between pulses.

b) [Minimum pulse width.

4.4)5.2 Test procedure

Generate a minitaum group of 50 pulses on the counter input, within the range in which the femote unit
is able to detectthem. This pulse train shall be defined by the maximum frequency and minignum width
indjcated by the manufacturer in the questionnaire (see Annex A).

a) |THeunaximum tested frequency shall be 20 % lower than the theoretical maximum freqluency.

b) The minimum pulse width tested shall be 20 % greater than the theoretical pulse width.

4.4.5.3 Acceptance criteria

The test shall be considered successful if the remote unit counts the same number of pulses sent at both
cases, 4.4.5.2 a) and 4.4.5.2 b).

4.4.6 Maximum frequency between pulses

4.4.6.1 Testprocedure

a) Increase the frequency using the pulse width provided by the manufacturer, until the remote unit
stops detecting pulses in the counter.

©1S0 2023 - All rights reserved 17
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b) Record the frequency at which the remote unit stops recording a pulse of the generated pulses.

4.4.6.2 Acceptance criteria

The test shall be considered successful if the frequency values since the remote unit stops detecting
pulses are +1 % of the maximum frequency between pulses specified in the questionnaire (see Annex A).

4.4.7 Minimum frequency between pulses

4.4.7.1 Test procedure

a)

Reduc¢ the pulse width, using the frequency provided by the manufacturer until the remote

stops detecting counter pulses.

b) Recor

the minimum pulse width below which the remote unit does not detect pulses.

minimum pulse width is reached when the remote unit loses its first pulse.

4.4.7.2 A

The test sk
pulses are
Annex A).

Lcceptance criteria

jall be considered successful if the frequency values since the remote unit stops detec
+1 % of the minimum frequency between pulses as specjfied in the questionnaire

4.4.8 Pulse filtering by software with fixed time

4481
a) Geners:

longer

filterin
b) Check
c) Decres
d) Check
4482 /A
The test s}

+1 % of thq

449 So

est procedure

than the time indicated by the manufacturer in the questionnaire (see Annex A) (p
8)-

that all pulses are detected, withoutloss of any.
se the time between pulses beloew that specified by the manufacturer.

that the remote unit is netreceiving the pulses.

Lcceptance criteria

all be considered successful if the values since the remote unit stops detecting pulses
minimum.time between pulses specified in the questionnaire (see Annex A).

ftware pulse filtering with configurable time

init

The

[ing
see

te a certain number of pulses, at least 50, @t the counter input with a time between them

1lse

are

4.4.9.1 K

urpose of the test

The purpose of this test is to determine the ability of the remote unit to filter counter pulses through
software. Two parameters define this type of filtering:

a) minim

um time between pulses;

b) maximum time between pulses.

18
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4.4.9.2 Testprocedure

Generate a minimum group of 50 pulses on the counter input, within the range in which the remote unit
is able to detect them. This pulse train shall be defined by the minimum and maximum time between
pulses indicated by the manufacturer in the questionnaire (see Annex A).

a) The minimum time between pulses shall be 20 % less than the specified minimum time between
pulses.

b) The maximum time between pulses shall be 20 % longer than the specified maximum time between
pulses.

4.4]9.3 Acceptance criteria

The test shall be considered successful if the values of time since the remote unit stops‘detedting pulses
are

— |+1 % of the minimum time between pulses specified in the questionnaire (see Annex A)

— |+1 % of the maximum time between pulses specified in the questionnaire (see Annex A)
4.4]10 Minimum time between pulses

4.4{10.1 Test procedure

a) |Generate a minimum set of 50 pulses at the countér’input. The time between pulses [shall be at
least 20 % longer than the minimum time betwéen pulses indicated by the manufactprer in the
questionnaire (Annex A).

b) [Verify that all pulses are detected, without-any loss.
c) |Afterthis, reduce the time between pulses by 1 s below the minimum specified by the mapufacturer.

d) [Verify that the remote unit stops registering pulses.

4.4]10.2 Acceptance criteria

The test shall be considered successful if the remote unit stops detecting pulses with 1 s of the
minimum time between'pulses specified in the questionnaire (see Annex A).

4.4{11 Maximum time between pulses

4.4{11.1 Testprocedure

a) |Generate a minimum set of 50 pulses at the counter input. The time between pulses [shall be at
least 20 % less than the maximum time between pulses indicated by the manufactyirer in the
questionnaire (see AnNnex AJ.

b) Verify that all pulses are detected, without any loss.
c) Increase the time between pulses by 1 s above the maximum specified by the manufacturer.

d) Verify that the remote unit stops registering pulses.

4.4.11.2 Acceptance criteria

The test shall be considered successful if the remote unit stops detecting pulses with +1 s of the
maximum time between pulses specified in the questionnaire (see Annex A).
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4.4.12 “Open contact” test

4.4.12.1 Purpose of the test

The purpose of this test is to determine the minimum voltage that the remote unit requires at the
counter input to detect pulses.

The voltage shall be measured at the counter input.

4.4.12.2 Test procedure

a) Conne
prefer

b) Increa
value.

c) Notet
detect

d) Compd
manuf]

4.4.12.3 A

The test sh
and the v§
resistance

4.4.13 “Cl

4.4.13.1 H

The purpo

counter input to detect pulses.

The voltag

4.4.13.2

a) Conne
prefer

b) Decres:
value.

