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Guide for ScanView Windows Software to Configure
HiQDT-EX-LEDTX Explosion-Proof (EX) Controllers
in Master Configuration for Smart Digital RS-485
MODBUS RTU HiQDT pH, ORP & D.O. Sensors

Proven Solutions for Liquid Analytical Measurements  Controller Ratings and Approvals
for Aggressive & Hazardous Installation Locations M

Enclosure: Type 4X; IP66

Class I, Division 1, Groups B, C, D

Class 11, Division 1, Groups E, F, G

Class III, Division 1, T5/T6

Class I, Zone 1, AEx d, IIC Gb T5/T6

Zone 21, AEx tb ITIIC T90°C; Ta -40°C to +65°C
T6 Ta = -40°C to +60°C; T5 Ta = -40°C to +65°C
Certificate Number: 3047283

CSA

Class I, Division 1, Groups B, C, D

Class 11, Division 1, Groups E, F, G

Class III, Division 1

Class I Zone 1 Ex d IIC

Zone 21 Ex tb IIIC T90°C

-40°C < Tamb. < +60° C; Temperature Code T6

-40°C < Tamb. < +65° C; Temperature Code T5
Single Channel HiQDT-EX-LEDTX Explosion-Proof Controller with  Enclosure Type 4X & IP66

Fully Submersible Dehydration Resistant MODBUS RTU pH Sensor  Certificate Number: 2531731

ATEX IECEx

II2GD ExdIIC T* Gb

ExdIIC T* Gb Ex tb IIIC T90°C Db IP68

Ex tb IIIC T90°C Db IP68 Ta = -40°C to +*°C

Ta = -40°C to +*°C *T6 = -40°C to +60°C

*T6 = -40°C to +60°C *T5 = -40°C to +65°C

*T5 = -40°C to +65°C Certificate Number: IECEx SIR 12.0073

Certificate number: Sira 12ATEX1182

SCANVIEW WINDOWS CONFIGURATION GUIDE - Revised September 19, 2019

Welcome to the configuration guide for the ScanView Windows software for the master configuration for use
with the smart digital RS-485 MODBUS RTU HiQDT pH, ORP & D.O. sensors. This controller package offers a
ready made plug and play solution to perform pH, ORP & dissolved oxygen measurements in hazardous
locations and aggressive field environments right out of the box with zero configuration required if default

settings are used. System includes ability to hot-swap sensors between different controllers as well as
predictive maintenance notifications for when it is time to recalibrate or reorder spare sensors. This guide
covers all aspects that are specific to the ScanView Windows software. For general documentation including
configuration from the LED interface rather than with the ScanView Windows software please refer to the
separate main HiQDT-EX-LEDTX controller manual. Commissioning & maintenance information are also
detailed in this guide in addition to use of the ScanView software to serve as a quick-start guide as well.
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EXPLOSION-PROOF LEDTX CONTROLLERS IN MASTER CONFIGURATION

Model: HIQDT-EX-PSAC
or
Model: HIQDT-EX-PSDC

Short Description:

Explosion-Proof Controller for Smart HIQDT MODBUS RTU Sensors for 85-265 VAC (-PSAC) or 12-24 VDC (-PSDC);
Four SafeTouch® Buttons for operation in hazardous areas through glass without removing cover; 1 each 4-20mA output;
4 each Programmable Contact Relays; Max 1 each Sensor for Hazardous Locations; Max 8 each Sensors for Safe Areas

Long Description:

e SINGLE CHANNEL MODBUS RTU MASTER CONFIGURATION for smart digital HIQDT MODBUS RTU sensor
slave. Controller is preconfigured for sensor type interfaced ready for immediate plug and play operation.
Configuration can be downloaded, saved and modified with free Windows software connected via USB port.
Software is automatically loaded if not already installed on connecting machine.

e The following registers are polled and displayed for each sensor type in scan mode. A single register can be
displayed continuously instead of scanning all registers, typically the pH, ORP or DO process value.

