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Unpacking

The GP2 package contains:

GP2-USB USB cable for GP2

This GP2 User Manual
Screwdriver and cable gland spanner

=a =4 -8 -89

Accessory Options

GP2 Logger (with 6AA batteries to be fitted by the user)

DVD with DeltaLINK 3 software, video tutorials and documentation

GP2-RLY Relay Expansion Module - 4 extra relays

and power terminals Page 12
WS-CAN an open Protective Canopy with U-bolts Page 20
and logger mounting kit for GP2 or DL2e loggers 9
M-ENCL lockable enclosure

Page 23
DL-MKT Universal Mounting Kit i a flat plate with
U-bolts, nuts and bolts for GP2, GP1 and DL6 Page 23
loggers
GP2-G5-LID Expansion Lid with 5 cable glands for page 20
3 to 10 mm dia. cables - 9
GP2-P2-LID Expansion Lid with 2 soil moisture ”
Profile Probe connectors e Page 21
8-way M12 analogue signal extension cables ' Page 16
(EXT/8W-xx where xx = 5,10 or 25m) 4 9
5-way M12 serial communication + power extension : Page 16
cables (EXT/5W-xx where xx = 1, 5,10 or 25m) 4 9
GP2-NTP 3-way network T- Piece for connection to ﬁa Page 16
EXT/5W-xx cables (2 & 9
GP2-NPC Network Power Cable 7 to supply power \‘ Page 16
via a GP2-NTP and/or EXT/5W-xx cable 9
GP2-USB USB cable, 1.5m R — ] ] Page 16
GP2-RS232 RS232 cable, 1.5m e m— Page 16
GP2/GP1-M8 network adapter cable, 1m R — Page 16
GP2-PSU Mains Power Supply* with mains cable P 16
PC-XX where XX = UK, EU, US, IN or CN age
GP2-SER Service Pack:i battery holder, desiccant, *
cable gland bungs & seals, lid screws, wire links,
screwdriver and dust cap on lanyard

1 Not weatherproof, for indoor use only
Unpacking Page 3




Overvi ew

1 The GP2 has 12 differential analogue input channels?, four event/digital
counter channels, and a serial input channel up to 62 SDI-12 sensors® or a
single WET sensor.

1  Two output relays can be extended to 6 using a relay expansion module.

1  Two banks of terminals provide a 3V precision reference, or unregulated
power for sensors. There is also one 5V and one 12 V power terminal.

1 Each sensor can be read at a different rate, from 1 second to >1000 days.
1 Multiple recording rates are possible for any combination of measurements.

1  Multiple recording types are provided:- average, minimum, maximum, total,
integral, wind-rose, conditional.

1 The logger can hold about 2.5 million readings.

1 Each relay can control a separate experiment, zone or test protocol, each
based on different threshold settings or conditional logic.

1 Simple programs are quickly created on your PC, assisted by the sensor
library and a helpful user interface, and then sent to the logger.

1  Sophisticated program scripts can be created without having to learn a
programming language or typing out any commands.

1 New measurements can be created mathematically along with complex
control algorithms, using algebraic and trigonometric functions and conditional
logic, with easily created sequences of instructions.

T You can create and mani @ uf adiseasgrgkur o wn
factor, integral error, days since soil moisture below a threshold, etc.

1 Thresholds can be changed while logging, by using program settings.

1 A simulator assists the checking and understanding of the behaviour of
logging and control programs. A weather pattern can be repeated, or new one
randomly created. It is particularly useful for irrigation.

1 Video tutorials, online help, a sensor library and friendly user interface are
provided for the DeltaLINK 3 software.

Sensors Supported

1 All Delta-T sensors. Many third party SDI-12 sensors.

1  User defined sensors based on voltage, current, resistance, bridge,
potentiometer, counter, frequency and digital state sensors.

1  Any number of calculated measurements.

Tutorials

See GP2 Intro Series Tutorials at
http://www.youtube.com/user/DeltaTDevices/videos

é or on the Delta-T Software and Manual DVD

2 or 24 sngle-endedanalogue channelsbut note the limitation on the number of cable glands.
3 See also the SBE12 for GP2 User Manual
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Event Channels

Use Event 1 or 2 to monitor fast switch closures or pulses up to 30 kHz, such as a

flow meter.