"t a variable resistor (at its minimum value) in parallel with a pulse generator or,a g
hbly of the reed type.

Ke the resistance until the remote unit starts detecting pulses, waiting 1 min between ¢
he value of the resistance and the voltage at the moment when the pemote unit start
the pulses.

re these values with the parameters declared as open contact parameters by
hcturer in the questionnaire (see Annex A).

Lcceptance criteria

lues obtained in the laboratory measurement, d@es not exceed +5 % of the voltage
values specified by the manufacturer in the questionnaire (see Annex A).

osed contact” test

urpose of the test

se of this test is to determine the maximum voltage that the remote unit requires at

b shall be measured at the counter input.

est procedure

Ct a variable resistor (at its maximum value) in series with a pulse generator or a r¢
hbly of the reed type.

se the resistance until the remote unit starts detecting pulses, waiting 1 min between 4

lay,

ach

5 to

the

hll be considered successful if the variation between the'values indicated by the manufactiirer

and

the

lay,

ach

C) Note the value of the resistance and the voltage at the moment when the RU starts to detect pulses.

d) Compare the data obtained with the short-circuit parameters declared by the manufacturer in the
questionnaire (see Annex A).

4.4.13.3 Acceptance criteria

The test shall be considered successful if the variation between the values indicated by the manufacturer
and the values obtained in the laboratory measurement does not exceed +5 % of those specified by the

manufactu

20

rer in the questionnaire (see Annex A).
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4.4.14 Random pulse counting test

4.4.14.1 Purpose of the test

The purpose of this test is to verify the correct allocation of pulses in remote units with more than one

cou

nter input.

If the remote unit has four (4) or fewer counter inputs, all of them shall be tested simultaneously. If the
remote unit has more than four (4) counter inputs, four (4) of them, selected at random, shall be tested.

feen pulses

e than one

usly. If the
be tested.

frequency

4.4 14.2 cht P11 chc‘lul <

a) |Connect a pulse generator to each of the counting inputs of the remote unit.

b) [Randomly generate pulses (within the limits found in the previous tests, both tiine betw
and pulse width) for 10 min.

c) |Record the pulse value register for each counter input.

d) |Compare this value with the pulses recorded by each generator.

4.4]14.3 Acceptance criteria

The test shall be considered successful if the remote unit cognts 100 % of the pulses sent.

4.4{15 Concurrent pulse count test

4.4]15.1 Purpose of the test

The purpose of this test is to verify the correct allocation of pulses in remote units with moi

coupter input.

If the remote unit has four (4) or fewetcounter inputs, all of them shall be tested simultane

remote unit has more than four (4) ceunter inputs, four (4) of them, selected at random, shal

4.4{15.2 Test procedure

a) |Connect a pulse genérator to each counter input of the remote unit.

b) |Generate pulseS~simultaneously at the maximum frequency for 5 min. The maximum
value shall be a’value between the value defined by the manufacturer and the results ¢btained in
4.4.8 to 4.4:13.

c) |Recard-the value of the pulses for each counter input

d) |[Qompare this value with the pulses recorded by each generator.

4.4.15.3 Acceptance criteria

The test shall be considered successful if the remote unit counts 100 % of the pulses sent on all counter

inputs.

4.4.16 Counter events and alarms

NOTE

© IS0 2023 - All rights reserved

The objective of this test is to verify the generation of all events and alarms allowed by the system.
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4.4.16.1 Overflow alarm

4.4.16.1.1

This event

4.4.16.1.2

General

shall be triggered if the counter reading exceeds its limit.

Test procedure

a) Ifthe remote unit allows it, set to the maximum value of the overflow.

b) Gener:fn 1 additional pn]cn from-the maximum cpnr‘iﬁar‘] ]ny themanufacturer

c) Check

4.4.16.1.3

The test sh|
alarm.

4.4.16.2 K

4.4.16.2.1

This event
exceeded.

4.4.16.2.2

a) Pre-se
input.

b) Generz:

c¢) Check
indicat

4.4.16.2.3

The test sH

whether it generates an alarm.

Acceptance criteria

all be considered successful if any additional pulse beyond the maximum valte generate

low limit

General

shall be generated when a pre-configured value for the counter input to the remote uniit is

Test procedure

L a value in the counter input of the remotée unit, above the value already pre-set for

te pulses for 3 min with the help of@generator.

that when the pre-configuredvalue is exceeded, the remote equipment generates an e\
ing this.

Acceptance criteria

all be considered successful if it generates an alarm when generating values exceeding

pre-set limfit flow rate.

4.5 Ana

4.5.1 Ge

ogue inputs

neral

that

rent

the

This set of tests shall be performed on remote units supporting analogue signal sensors. The
manufacturer shall provide in the questionnaire (see Annex A) the specifications of the analogue inputs
available on the remote unit:

a) signal type (electrical current input signal or voltage input signal);

b) signal range;

c) resolution expressed in bits;

d) total error expressed as a percentage;

e) inputwiring.

22
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For all tests, an analogue signal generator shall be connected to the analogue input under test.
4.5.2 Measurement accuracy

4.5.2.1 General

The purpose of these tests is to verify the measurement accuracy of the remote unit’s analogue inputs
specified by the manufacturer. If the remote unit, during normal operation, performs any kind of
compensation or error correction, measurements shall be made with this function activated.