o pH Sensors
* Process Values: pH, Temperature, Absolute raw mV
e All pH values are always calibrated & temperature compensated
= Calibrations: (Performed by Handheld Communicator or Windows Software) *
o  Offset (Asymmetric Potential, a.k.a. A.P.) & Time in use since Offset (A.P.) Cal
¢ Acid Slope & Time in use since Acid Slope Calibration
e Base (a.k.a. Alkaline) Slope & Time in use since Alkaline Slope Calibration
o ORP Sensors
* Process Values: ORP (calibrated), Temperature, Absolute raw mV
= Calibration: (Performed by Handheld Communicator or Windows Software) *
o Offset & Time in use since Offset Calibration
o Dissolved Oxygen (D.O.) Sensors
* Process Values: DO ppm, DO Percent (%) Saturation with and without salinity correction User
enter Salinity value (PSU) Temperature, Absolute raw mV
e All DO ppm & percent (%) saturation values always calibrated & temp compensated
= Calibration: (Performed by Handheld Communicator or Windows Software) *
e Slope & Time in use since Slope Calibration
o Shared Analytic Data for ALL Sensor Types:
* Month & year of manufacture
=  Sensor Item Number (unique identifier for all aspects of sensor configuration)
= Total time in field use (recorded in hours)
*  Minimum & Maximum temperature during field use

e HOLD: Single push button operation to place analog output and relays on hold as well as to release holds

e ANALAG OUTPUT: 1 each isolated, scalable & reversible 4-20mA with trim calibrations, Max 700 Q load

e CONTACT RELAYS: 4 each SPDT (Form C) / SPST (Form A); 3A @ 30VDC & 125/250 VAC resistive load;
Programmable with USB Windows software; latching or non-latching; fail-safe operation, adjustable time on & off
delay, high & low setpoints, deadband, pump alternation & sampling operation with communications break handling

o Relays 3 & 4 provide predictive maintenance notification using time since last calibration and total time in
field use registers from sensors as the user adjustable basis for recalibration & reordering of spare sensors

e ISOLATION: 4 kV input/output-to-power line; 500 V input-to-output or output-to-P+ supply

e POWER: 85-264 VAC line powered operation with -PSAC power configuration & 12-24 VDC power operation with -
PSDC power configuration. Both power configurations always includes isolated 12VDC power to energize smart
digital HIQDT MODBUS RTU sensor slaves; Max 1 each sensor can be energized in hazardous locations while up to
8 each sensors can be energized in safe non-hazardous areas. Inquire to factory assistance with commissiong scheme.

e CERTIFICATIONS: See Page 1 of this guide for a listing of all agency approvals and hazardous location ratings

*See APPENDIX “G” for details of tasks that are performed by handheld communicator or Windows Software.
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IOTRON™

DEFAULT 16 MODBUS REGISTERS DISPLAYED FOR MASTER CONFIGURATION FOR
SMART DIGITAL HiQDT MODBUS RTU pH & DISSOLVED OXYGEN (D.O.) SENSORS