Use Event 3 or 4 to monitor slower switch closure or pulses <100Hz, such as a rain

gauge. A 5ms de-bounce feature reduces the risk of double counting.

Relay Channels

The Relay channels have an open or closed latching switch, protected with a resetting
thermal-fuse. They can be used in a variety of ways, e.g. to control several different

experiments or irrigation zones, or alarms, or to switch power to sensors.
Each relay can switch up to 1A at 24VAC or 32V DC.
See also the Relay Expansion Module on page 12.

Status LED

Two flashes per ten seconds means the GP2 is logging.
Four flashes in a group indicate an error.
No flash means not logging or no battery power.

If the logger locks up, briefly press the Reset button.

(aatuel( )

STATUS| .
(every 105)

v ALOK | *%

/N ERRORS [ o %

/N\BATTERY | none

(NOTLOGGING)| none

Replace F Y

desiccant if pink |
—

After pressing Reset, 4 LED flashes indicate that the GP2 is doing a warm reset.

Your program and data are preserved and logging will resume.

Hold Reset for more than 5 seconds until a second set of four LED flashes occur to
initiate a cold reset. This restores the factory-set default program and deletes all data

including any program which you may have added.

Analogue Channel Considerations

The differential analogue channels accept signals nominally Charnel

0 to 2.5V, with a full signal range of -1.4 to +2.7V. R TS
The input range of custom sensor types can be set to auto- Posser charnel
range or to fixed ranges. Calculation

Open circuit detection -0, o 2.7

Chi
Auta

+1.5V
=185mY
+23mY
Auta

Resul:
Ensure each voltage input on the (+) or (-) terminals is kept

within the permitted common mode range of -2.5V to +3V relative to logger GND.

Ensure these limits are not exceeded, particularly if powered sensors
are not powered by the GP2. The input signal may need to be
connected to the logger ground. If the signal is floating then place a
10kohm resistor between (-) and (SGND).

Sensor Power

Analogue channels have (PWR) terminals to allow power to be
switched to sensors. Sensors can be powered with an adjustable
warm-up time prior to taking a reading. The duration of the warm-up
period can be increased in multiples of one second.

The PWR power terminals associated with channels 1 to 12 can
supply a regulated or unregulated voltage.

On Bank A and B the GP2 can provide either 3V (x0.2mV) or 5 to

(PR an Bank &

Mone

“¢ PWR on Bank &
PR on Bank B
PR WET
REF3Y on Bank &
REF3Y on Bank B
+5v
+1z2v
RLY1
RLYz
RLY3
RLY4
RLYS
RLY&

10.5V (unregulated). In addition 5V (¥2%) and 12V (x0.4V) DC are available on

Page 6

Overview




separate screw terminals. External power can also be switched to sensors via up
the two internal relays and four extra relays of the Relay Expansion Module.

For SDI-12 sensors refer to the SDI-12 for GP2 User Manual.

The WET sensor PWR terminal also supplies 5.0 to 10.5 VDC unregulated and can
be used by another sensor if no WET sensor is connected.

| nstDa&ll It aLl NK

To operate the DeltaLINK 3 software for the GP2 logger you need:

1 A PC running Windows Vista, XP, 7, 8 or later

1 One free USB or RS232 port

1 DVD drive or internet connection for software install

1 GP2to PC USB cable (supplied with GP2) or GP2 RS232 cable

1 Delta-T Software and Manuals DVD (supplied with GP2) or internet connection
The following are also useful

1 Acrobat Reader for .pdf documents (free from www.adobe.com)

1 Microsoft Excel 97 or later for the Excel Dataset Import Wizard

1. Insert the Software and Manuals disk into your DVD drive, or obtain DeltaLINK 3
from http://www.delta-t.co.uk.

2. Select Install DeltaLINK and follow the on-screen instructions.

3. Setup creates a desktop shortcut to DeltaLINK, and puts a Firmware Upgrade
program, a GP2 Calibration Certificate Generation program, a GSM Config
Utility and a Document Library folder in the DeltaLINK 3 program group.