4.5{2.2 Impact of the power supply on the measurements

4.5{2.2.1 Test procedure
The procedure to be followed is as follows.

a) |Establish the relationship between the minimum value of the signal and the magnitude it
represents.

b) [Perform the same process for the maximum value of the signal.

c) |Establish the expected magnitude values for ten (10) differént signal values between th¢ minimum
and maximum values, assuming linearity of the signal.

d) |Calculate, taking into account the input resolution and'its theoretical total error:
1) The minimum and maximum signal determinéd as [Signal Range]/[Resolution].

2) The minimum and maximum magnitude‘represented by this minimum/maximum|signal and
determined as [Magnitude Range]/[Resolution].

e) |Generate, using the analogue signal simulator, the discrete set of ten (10) signal values ¢stablished
for point 3, including the limit vdlues specified by the manufacturer in the questiomnaire (see
Annex A), and the magnitude cdrvesponding to each of them.

f) |Note the values recorded by-the remote equipment.

g) |Compare these values with those generated.

4.5]2.2.2 Acceptancecriteria

Thd test shall be~considered successful in the case that there is no difference of +5 % b¢tween the
generated value and the read value.

4.5{2.3¢ \Impact of the power supply on the measurements

4.5.2.3.1 General

The purpose of this test set is to determine the behaviour of the analogue input at the limits of the
remote unit’s power supply. The result should match the result obtained in test 4.5.2.2.

4.5.2.3.2 Low power supply from the remote unit

4.5.2.3.2.1 Test procedure

a) Power the remote unit with the Vyy. Perform the test using the same discrete values as used in
test 4.5.2.2 (minimum and maximum values).

b) Verify that its accuracy does not change.
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c) Record all values in a table.

4.5.2.3.2.2

Acceptance criteria

The test shall be considered successful in the case That there is no difference of +5 % between the
generated value and the read value.

4.5.2.3.3

4.5.2.3.3.1

High power supply from the remote unit

Test procedure

a)

The remote unit shall be powered by the Vy;,x. Perform the test using the same discrete value

t

used i test 4.5.2.2 (minimum and maximum values)

b)
‘)

Verify

Recorg

4.5.2.3.3.2

The test sH
and the reg

4.5.3 Ev

4.5.3.1 (

4.5.3.1.1

The purpo
value is ou

4.5.3.1.2

4.5.3.1.2.1

a)
b)

Genera

Take s
genera

Annot
the ev{

c)

that its accuracy does not change.

| all values in a table.

Acceptance criteria

all be considered successful if there is no difference of +5 % between the generated v
d value.

bnts and alarms generated by the analogue input
Jut-of-range measurements

Purpose of the test

be of this test suite is to verify whether the remote unit generates events when a measu
Fside the analogue input range.

Value lower than the minimum measurable value (Lower threshold)

Test procedure
te a signal 10 % above' the minimum value that the remote unit is capable of measuring.

hmples by progressively decreasing the value in steps of 0,1 mA, with the aid of an analo
tor, until théimeasurable range is exceeded.

hte the value of the analogue signal below the minimum measurable by the remote unit y
ents,generated by the remote unit.

S as

hlue

red

gue

vith

d) Take §

amples by increasing the value progressively in steps of 0,1 mA, until it returns to

the

measurable range

e)

4.5.3.1.2.2

Record the signal values that generate a new event.

Acceptance criteria

The test shall be considered successful if an event/alarm is generated once the minimum measurable
value has been exceeded.
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4.5.3.1.3 Value higher than the maximum measurable (Higher threshold)

4.5.3.1.3.1 Test procedure
a) Generate a signal 10 % below the maximum value that the remote unit is capable of measuring

b) Take samples by increasing the value progressively in steps of 0,1 mA, with the aid of an analogue
generator, until the measurable range is exceeded.

c) Annotate the value of the analogue signal above the maximum measurable by the remote unit with
the events generated by the remote unit.

d) |Take samples by progressively decreasing the value in steps of 0,1 mA until it fetyrns to the
measurable range.

e) |Record the values that generate a new event.

4.5{3.1.3.2 Acceptance criteria

The test shall be considered successful if an event/alarm is generated-once the maximum theasurable
valge has been exceeded.

4.5]3.2 Measurements outside a consigned interval

4.5)3.2.1 General

The purpose of this test suite is to verify whether theé-remote unit generates events when § set signal
thre¢shold has been reached. For testing purposes, the thresholds shall be configured in the remote
equlipment.

4.5)3.2.2 Value below an interval

4.5{3.2.2.1 Test procedure
a) |Generate a signal 10 % abdwve the start of the interval.

b) [Sample by decreasing ‘the value progressively in steps of 0,1 mA until the starting vplue of the
interval is exceeded:

c) |Note the valugs.and events generated.
d) [Take moresamples by increasing the value until the interval is re-entered.

e) |Record-the values that generate a new event.

4.5]3:2.2.2 Acceptance criteria

The test shall be considered successful if an event/alarm is generated after the minimum measurable
value has been exceeded.

4.5.3.2.3 Value above an interval

4.5.3.2.3.1 Test procedure
a) Generate a signal of 10 % below the end of the interval.

b) Take samples by increasing the value progressively in steps of 0,1 mA until the starting value of the
interval is exceeded.
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c) Note the values and events generated.

d) Take further samples by decreasing the value until you get back into the interval.

e) Record the values that generate a new event.

4.5.3.2.3.2

Acceptance criteria

The test shall be considered successful if an event/alarm is generated after the maximum measurable
value has been exceeded.