HIQDT-pH Master Configuration

—pH — Sensor ltem Number — Time since Acid Slope Cal -, — Month of Manufacture
3 91 PH 1418 ’Em 4 0 dAYS 1 1 month
— Temperature Celsius — Asymmetric Potential (A.P.) | — Slope for Alkaline Range — — Software Revision
2 1 7 dEgC _54 6 mV 59 2 mV/PH 8 SoFtw
— Raw mV Input — Time since Offset Cal — Time since Base Slope Cal 1 —Min Temp in Use (Celsius) -
1 1 7 AbSmV 4 0 dAYS 1 59 8 dAYS 1 8 1 min-C
— Total Days in Use — Slope for Acid Range — Year of Manufacture — Max Temp in Use (Celsius) -
159 8 dAYS 56 2 mV/PH 201 8 YEAr 31 4 mAX-C
HIQDT-DO Master Configuration
— Dissolved Oxygen PPM —— — Sensor ltem Number — Air Pressure — Month of Manufacture
8 39 dOPPm 1 80 1 7 ’Em 760 mmHg 6 month
— Temperature Celsius — Raw mV Input — Slope in mV per DO PPM — — Software Revision
25 6 dEgC 1 5 1 O AbSmV 1 80 mV/PP 5 SoFtw
— Percent Saturation — % Saturation w/o Salinity — — Time since Slope Calibration —Min Temp in Use (Celsius) -
1 09 1 PErCnt ‘| 0 1 9 CALPct 26 0 dAYS 1 8 5 min-C
— Total Days in Use — Salinity — Year of Manufacture — Max Temp in Use (Celsius)
65 5 timE 12 2 PSu 2019 YEAr 54 O mAX-C

Please indicate desired scaling for analog output at time of order. If no special requests are indicated, then

scaling will be set to full measurement range of the given sensor type. For dissolved oxygen controllers
please indicate whether DO ppm or DO percent (%) saturation units will be the basis of the output.
Contact relays are configured as follows as the default configuration with default setpoint values for each
shown in parantheses. Relay configuration and setpoints can be readily changed with ScanView software.
Relay 1 - Low Set for pH (0.00), Std ORP (-1,000mV), Wide ORP (-2,000) or DO (0.00 ppm / 0.0 %)
Relay 2 - Hi Set for pH (14.00), Std ORP (+1,000mV), Wide ORP (+2,000) or DO (150 ppm / 1,500 %)
Relay 3 - Predictive Maintenance for Recalibration - Default set as 30 days since last calibration
Relay 4 - Predictive Maintenance for Reordering - Default 365 for pH/ORP & 1,095 days for DO
Datalogging for all 16 registers with free ScanView software when connected to USB port on controller

O

O

O

O

Alternate registers can be polled from HiQDT sensors other than the 16 which are displayed above in the
screenshots. Contact factory if custom configurations are desired. These can be programmed prior to
dispatch if factory is advised at time of shipment. This guide details the 16 registers shown above.
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INITIAL COMMISSIONING STEPS:
1. Provide power to controller. Depending upon configuration this can be 85-265 VAC (PSAC) or 12-24 VDC (PSDC)

a. If unsure about correct location & power type to be provided to unit consult factory to avoid damage!!

2. Your HiQDT-EX-LEDTX controller when when ordered in the master configuration has been preconfigured by the
factory for the type of sensor that is to be used for your measurement. This measurement to be performed can be
change by loading an alternate *.mvp configuration onto the controller.

a. Itis strongly recommended to save a copy of the configuration with which your HIiQDT-EX-LEDTX
controller was shipped to allow for restoration back to this factory default configuration if there should be
any mistakes made in modifying the controller setup as well as for archival backup purposes.

3. Your smart digital HIQDT MODBUS RTU sensors have been precalibrated at the factory at time of dispatch. Simply
plug in HiQDT sensors terminated with HiQ4M male snap connector (or extension cable termianting in the same)
into the HiQ4F-Xm-TL feamle snap to tinned lead extension cable on HiQDT-EX-LEDTX controller assembly. The
preconfigured 16 parameters will be continuously scanned by default. Use Scan/Stop button (F3) to display a just
one parameter rather than scrolling. Typically the first pH, ORP or Dissolved Oxygen value is continuous shown.

4. When the sensors require to be recalibrated simply place the outputs on hold by pressing F1 before removing the
sensor from service. The HIQDT MODBUS RTU sensors can be recalibrated with the handheld communicator (see
below) or Windows software. Please refer back to the separate manuals for use of the HHC and Windows software

for calibration of the sensors. Before reconnecting sensor to controller release all outputs from hold by pressing F2.