4. An install program is also provided, if needed, for the GP2 to PC USB cable.
5. See the Release Notes in the Document

2 COM1: - DeltalINK Logger

Library or at http://www.delta-t.co.uk. IR

Bl Logger | (= Sensors | B Deaset | [ Program #2Rekech | R Help
Logger Program
Conndgaot GP2 o |

e o |
1. Connect GP2 to the PC using the serial cable - e
provided. o e |

2. Run DeltaLINK. atesed

3. If DeltaLINK discovers your logger it displays G Lot SRS
this in the status bar i see at right. - u
If the GP2 is not found select Connection | [ conis gy oo |
Details, Add,
Details, Detect
USB Port or select
the correct COM
port from the drop oo e

hiew conrection)

d own I ISt Connect to logger using..

Connect ta logger using:
Serial port RS232 Port:

See How to find your [ | -
USB COM port on s Are g
page 19. e s

cccccc

Connection| | petaits

Connection Details |

If using networked loggers o =
see page 18.
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Sourcee | @f
Online Help

Click Help from any DeltaLINK window (or press F1) in selected areas for context
sensitive information about DeltaLINK operation and functionality.
Select Start, All Programs, Delta-T Devices, DeltaLINK, Document Library.

Video Tutorials

Before attempting to program the GP2 watch the video tutorials T

at http://www.youtube.com/user/DeltaTDevices/videos

or on the Delta-T Software and Manual DVD.

These tutorials show the progressive development of a soil moisture sensor
program, followed by its use to control soil moisture using an irrigation control relay.
Run DeltaLINK at the same time and see if you can reproduce the instructions
along with the instructor.

Sensor Wiring Instructions

Wiring, installation and programming notes are provided for all sensors in the GP2
sensor library. This information appears in the Info Panel when a sensor is selected in
the Measurement section as shown in Step 2 below,

Left click on the wiring diagram to enlarge it.

If wiring up in the field it may help to have these printed - see steps 3 & 4.

B Logger | &= Sensors Dataset Pros ram@  Apply ? Help
(( General ~

WS-GPZ progra... Sensortype  RHT2nl (temperat...

Measurement r AirTemp

~ Measurement Sensor Channel Units

& Power (Built-in) (Internal) v Categories | Temperature, Air t
Input ~
® RH RHT2nl (hurnidity) CH1 %
2 P AirTemp RHT2rl (temperature)  CH2 deg C i =
SoilTemp STt CH3 degC Cable resistanc 0
L% Radn ES2 CHe W2 G
K Speed AN-WD2 (speed) EV1 (<30kHz) m.s-1 Input range o
+# oir AN-WDZ (drection)  CH7 deg Power channel None

Calculation v
Result
Info Panel

RHT2nl RH and Air Temperature Sensor |

DESCRIPTION

Sensors: RHT2nl (humidty), RHT2nl (temperature)
Measures relative humidity (%) and temperature,

WIRING
= Colour | RHT2nl wiring\__#2 terminal HNotes
i =t Graen |RH Sgnallo | CHI()
I Whte |RHSgnslHI | CHI(+)
W] A
< >

Connection Details... | New connection: Any logger on GP2Simul
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CreatSempPreogriamEes $t e p s

Before you start you need to have DeltaLINK connected to your GP2 (see above),

or to the GP2 Simulator (see below).

1% New connection - Deltal INK Logger

File Edit View Help

B Logger | &= Sensors Dataset I Program '
L = |

£ Change
= )

-

click to add a new it

v Program
Empty GP2 program
v Measurement Sensor Channel
g‘f'b Power (Built-in) (Internal)
click to add a new it
; N | Soil moisture »
v Reil l@ | Temperature » ,6?] 10K Thermistor (10K3A1 series)
Indi eading

& 2 Thermistor (LUA3212)

4G

w# New connection - Deltal INK Logger

File Edit View Help -
B Logger | &= Sensors Dataset Program
N
Sensor type |
v Program | Description gF |
Empty GPZ program | I‘ileasurement name |
* Measurement Sensor Channel Units ! Inpu |
_rowr G Gemd v || e |
& Temp 2K Thermistor (UUA3... CH1 degC | Channel
— —dmemtEmE, — — — — — — — — — — — ' | [ remes (o) :
+ Recordings Rate Options veasisaments: NI SRATAee |
Individual reading th Power_ Temp | Ca‘:;:“:;fha"“‘ B 9
ad e | Resut vI
. T = 1IL ———————————— ‘
I |2k Thermistor probes | f|
.......... %)
EE N
Connection Details... | New connection: Any logger on GP2Simul A
1. Select Program
2. Select Change
3. Clickonii Cl i ck t o a dinderMeaguremerd m,
4. Select Temperature (or any other option from the list)
5. Select 2K Thermistor (or any other option)
6. Select Apply to send the program to your GP2 or the simulator
Create a Simple Program in 6 Easy Steps Page 9



You can now, if you wish, click on the Sensors tab and Read Now to watch real-
time readings, or cut to the chase, select the Logger tab and Start Logging.