4533 S

4.5.3.3.1

This set off

ensor power supply

General

that the renote unit can supply power to as many analogue sensors as it can support. The questionn

(see Annex

If this supp
supply volt

4.5.3.3.2

4.5.3.3.2.1

a)
b)

Set thd

is not

<)

Compa3
Annex

4.5.3.3.2.2

The test s}
generated

4.5.3.3.3

4.5.3.3.3.1

a) Setthe

| A) shall include the supply voltage provided by the remote unit.

age.
No consumption

Test procedure

remote unit to the minimum sensor supply voltage.

onnected

re the data obtained with the value-provided by the manufacturer in the questionnaire
A).

Acceptance criteria

all be considered successful if there is not a difference of +5 % between the voltage v
hnd the value read.

Maximum consumption

Test procedure

remote unit to the maximum supply voltage of the sensor.

tests shall be performed if the manufacturer confirms in the questionnairg (see Anne

K A)
hire

ly voltage is configurable, the tests shall also be performed with the'maximum and minimpum

Measufe the voltage provided by the remote unit.gnits analogue output when the analogue sensor

see

hlue

b) Measu

el A R A | - ) el = e b 1 de b o] -
C UIT VUILdgT pProvidctu Dy UIC TTIHIULT Uit UIl LS dlldlUguUt Uutput 4dt Lic IId AT

consumption of the sensor.

<)

(Annex A).

4.5.3.3.3.2

Acceptance criteria

um

Compare the data obtained with the value provided by the manufacturer in the questionnaire

The test shall be considered successful if there is not a difference of +5 % between the voltage value
generated and the value read.
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4.5.3.4 Analogue input short circuit test

4.5.3.4.1 Testprocedure
a) Short-circuit the analogue input, which shall last at least 30 s.
b) Verify that the remote unit is still operational and fully functional.

c) Perform a new measurement on the analogue input. The remote unit shall behave in the same way
as in point 4.5.1.

4.5/3.4.2 Acceptance criteria

Thd test shall be considered successful if the remote unit has not been affected by thé generation of the
shoft circuit and is still operational and fully functional.

4.6 Other inputs and outputs

4.6]1 Purpose of the test

The purpose of these tests is to check the functionality of all imputs and outputs other fhan those
detgiled above that the remote unit has.

These tests listed in 4.6 are reference examples, as each reniote unit shall have its own spedific signals
with its own characteristics, and each shall be tested@c¢cording to the instructions provided by the
manufacturer in the questionnaire (see Annex A).

4.6{2 External signals

4.6J2.1 General

Extprnal signals are those that are connected to the remote unit via cables and therefofe shall be
tolgrant to tampering and wiring errors.

4.6J2.2 Wiring interactions

4.6j2.2.1 Purpose of-the test

The purpose of thesé tests is to find out whether errors or falsification of measurements due to
intgrference occur-in the event two or more external devices share the same cable harness.

4.6{2.2.2 «Tést procedure

a) |Connecttwo or more devices by means of a simulated multi-pair cable.

b) Check the correct functioning of all of them.

c) Perform one test for each possible pair of elements: Valve + Counter, Valve + Analogue and Analogue
+ Counter.

d) Generate counter pulses and valve actuations. It is expected that there shall be no unwanted
interactions.

In the event the remote unit has analogue sensors, their interactions shall also be checked as follows:

e) Connecttwo devices or signal generators using multiple cables from the same hose.
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f) Perform a test for each possible pair of devices. Each device shall perform its typical functions. The
basic test shall be performed with solenoid valve and counter. If the remote unit supports analogue

Sensor

s, the interactions between them shall also be checked:

1) Solenoid valve and counter signal simulator.

2) Analogue signal simulator and analogue solenoid valve or sensor.

3) Analogue signal counter and simulator or analogue sensor.

4.6.2.2.3

Acceptance criteria

The test s
outputs, nd

4.6.2.3 I

4.6.2.3.1

The purpo
unit.

4.6.2.3.2

a)
b)

Conne

Force
generg

<)

The manuf

4.6.2.3.3

The test shall be considered successful*when upon the generation of signals at the digital inputs

eventisre
4.6.24 A

4.6.2.4.1

The purpo

remote unit.

Note the status and the event recorded.

hall be considered successful if, when performing the interactions between inptts
ne of the inputs and outputs act differently from their normal operation.

pigital inputs

Purpose of the test

Test procedure

Ct a device or signal generator to the digital input beingtested.

and

ce of this test is to verify the operation of the digital inputs of the“general purpose renjote

pbr simulate the two possible states of the digital“input to check if the remote equipnfent

tes any alarm or event.

acturer shall provide the digital input data necessary to run the test assembly.

Acceptance criteria

orded at the remote unit.
inalogue outputs

Purpose ofthé test

se of thiswtest is to verify the performance of the general purpose analogue outputs of

an

the

Taoack i

4.6.2.4.2

racadiia
ICOU lll uuLiuulr v

a) Connect a device capable of measuring the analogue signal generated by the remote unit to the
analogue output being tested.

b) Note the status and the event recorded.

The manufacturer shall provide the digital input data necessary to run the test assembly.

4.6.2.4.3

Acceptance criteria

The test shall be considered successful when the values generated by the remote unit do not differ +5 %
from the expected value.
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4.6.3 Internal signals
4.6.3.1 Voltage measurement

4.6.3.1.1 Purpose of the test

All remote units shall be capable of internally measuring the voltages of their associated devices, such
as battery, backup battery, solar panel, solenoid valve trigger capacitor or other.