The handheld communicator (HHC) can both search for the node
of the connected sensor as well as to modify the node if desired.
Using this battery powered handheld communicator (HHC) to
control the node assignments of the MODBUS RTU sensors
allows for a very convenient field installation and maintenance
scheme especially for snooper type configurations.

For ongoing maintenance the HHC can modify the sensor node
to the desired value for the channel to which it is to be hot-swap
exchanged in a plug and play manner for ease of field workflow.
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MASTER CONFIGURATION & INSTALLATION GUIDE

The configurations in the HIQDT-EX-LEDTX controllers is specifically designed to be used with IOTRON™ & ZEUS™
series smart digital RS-485 MODBUS RTU HiQDT pH, ORP & dissolved oxygen (D.O.) sensors. The ASTI supplied
HiQDT-EX-LEDTX controller package in the master configuration re turn-key systems available for purchase ready for

plug and play commissioning right out of the box. Alternatively when the HiQDT-EX-LEDTX controllers are used in the

snooper configuration then any suitable PLC, DCS, SCADA or datalogger of your choice can be used to directly interface
the smart digital RS-485 MODBUS RTU HiQDT pH, ORP & dissolved oxygen (D.O.) sensors. The snooper configuration
can display any values that are continuous polled by the device acting as the MODUS RTU master as well as providing
power to energize the sensors as well as an isolated RS-485 serial port in the field. Please see the separate installation

guide and modbus implementation guide for the HiQDT pH, ORP & D.O. sensors for use with customer supplied PLC if

you plan to use the snooper configuration where you will program the software on the PLC to used. Contact factory for
assistance with all snooper configurations as well as customer supplied MODBUS RTU masters.

Advanced Sensor Technologies, Inc. U.S.A. Website: www.astisensor.com IOTRON™ Trademark of ASTI

PROCESS PARAMETERS Page(s) | ANALYTIC & CALIBRATION PARAMETERS | Page(s)
(Function Code 04 Read Input Registers): (Function Code 03 Read Holding Registers):
General Controller Setup CalibrationValues for pH Sensors
e Baudrate, Parity, Delay & Timeout 6 e Offset Cal & Time Since Cal -PV 6 & 7 20-21
e Configure and Monitor Menus 6 e Acid Slope Cal & Time Since Cal - PV 8 & 9 21-22
Sensor Baudrate, Node & Calibration e Base Slope Cal & Time Since Cal- PV 10 & 11 22-23
e Default baudrate and Node Addresses 7 Analytic+Calibration Values for ORP Sensors
* How to change Baudrate & Node 7 e Offset Cal & Time Since Cal -PV 6 & 7 24-25
e How to perform sensor calibrations 7
Analytic+Calibration Values for Wide ORP
Process Values for pH Sensors e Offset Cal & Time Since Cal - PV 6 & 7 26-27
e pH-PV1 8
e Temperature - PV2 8.9 Analytic+Calibration Values for D.O. Sensors
e Raw Absolute mV - PV3 9 e Slope Cal & Time Since Cal - PV 10 & 11 28-29
Process Values for Standard ORP Sensors Analytic Info Shared for ALL Sensor Types
e ORP-PV1 10 e Total Days in Use - PV4 30
e Temperature - PV2 10-11 | ® Sensor Item Number - PV5 30-31
e Raw Absolute mV - PV3 11 e Year & Month of Manufacture - PV 12 & 13 31-32
. e Software Revision - PV14 32-33
Proces.s Values for Wide Style ORP Sensors e Min & Max Temp in Use - PV 15 & 16 3334
¢ Wide ORP - PV1 12
e Temperature - PV2 12-13 SNOOPER Configurations
e Raw Absolute mV - PV3 13 e Summary of EX Rated Snooper Config 35
Process Values for D.O. Sensors *  Monitoring Screenshots & Notes 36
e Dissolved Oxygen ppm - PV1 14 Appendix
e Temperature - PV2 14-15 | o “A & B” - Temperature & pH Buffers 37-38
¢ Dissolved Oxygen Percent (%) Saturation 15 e “C” - pH Bulffer choice for Windows Autocal 39
WITH Salinity Correction - PV3 e “D” - Best practice pH Calibration Tips 40
e Raw Absolute mV - PV6 16 e “E” - DO Autocalibration background info 41
¢ Dissolved Oxygen Cal Percent Saturation e “F” - DO Salinity correction summary 42
WITHOUT Salinity Correction - PV7 16-17° | o “G” - Handheld Communicator Functions 43
e Salinity & Air Pressure - PV8 & PV9 17-18
Analog 4-20mA Output & 4 each Relays Miscellaneous & Datalogging
e 4-20mA Analog Output Configuration 19 e Core LED Display Configuration Setup 44
e Configuration of Relays for Alarm, Control 19 e Datalogging with ScanView Software 44
& Predictive Maintenance Notification e Sample of logged data with ScanView 45-50
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“General Controller Setup”