Note after step 5 above, that the the icon and label for the sensor appear in the
Measurement list in the left hand window. Also, detailed properties for the chosen
sensor appear in the right hand window, including the channel number, and, as we
saw earlier, the sensor connection instructions appear in the lower left Info Panel.
Under Recording the row labelled Individual reading indicates a rate of once per
hour. To change this, select the row i which will open the recording options on the
right hand panel, and choose your own Recording rate.

Note: Before you can change a program, stop logging and delete the logged data
(select Logger, Stop then Delete Records).

4 GPZ Simulator - Deltal INK Logger EEX

Fe £ Vew bep

B Logger &= Sensors Dataset B8 Program £2Retech T Help

o I’ ] e Tota =
The GRZnul at o[ =

mm

200 T n ; Y Y Rain
This simulates the weather and its effect on a } ﬂl & ﬂ {3 é

variety of sensors. Before sending a program E .
to your logger, try it out on the Simulator. E
You can speed up time in the simulator to I h U =
check the behaviour of your program. < W ff\ffr\~‘42~\ i

| ur p oV e
Restart the simulator and it will recreate the - | | | (e ]
same weather as before, from the same date. ‘ | g |
This lets you see the effect of changes to a e
program. . Dol

(Note the simulated weather uses an artificial | e wew wen wmes “’7
pattern and pseudo-random numbers, S 0 (ESEg TR
rely on it for anything important.)

. Graphs of solar radiation, rain, soil
Connect to GP2 Simulator moisture, salinity and temperature

1) Ensure DeltaLINK is connected to the GP2 %?rzﬁgg? by the DeltalINK
Simulator as follows:-

a) Select Program, Connection Details, Add and on the Connection
Properties, Connection tab set Connect to logger using to Simulator

b) On the Details tab set Select simulator model to GP2 simulator.
2) Click on OK, then OK again to connect

Connections

nnnnnnnnnn
Connection Properties
Connet . "
(oo Josats | e
few connection
Connect o logger using:
Simulator  QEE - Select simulator model:
Serial port [smopie 6Pz smulstor um— B
Dislup tekephone modem, GF1 [rigation station -
' W5-GP1 Weather station [
" Show this dialog
0K L oK

Page 10 The GP2 Simulator



SampProgr ams

Several sample programs are provided. To use these select Edit, Import Program,
and select one from the Open dialog.

Check Sensor Operation a

1. Select the Sensors window and click the Read now button. The sensor readings
will continually refresh on a scrolling time graph.

2. Observe the sensor reading display in the scrolling charts and value panels while
adjusting sensor wiring and/or installation conditions.
. Click the Cancel button when finished.
4. Once sensors are setup select the Logger tab and click Start to commence
logging.

w

RetrjeVeew and Save Logg

1. Select the Dataset window. All stored PRI =lnix
data in the logger will be retrieved and Bomlrie [Houw S| ol Jeiey |
displayed on the screen. i
Click Refresh if required.

2. Select File, Save to save the data to a
dataset file on your PC.

3. Select File, Open to open and view a
previously saved dataset file.

Dat aset | Mp O I exiwm — x

_1
. . . . Welcome to Dataset Import
This helps import logged data files into MS . Wizard
Excel spreadsheets. &
Get it from http://www.delta-t.co.uk or from the i
Delta-T Software and Manuals DVD. ) il
@ irpot datofrom daserile(s)
To Install Dataset Import Wizard: : Sy E

1. From the Delta-T Software and Manuals
DVD select Dataset Import Wizard Excel
add-in.

2. If prompted by Excel, select Enable | | e |
Macros.Note:Excel 6s security settings
must allow macros to run: refer to Excel Help.

3. Dataset Import Wizard will report that it has installed successfully, and will add the
Import Dataset(s) to the File menu (or to the Add-Ins ribbon in Excel 2010).

4. To Start Dataset Import Wizard: Start Excel, select Import Dataset(s) and follow
the on-screen instructions.

Aol Dalas=t imper Wizord...