The purpose of this test is to verify that the remote unit provides all these data.

4.6{3.1.2 Test procedure

Compare the voltage data provided by the remote unit of its associated deviees'with|the direct
megsurement of these parameters.

4.643.1.3 Acceptance criteria

The test shall be considered successful if the values measured by the-remote and thosel measured
dirgctly have a difference of not more than +5 %.

4.6{3.2 Integrated sensors

4.6)3.2.1 General

Thg remote unit may have integrated sensors for,environmental conditions (temperaturg, humidity,
etc.).

EXAMPLE Temperature sensors.

4.6{3.2.2 Test procedure

Thip test may be skipped for sensors having authorized test results complying with the pcceptance
criteriain 4.6.3.2.2.

With the help of a climatic chamber, regulate a certain temperature and humidity. Verify thatfthe remote
corfectly measures thesevalues.

4.6j3.2.3 Acceptarce criteria

The test shall belconsidered successful if the values measured by the remote and the actual yalues have
a difference‘ofinot more than +5 %.

4.7| -Operating logic

4.7.1 General

This test suite shall be performed on remote units supporting local control logics. The manufacturer
shall provide in the questionnaire (see Annex A) the specifications of the control logics available in the
remote unit.

The minimum tests that shall be able to be performed on a remote unit are:
— safety lockout test due to low supply voltage;
— low pressure lockout safety test;

— safety overflow (flow) lockout test.
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Monitor SV output to perform these safety lockout tests.

4.7.2 Low supply voltage safety interlock (lockout) test

4.7.2.1 Purpose of the test

The purpose of this test is to verify the ability of the remote unit to automatically shut down the SV
when it detects a low level of power supply.

4.7.2.2 Test procedure

a) Witht
that it

b) Check

4.7.2.3 A

The test s

he solenoid valves in the open state, reduce the supply voltage until the remote unitdet
has reached its minimum operating voltage level.

the behaviour of the remote unit.

Llcceptance criteria

hall be considered successful when all active solenoid valves have’been closed and

correspondling alarm is generated.

4.7.3 Lo

4.7.3.1 K

The purpo
valves whe

w-pressure safety lockout test

urpose of the test

n it detects a signal level below a set threshold inh an analogue input. This operating log

normally implemented by means of a pressure signal.

pCts

the

Ke of this test is to verify the ability of the rematé unit to automatically close the solefoid

cis

4.7.3.2 Test procedure

a) Define| the threshold that triggers the execution of the operating logic. The threshold shal| be
commg¢n to all SV outputs.

b) Once the threshold has been set; with the solenoid valves in the open state and a signal genergtor
conneg¢ted to an analogue input, reduce the signal value until one of the following situations occprs:
1. THeremote unit closgsall solenoid valves and generates the corresponding event (low presqure

alarm).

2. The pressurereaches zero without executing the safety interlock.

c) Record the threshold value, the generated signal and the obtained behaviour.

4.7.3.3 Acceptance criteria

The test shall be considered successful when all active solenoid valves have been closed and the
corresponding alarm is generated.

4.7.4 Excess flow (flow rate) safety shutdown test

4.7.4.1 Purpose of the test

The purpose of this test is to verify the ability of the remote unit to automatically close the solenoid
valve when it detects that a set threshold has been reached. This operating logic is normally executed
using the flow calculation functionality, so this test shall be applicable to remote units that support this
functionality (see 4.4.2).
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4.7.4.2 Test procedure

a) Setthe threshold that triggers the execution of the operating logic. In this case, each SV output shall
have its own threshold set.

b) Once these thresholds have been established, with the solenoid valves in the open state and a signal
generator connected to the counter input associated with each of them, simulate with the signal
generators, the spaced pulses for a time corresponding to a normal flow rate, within the maximum
limits stipulated by the manufacturer.

c) When the remote unit detects the initial flow rate, start generating, at one of the counter inputs, an
excessive IIow rate, higher than the threshold set In the remote unit as excess 1low, untij one of the
following situations occurs:

1) The remote unit closes the associated solenoid valve and generates the cerréspording event
(excess flow alarm). The rest of the solenoid valves, with a normal flow/ir their coynter entry
do not close.

2) The maximum flow threshold has been exceeded by 25 percent Without executing the safety
interlock.

Only in the first case (a) the safety interlock due to excess flow is verified.

d) |[Record the threshold values, the normal and excess flow getierated and the behaviour obtained.

4.714.3 Acceptance criteria

The test shall be considered successful when the remoté unit closes the solenoid valve corregponding to
thelexcess flow and generates an alarm.

Sol¢noid valves with normal flow shall remain\open.

5 |Robustness

All tests described in Clause 5 should be conducted by a laboratory conforming to ISO/IEC 17025.
5.1] Environmental conditions

5.1/1 General

The remote unit(RY) shall be able to operate within the full temperature and humidity range specified
by the manufacturer in the questionnaire (Annex A).