When the USB cable from the HIQDT-EX-LEDTX
controller is connected to your PC it will automatically
install the ScanView software if it is not detected.
Thereafter it will auto-detect the type of controller which
is connected. The main default screen after the
ScanView software is loaded is shown to the right.

Clicking on the “USB” connection will load the screen
shown to the right. The baudrate, parity, transmit delay
and char timeout must be as shown to ensure proper
communications between the smart digital HiQDT
MODBUS RTU sensors and your HiQDT-EX-LEDTX
controller. The meter address is of no consequence but
should generally be set to 246 to 247 for best practice.
Once your “USB Connection” screen is identical to what
is shown to the right you can proceed further.

Clicking on the “Configure” button from the main
default screen will load the screen shown to the right.
The remainder of this guide will walk through proper
configuration for each tab for the various sensor types.

It is VERY strongly recommended to first click on the
“Get Meter Data” and then to save the downloaded
configuration of the HIQDT-EX-LEDTX controller
BEFORE commissioning in order to have a backup of
the factory default settings for future use and reference
purposes. If any changes are made to the default
configuration it is strongly recommended to save those
modified settings with a unique descriptive filename
including the installation location and date.

Clicking on the “Monitor” button from the main default
screen will load all programmed registers. The
screenshot shown to the right has been slightly
optimized to omit any unused settings. This type of
customization is possible for each controller type. In the
case to the right the custom configuration monitor
display file used is “HiQDT-pH-Master.svc”. The
custom configuration monitor display file for your
measurement type will be emailed at time of dispatch.
In addition to showing the 16 programmed registers
from the connected sensor the monitor screen also
displays the status for the 4 contact relays based upon
the current configuration that is loaded. For other types
of sensors the monitoring different types of registers will
be displayed as appropriate. See monitoring section for
details and appropriate page for each particular PV.

il ScanView — X
Exit  USB Connection  About
-
ST Scanviow
Meter Type HQDT-PANEL-L
Configure Monitor
Status ||
ScanView Serial Setup
Connection
Meter Address Meter Settings
Meter Address Baud Rat: 19200
Note: Meter Address s uaneE X
not written to the meter. Parity / Stop Even v