Note: The GP2 memory can exceed the 65,000 row limit of Excel prior to Excel 2007.
If so, either update Excel, or import the data into multiple worksheets.

Sample Programs Page 11
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Appentti xGP2 Rel ay MEdpdms i

Contents

This contains:
4 x mounting screws e
4 x stand-off pillars
5 x link wire

1 x GP2 relay expansion PCB O RCCHNANNOCOCHH

e A
r s

T, 2 -4
;-_C'v!, W e ...\\A

Overview

The GP2 contains 2 relays, used as
switches. This expansion module provides 4 more, bringing the total to 6.

These can only be used with low voltage applications, not mains power.

DO NOT CONNECT 110V or 240V MAINS POWER TO THE RELAY

Each relay is protected from overvoltage and overcurrent using a resettable fuse

that will activate at 1A. The relays can handle up to 24V AC or 32V DC .

The relay expansionmodulef i t s onto tMeBOARPANBO O ti on o
GP2 PCB (as shown below).

Fitting Instructions
Warning: use anti-static procedures when handling the relay expansion

module
1. Screw in the 4 hex stand-off pillars (provided) into the 4 positions on the
GP2 PCB
2. Push the relay expansion module onto the GP2 PCB as shown above. The

header on the bottom of the module shoul
the GP2 PCB and the 4 screw holes should line up with the hex stand-off
pillars underneath.

3. Use the 4 screws (provided) to secure the PCB down on to the GP2.

Page 12 Appendix 1: GP2 Relay Expansion Module



Relay Layout

ﬁ
Power and

retum
connections
for 'RLY2' on
the GP2 PCB
, SR

Power and
retum
connections

v NEle einE .
RELAY 4 RELA‘Y 5) RELAY 6
' X Sk © ¢ for 'RLY1' on

the GP2 PCB
—_—

M. vy @r 1@y Md WS 89 jed |d o 89 Py | ma ey | 4 e

[T

Note: All O6Pwrdé6 and 6Retd6 terminals are joi
Power should not exceed 1A at 32V DC or 26V AC

DO NOT CONNECT 110V or 240V MAINS POWER TO THE RELAY

How to Control the Relays

To instruct the relays to switch on or off
conditions which meet your requirements. This is done using the DeltaLINK
program.

For more information on how to do this, please refer to the DeltaLINK online help.
You may also find the video tutorials helpful.
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Relay Wiring - Option 1:
Power supply NOT shared by all the relays

Using more than one power supply: To use the relays to switch in various

devices where each uses a separate, different power supply then connect the
positive wire directly from the selected power supply into the relay of choice.

Do not use the O06Pwrd and O6Retd routing

|!-

Pujivd ¥i 85 Rd|Md ¥E By P |Md WH|wd ol

T4 T 2

iSoIenold
supply .

*12v DC
Power

Figure Al: Example wiring for switching on a solenoid ZIAN
valve using the A and B terminals of relay number 4

Relay terminals, applicable to relays 1 - 6

Pwr: Not used

A: Connect to power supply positive (+) output
B: Connect to pump positive (+) wire

Ret: Not used

Connect the pump negative (-) wire directly to the power supply negative
(1) terminal.

* DO NOT CONNECT 110V or 240V MAINS POWER TO THE RELAY **

Page 14 Appendix 1: GP2 Relay Expansion Module
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Relay Wiring i Option 2:
Power supply shared by all the relays:

If you want to switch in several devices that all share the same power supply, such
as pumps or solenoids, you can use the external power option and route the power

through to each relay via the O6Pwrd and ORe

AExternal power in (6PWR 1 Nd):
Pwr: Connect to the +ive terminal on the power supply

Ret: Connect to the i ive terminal on the power supply

ARelay terminals, applicable to relays 1 - 6

Pwr: Link to the O0A6 terminal next to it
A: As above, Ilinked to O6Pwr?d

B: Connect to pump +ive wire

Ret: Connect to pump T ive wire

Figure A2: Switching in a solenoid valve using a common power supply through
relay number 4

Figure A3: Switching in a solenoid valve using a common power supply through
relay number 1 on the main PCB.

*Warning: The relay only can take up to 1A at 24V AC or 32V DC.

** DO NOT CONNECT 110V or 240V MAINS POWER TO THE RELAY **
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