Befpre performing this group of tests, the following actions shall be carried out.

a) |lntroduce all the components required by the remote unit to execute its functionalitiles inside a
chmmaticchamber:

b) Check that there is correct communication inside the climatic chamber. If not, install the necessary
elements (e.g. antennas or cables) to ensure correct communication with the remote unit inside.

c) Programme the climate chamber to achieve the minimum and maximum air temperature and
humidity levels as specified by the manufacturer.

d) Perform the tests for each of the following three (3) combinations of the climatic chamber:
— First group: minimum temperature and maximum air humidity;
— Second group: 25 °C maximum air temperature and humidity; and

— Third group: maximum temperature and maximum air humidity:.
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e) Once these conditions are reached, keep the remote equipment inside the climatic chamber for at
least 30 min before the execution of the tests.
In parallel, another remote unit shall be placed outside the climatic chamber as a verifier. This
second remote unit shall be used to compare the functionality with the equipment inside the
climatic chamber.
f) Checkall the specific functions of the remote unit that may be altered due to extreme environmental
conditions, such as, for example:
— battery charge regulation;
— shprt circuit or open circuit alarms; or
— pulse filtering.
The tests tp be carried out for each combination of the climatic chamber are detailed in‘5.1.2, 5.1.3 pnd
5.1.4.
5.1.2 Solenoid valve actuation (SV)
5.1.2.1 Rurpose of the test
The purpose of the test is to verify the opening and closing actions of\the remote unit’s SV outputs aff the
nominal, mjinimum and maximum temperature defined by the manufacturer in the questionnaire [see
Annex A).
5.1.2.2 Test procedure
a) Send ten (10) watering programmes at the minimiim and maximum operating temperature of{the
remot¢ unit as specified by the manufacturer.
b) Monitgr the tested SV output.
5.1.2.3 Acceptance criteria
The test shlall be considered successful when the remote unit’s outputs shall exactly match the nunjber
of irrigatign programmes sent.-This procedure shall be repeated for each of the remote unit’y SV
outputs.
5.1.3 Copnter pulses
5.1.3.1 Rurposeofithe test
The purpose ofthis testis to verify the performance of the remote unit’s counter input. Its configurafion

shall confo

Irnito the manufacturer’s specifications used in test 4.2.1.

5.1.3.2 Test procedure

a)
b)
c)
d) Check

This proce

32

Generate 10 000 counter pulses.
Monitor the corresponding counter input of the remote.

Record the number of pulses the counter reads.

that this number coincides with the pulses generated.

dure shall be repeated for each of the remote unit’s counter inputs.
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5.1.3.3 Acceptance criteria

The test shall be considered successful if the remote unit is able to count 100 % of the pulses sent.
5.1.4 Analogue readout

5.1.4.1 Test purpose

The purpose of this test is to verify the performance of the analogue input.

5.1/4.2  Test procedure

a) |Generate analogue signal values corresponding to 0 %, 25 %, 50 %, 75 % and 100 %.0f thg allowable
range of the analogue input under test.

b) [Wait 2 min between each remote unit’s read signal stabilisation time valuet

c) |Record and compare the values recorded by the remote unit and the expected values, both obtained
in the test given in 4.4.1.

5.1}4.3 Acceptance criteria

Thq test shall be considered successful when there is no _thore than +5 % difference bgtween the
expected values and the obtained values.

Thip procedure shall be repeated for each of the analogueinputs of the remote unit.

5.2 Power supply
5.2/11 Polarity reversal in main power supply

5.2]1.1 Test procedure

Thik test shall only be performed when the manufacturer confirms in the questionnaire (sefe Annex A)
that the remote unit supportspolarity reversal.

a) |Reverse the polarity-of the remote unit’s power cables.
b) [Maintain polarity ¥éversal for 1 min.

c) [Restore thedcerrect supply.

5.2{1.2 Acceptance criteria

The remote unit shall still be fully operational after reset for the test to pass.

5.2.2 Short-circuit at the SV solenoid valve output

5.2.2.1 General

This test shall only be carried out when the manufacturer confirms in the questionnaire (see Annex A)
that the remote unit supports short circuits in the SV output. Depending on whether the SV output is
two-wire or three-wire, it shall be performed as follows:

a) Two-wire SV output:

Short-circuit the two output terminals.
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b) Three-wire SV output:

Short-circuit the three output terminals.

5.2.2.2 Test procedure

a) To produce this short-circuit, make a jumper with a cable with a minimum cross-section of 1,5 mm
connecting the two/three terminals of the SV output to be tested.

b) Perform five (5) openings and five (5) closings on each SV output. Record any incidents.

C) Correctly connect the outputs oI the SV to verlly that both maintaln their runction.

This proceflure shall be repeated on all SV outputs of the remote unit.

5.2.2.3 Acceptance criteria

The test shall be considered successful when all the SV outputs of the remote unit'are functiofing
correctly affter the test has been carried out.

5.3 Accidental wiring errors on inputs and outputs
5.3.1 Pufrpose of the test

5.3.1.1 (eneral

The purpofe of this test is to verify the behaviour of the rémote unit when an accidental wiring efror
occurs. Th¢ RU and any of its inputs and outputs should netbe permanently damaged. The manufactyirer
shall identify which of the remote unit’s inputs and outputs shall withstand a wiring error.

To run the possible combinations of the test, simulate the following wiring errors.
5.3.1.2 (onnection of counter input to SV 'output

5.3.1.2.1 | Test procedure

a) Wire ffom SV output to counter’input.

b) Execufe an opening angd-closing of the SV.
c) Restore normal witing.

d) Check whethexr‘the counter input and SV output remain operational.

5.3.1.2.2 | Acceptance criteria

The test shall be considered successful when both the counter inputs and the tested SV outputs are
operational after the test has been carried out.