Transmit Delay

Meter USB
is connected

Char Timeout

Write to Meter

300

10

Connection Status [l Connected

Cancel

i ScanView - ] X
File  Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Modbus Setup
PV9 PVI0 PV11 PVI12 PV13 PV14 PVI5 PV16
Modbus Scan PV1 Pv2 PV3 PV4 PV5 PVE PV7 PV8
Meter Mode ~[Master Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [20 Seconds Eooly [ ~
Function Code 04
Slave Regster 30001 6Digt []
Display S Modbus Data Settings
Auto Scan @®  ManualScan O Scan Data Type |Short v
Scan Time 30 Second: Bnay @  BCD (o)
GoonAam @  Stopon Alam O Signed O  Unsigned @
Scan Byte Order (1234 v
ASTE = ‘
u status || | | GetMeterData Send Meter Data Ext
i ScanView - =] X
File Monitor Configure USB Connection Customize About Datalog
HIQDT-pH Master Configuration
—pPH — Sensor ltem Number — Time since Acid Slope Cal - —Month of Manufacture
p pe
4 71 PH 1439 Em 39 0 dAYS 1 1 month
— Temperature Celsius — Asymmetric Potential (A.P.) | — Slope for Alkaline Range — — Software Revision
24 9 dEgC _49 3 mv 56 3 mV/PH 8 SoFtw
—Raw mV Input — Time since Offset Cal — Time since Base Slope Cal 1 —Min Temp in Use (Celsius) -
93 AbSmV/ 39 O dAYS 39 0 dAYS 0 O min-C
Total Days in Use Slope for Acid Range Year of Manufacture Max Temp in Use (Celsius)
199 0 dAYS 61 7 mV/PH 2018 YEAr 27 3 mAX-C

Data Logging

ASTi | =

Scan Status

—

Alarm/Relay Status

EERREEERE
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“Sensor Baudrate, Node Address & Calibration”

IMPORTANT NOTE ABOUT BAUDRATE:

The default baudrate for all HIQDT sensors to be used with the six channel controller is 19,200 kbps. Default baudrate for
the HiQDT sensors is 19,200 unless otherwise requested at time of purchase. If the baudrate is changed to 9,600 kbps on
your HiQDT sensor it must then also be changed accordingly on your HiQDT-EX-LEDTX controller as well. ONLY the
ASTI HiQDT Windows software can change the baudrate of the HIQDT smart digital RS-485 MODBUS RTU sensors
(see manual for details).

IMPORTANT NOTE ABOUT NODE ADDRESS:

The default node address for HIQDT-EX-LEDTX controller in the master configuration assumes that all connected sensors
are using the default node address. The default node address will be exactly the same as the sensor type. So for pH the
sensor type is 1 and the default node address is 1. Likewise for the standard range ORP the sensor type is 2 and so the
default node address is 2. Similarly for the wide range ORP the sensor type is 3 and the default node address is 3. Lastly
for dissolved oxygen (D.O.) the sensor type is 4 and so the default node address is then also 4. IMPORTANT NOTE:
ONLY the ASTI HiQDT Windows software or the ASTI handheld communicator (HHC) can change the node address
of HiQDT smart digital RS-485 MODBUS RTU sensors (see respective manuals for details).

ORDERING NOTES:

HiQDT sensors can be ordered with node addresses pre-assigned other than the default values shown above. This is
done by adding “-NX” to the end of the part number where X is the node address to be factory assigned. If not special
indication is made then the sensor will come with the standard default node address scheme as detailed above. For cases
where the sensors are purchased together with the controller a logical preset node scheme will be provided so that all
sensors will automatically show up in the home display screen allowing for plug and play operation right out of the box.

COMMISSIONING AND SETUP:

ONLY the ASTI HiQDT Windows software or ASTI Handheld Communicator (HHC) can change the node address of
the HiQDT smart digital RS-485 MODBUS RTU sensors (see respective manuals for details).

CALIBRATION NOTES:

HiQDT sensors can be calibrated with either the free of charge Windows software (separate from the ScanView software

used to configure the controller) or the battery powered handheld communicator (HHC). Please refer to the separate
manuals for the Windows software and HHC when calibration needs to be performed. The Appendix A, B, C,D,E, F &G
located at the end of this document provide useful information when calibrating your smart digital HIQDT MODBUS
RTU sensors. Inquire to factroy if additional assistance should be required.

L. |
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“Process Values for pH Sensors” - Page 1 of 2

PV1 is configured to display the temperature
compensated and calibrated pH value from the
connected HiQDT pH sensor. This is read as
register 30001 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV1 is performed under the Setup 1
tab. The calibrated and temperature compensated
pH value is sent as 0 to 16,000 corresponding to
engineered values of -2.000 to +16.000 pH. In
reality the third position of the pH value sent is
quite uncertain and so the display should be set to
show only the two significant figures past the
decimal of the pH value which how the
configuration is set from the factory and as can be
visualized in the screenshot to the right.

PV2 is configured to display calibrated temperature
from the connected HiQDT pH sensor. This is read
as register 30002 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1
__ HIQDT-PANEL-LEDTX Modb

Advanced Features 2

il ScanView — [m] X ‘
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Modbus Setup
PV9 PV10 PVI1 PVI2 PV13 PV14 PV15S PV16
Modbus Scan PV1 PV2 PV3 PV4 PV5S PV6 PV7 PV8
MeterMode  [Master Modbus Scan Settings
Pol Time 10 Seconds Enable PV
Response Time [2.0 Seconds Slave 1D [ v]
Function Code  [04 v
Slave Register [30001 6Digt []
Display S Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type [Shot v
Scan Time [30 | seconds Bray ©® BCD O
GoonAam (@  Stopon Alam O Signed O Unsigned @
Scan By Order [1234 -
ASTE =" |
n staus || Get Meter Data Send Meter Data
il ScanView - [m] X
File Monitor USB Connection  About
Modbus Scan {Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1
PVI1  PVI2 PVI3 PVI4 PVIS PVI6E Mahl Math2 Math3  Math4
PVl Pv2 PV3 PV4 PV5  PVE PV7  PVE  PVS  PV10
Modbus Scan Settings Modbus Scan Settings
Tag PH Scale Points |2 v
Unit PH Input Display
Display Format Decmal RN EO
2 (18000 [16.00
Display Decimal Point ~ [dddd.dd
Float Decimal Point ~ ddd ddd
Excel Import Excel Export
ASTi =" |
n Satus | | GetMeterData Send Meter Data
il ScanView - [m] X

Setup

PV9 PV10 PVI1 PVI2 PV13 PV14 PVI5S PV16
Pvi [PV271pv3 Pv4 PVS PV PV7 PV8

Status

Modbus Scan
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Tme [20 Seconds Siave ID [ v]
Function Code (04 v
Slave Register 30002 6Digt []
Display S Modbus Data Settings
AtoScan @  Manual Scan O Scan Data Type |Short v
Scan Time 30 Seconds Bnay @  BCD (@]
GoonAlam @  Stopon Alam O Signed O  Unsigned @
Scan Byte Order [1234 v
ASTE =" |
u Get Meter Data | | Send Meter Data
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“Process Values for pH Sensors”
Page 2 of 2

The scaling for PV2 is performed under the Setup 1
tab. The temperature value is sent as 0 to 2,500
corresponding to engineered values of -40.0 to
+210.0 degrees Celsius (°C) with one decimal place.

PV3 is configured to display the raw absolute mV
input from connected HiQDT pH sensor. This is
read as register 30003 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV3 is performed under the Setup 1
tab again. The raw absolute mV input value is sent
as 5,000 to 45,000 corresponding to engineered
values of -1,000 to +1,000 mV. Although this raw
mV input is sent in a very high resolution format
(0.05mV) for the diagnostic purposes that this
information is used showing just the signed whole
number is quite sufficient, which is how the display
of this register is configured from the factory and as
can be visualized in the screenshot to the right.