5.3.1.3 Analogue input with SV output

5.3.1.3.1 Test procedure
a) Connect the SV output to the analogue input.
b) Execute an opening and closing of the SV.

c) Restore normal wiring.
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d) Checkifthe analogue input and SV output remain operational when normal wiring is restored.

5.3.1.3.2 Acceptance criteria

The test shall be considered successful when both the analogue inputs and the SV outputs are

ope

rational after the test has been carried out.

5.3.1.4 Analogue input with counter input

5.3.1.4.1 Test procedure

a)
b)

c)
d)

5.3

Thd
ope

5.4
5.4

5.4

d)

5.4
Thd

5.4

Connect the counter input to the analogue input.
Execute an analogue input reading.
Restore normal wiring.

Check if the analogue input and counter input remain operational whefjnormal wiring i

1.4.2 Acceptance criteria

test shall be considered successful when both the analogue-inputs and the counter
rational after the test has been carried out.

Analogue input
1 Overvoltage (analogue voltage input)
1.1 Test procedure

Record the value obtained from the measurement as well as whether the remote
generated an event.

Generate a signal within the expected range.

Check that the remote’unit maintains the behaviour obtained in 4.5.

1.2 Acceptance criteria

test shall"be considered successful when the analogue inputs are still working as in 4.5.

2 AOvercurrent (analogue input by current)

5 restored.

inputs are

Generate an overvoltage of twice thetmaximum value of the signal voltage for at least 1 min.

device has

5.4.

a)

b)

‘)
d)

e)

2.1 Testprocedure

Calculate a resistor that generates a current draw twice the maximum reading that the analogue

input can make.
Connect the resistor to the analogue input.
A measurement is taken.

Record the value obtained from the measurement as well as whether the remote
generated an event.

Remove the previously calculated resistance.
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f) Generate a signal within the expected range.

g) Check that the remote unit maintains the behaviour obtained in 4.5.

5.4.2.2 Acceptance criteria

The test shall be considered successful when the analogue inputs are still working as in 4.5.

5.4.3 Short circuit

5.4.3.1 (
The short-

This test a]
5.4.3.2 §

5.4.3.2.1
a)

Once t
from t

b)
‘)

Recon

Genera
Annex

d) Check

5.4.3.2.2

The test sh|
in test 4.3 .4

This next t
5.4.3.3 §

5.4.3.3.1
a)

Oncet
fromt

b) Corred

[eneral
ircuit behaviour of the analogue inputs shall be verified in the following test.

pplies only when the input is an analogue voltage input.
hort-circuit between the three analogue input terminals
Test procedure
he measurement, as well as whether the remote equipmenthas generated an event.

hect the wiring correctly.

te a signal within the range specified by the manufacturer in the questionnaire
A).

that the remote unit maintains the behaviour,obtained in test 4.3.4.
Acceptance criteria

.
pst applies only when thednput is an analogue current input.
hort-circuit between the two analogue input terminals
Test procedure

he measuirement, as well as whether the remote equipment has generated an event.

tly reconnect the wiring.

<)

Annex A).

d)

5.4.3.3.2

Check that the remote unit maintains the behaviour obtained in 4.5.

Acceptance criteria

he connection has been made and maintained for at least 1 min, record the value obtained

see

all be considered successful if the remote unit maintains the behaviour and results obtained

he conneetion has been made and maintained for atleast one 1 min, record the value obtained

Generate a signal within the range specified by the manufacturer in the questionnaire (see

The test shall be considered successful if the remote unit maintains the behaviour and results obtained

in 4.5.
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Communications

5.5.1 Antenna short circuit test

5.5.1.1 Test procedure

This test applies only to remote units that have a radio communication system.

a)
b)

Disconnect and short-circuit the radio antenna for at least 1 min.

Anzincidont doractad challbhologgad
He&

)

5.5
Thd

invglve communication with the remote unit, and the remote unit communicates without h
affdcted by the performance of the test.

5.5/2 Antenna open circuit test

5.5/2.1 Test procedure

Thik test applies only to remote units that have a radig’‘communication system.

a)
b)
c)
5.5
The

invglve communication with.the remote unit, and the remote unit communicates without h

affe

5.6

5.6

Thd
wit

TYIry rrcrocTr et o ST o T To S5 Ctr

Check that when you reconnect the radio antenna by removing the short circuit, the-<com
system still responds.

1.2 Acceptance criteria

Disconnect the radio antenna for at least 1 min.
Register any incident detected.

Check that when the radio antenna isreconnected, the communication system still resp

2.2 Acceptance criteria

cted by the performance of the test.
Long-term(behaviour

1 Purpose of the test

puxpose of this test is to obtain reliability results on the remote equipment after intens

munication

test shall be considered successful when several commands are sent‘to the remote unjt, any that

aving been

bnds.

test shall be considered (successful when several commands are sent to the remote unijt, any that

aving been

ve use and

himthe maximum levels allowed by the manufacturer.

5.6.2 Test procedure

Reliability testing shall be performed at room temperature with a remote unit, powered from an
adjustable power supply and with the SV output being monitored.

a)

b)
c)

©IS

Perform a primary test (counter reading and solenoid valve actuation (opening and
verify the correct operation of the scheme.

Perform ten (10) cycles of openings and closings.

Read the value of the counter stored by the remote unit.

02023 - All rights reserved
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d) Verify that the value of the counter matches the value of a digital counter connected in parallel to
the digital input used, so that it records the number of operations performed by the remote.

e) Calculate the number of valve actuations that the remote should perform over its lifetime using as
parameters:

— Two daily openings and two daily closings of each valve.

— The useful life of the system specified by the manufacturer. (If this data is not known, it shall
be calculated for 10 years, i.e. 14 400 operations per valve, estimating four operations per day,
2 openings and 2 closings).

f) Startthe pulse series (calculated from the above data) at the fastest possible speed.

g) Record the number of operations performed and counter readings stored in the remote.uhit.

5.6.3 Acfeptance criteria

The test shpll be considered successful if the triggers recorded by the SV input and those of the SV pplse
counter do|not differ by more than 0,05 %.
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Annex A
(Informative)

Questionnaire for testing irrigation control systems

A.1 Cnnnval considerations

CITC IO CUIIO T C I actrotITo

The objective of this annex is to give an example of how the questionnaire provided to the manufacturer
can|be to know the characteristics and functionalities of the equipment.

A.2 System specifications

A.2l1 Manufacturer

System Name

Vergion: Model:

Type: [ Online L] Hybrid [ offline

A.2l2 Basic functions of the system

Open and close valves by direct command

Schedule an irrigation by start time and’duration

Schedule an irrigation by start titme and end time

Schedule an irrigation by duration and end time

Schedule an irrigation by volume

Schedule an irrigdtion by start time, maximum duration and maximum volume

Schedule a périodic irrigation (e.g.: every day from 6 to 8 hours)

O 0O0dddodind

Capableof‘periodic programming. N¢ of levels

(Eg-"From July 1 to August 31 (level 1),

Mondav Wadnacdauz and Eriday (laval 2)
™VIOoTTICer TEY; V¥ COIIreItery o irer T T rorery (1C vV O )5

Watering from 8 to 10 and from 20 to 22 hours (level 3)").
Configure the pulse trigger valve
Predefine types of valve (e.g.: 6 vand 40 ms, 18 vand 100 ms, etc.)
Assign an administrative name to a valve (hydrant)

Assign a serial number to a valve

O 0O0Ood

Associate a valve with a meter
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Assign

Associate multiple valves with the same meter. How many?
Immediately read a meter

Immediately upload information to a meter

Configure the volume / pulse meter

Predefine meter types (e.g.: 0.1 m3/pulse, 1 m3/pulse)

an administrative name to a meter

Assigr
Read 3
Config

Conve

1 N I o N O O

Assigr

[]

Write

A.2.3 Bapic functions that the remote unit allows after performing a test, defined in the

Functions

[] water
[] Solend
[] Analo
[] Bidire
The remot
[] Therd
] water
[] Their

a serial number to a meter

nalogue input

ure the power supply of the analogue input sensor

-t the analogue input signal to engineering units (MPa, litres/sec)
an administrative name to an analogue input

hnalogue output

lity or Robustness protocol, at rated voltage

meter reading

id performance

b input reading

ctional communication
e unit keeps:

al time clock (RTC)
meter values

rigations schédule

NOTE In case thiat) after performing some of the tests describe on this document, at normal voltage

remote unit
of the funct

does not perform any of the basic functions, the manufacturers shall indicate which testis and w
onsft fails to perform.

the
hich

A.2.4 Specific elements of the system

In the control centre:

In the field

Intermediate elements:

Comments

40
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A.3 Specifications of the Remote unit

A.3.1 Model
Version:

Type:
Firmware:

NOTE The manufacturer shall explain the operation of the control equipment outside the range provided.

A.3l2 Remote unit operating environment

Minimum Maximum Unit

Totpl operating temperature
Relptive humidity (RH)

A.3.3 Useful life of the remote unit

Nurpber of useful years of the remote unit, estimating four performances per day:

A.3[4 Power sources

L] Primary batteries Number Type Function

(Batteries) Number Type Function

Does the remote unit support polarity reversal in the power supply? |[Consunption

[s econdary batteries Number Type Function

(Rechargeable) Number Type Function

Does the remote unit support polarity reversal in the power supply? |[Consumption

L] Backup battery
Functionality:

Storage of meter values L]
Storage of irrigation schedules L]

Measuring counter pulses when the main power of the remote unit is interrupted L]

Other (Define which):

[ other kind of battery
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Number

Number

Type Function

Type Function

Does the remote unit support polarity reversal in the power supply?/Consumption

A.3.5 Ot

Which aux

Specify:

Which add
licences, pt

Specify:

Define the

her cpprifiratinnc

liary elements are required at each remote unit terminal (solar panels, masts, etc.)?

efabricated cabins, towers, etc.)?

operation of the remote unit for each of the cases listed in point 4.1 Power tests of

Functionaljity tests, as described in this document

— CaseA:
— CaseB:
— Case(:
— CaseD:
— CaseB:

Comments:

A.3.6 Inputs/Outputs

A.3.6.1 External signals

No. of SV optputs ‘— expandable up to l— in modules of ‘—
No. of metgrdnputs ‘— expandable up to li in modules of ‘—
No. of digital outputs of general purpose

(differing of SV outputs) ‘— expandable up to li in modules of ‘—
No. of digital inputs Event generated Clyes [INo Type:

of general purpose

(differing of meter inputs) ‘ expandable up to in modules of

42

Event generated [ves [INo Type:

litional items are required for complete installation (electricity supply, administrafive

the
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