MSTE

il ScanView

File Monitor USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

__HIQDT-PANEL-LEDTX Setup 1

PVl PVI2 PVI3 PV14 PVI5
pv1 [PVZTT py3 PV4 PV5

Modbus Scan Settings

PV16 Math 1 Math 2 Math 3 Math 4
PVE PV7 PV8 PVS PV10

Modbus Scan Settings

Tag tEmPC
Unit dEgC

Display Format Wl
Display Decimal Point ~ [dddddd v
Float Decimal Point ~ ddd ddd

Scale Points |2 v
Input Display

2 2500 2100

Excel Import Excel Export

Data File
Status

|

| Get Meter Data Send Meter Data

il ScanView

File  Monitor USB Connection ~ About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

HIQDT-PANEL-LEDTX Modbus Setup

PV9 PV10 PVI1 PVI2 PV13 PV14 PV15S PV16
Pv1 Pv2 [FV37Ipva PVs PV PV7 PV8

Modbus Scan
Meter Mode | Master Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [20 Seconds Slave 1D [ v]
Function Code (04 v
Slave Register 30003 6Digt [J
Display S Modbus Data Settings
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PV1 is configured to display the calibrated ORP
value from connected HiQDT ORP sensor. This is
read as register 30001 as an unsigned 16 bit integer.

The default node address for the Standard ORP
sensor is 2 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HIQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

Scaling for PV1 is performed under the Setup 1 tab.
Calibrated ORP sent as 0 to 20,000 corresponding to
engineered values of -1,000 to +1,000 mV.

PV2 is configured to display calibrated temperature
value from connected HiQDT ORP sensor. This is
read as register 30002 as an unsigned 16 bit integer.

The default node address for the Standard ORP
sensor is 2 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.
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PV1 is configured to display the calibrated ORP
value from connected HiQDT ORP sensor. This is
read as register 30001 as an unsigned 16 bit integer.

The default node address for the Wide Range ORP
sensor is 3 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

Scaling for PV1 is performed under the Setup 1 tab.
Calibrated ORP sent as 0 to 20,000 corresponding to
engineered values of -2,000 to +2,000 mV.

PV2 is configured to display calibrated temperature
value from connected HiQDT ORP sensor. This is
read as register 30002 as an unsigned 16 bit integer.

The default node address for the Wide Range ORP
sensor is 3 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.
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Sensors” - Page 2 of 2
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PV3 is configured to display the raw absolute mV
input from connected HiQDT ORP sensor. This is
read as register 30003 as an unsigned 16 bit integer.

The default node address for the Wide Range ORP
sensor is 3 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HIQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

The scaling for PV3 is performed under the Setup 1
tab again. The raw absolute mV input value is sent
as 5,000 to 45,000 corresponding to engineered
values of -2,000 to +2,000 mV. Although this raw
mV input is sent in a very high resolution format
(0.1mV) for the diagnostic purposes that this
information is used showing just the signed whole
number is quite sufficient, which is how the display
of this register is configured from the factory and as
can be visualized in the screenshot to the right.
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PV1 is configured to display the temperature
compensated and calibrated dissolved oxygen ppm
from the connected HiQDT DO sensor. This is read
as register 30001 as an unsigned 16 bit integer.

The default node address for the DO sensor is 4
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV1 is performed under the Setup 1
tab. The calibrated and temperature compensated
DO ppm value is sent as 0 to 15,000 corresponding
to engineered values of 0.00 to 150.00 dissolved
oxygen ppm units.

PV2 is configured to display calibrated temperature
from the connected HiQDT DO sensor. This is read
as register 30002 as an unsigned 16 bit integer.

The default node address for the DO sensor is 4
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.
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The scaling for PV2 is performed under the Setup 1
tab. The temperature value is sent as 0 to 2,500
corresponding to engineered values of -40.0 to
+210.0 degrees Celsius (°C) with one decimal place.

PV3 is configured to display the computed percent
(%) saturation value including salinity correction
from the connected HiQDT DO sensor. This is read
as register 30005 as an unsigned 16 bit integer.

The default node address for the DO sensor is 4
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

Scaling for PV3 is performed under the Setup 1 tab.
The computed percent (%) saturation including
salinity correction value is sent as 0 to 15,000
corresponding to engineered values of 0.0 to 1,500.0
% saturation.
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handheld communicator (HHC), you will need to GoonAem  ©  Sopon Ham O o @ G e
Yy
. . . . Scan By Order (1234 o
modify the slave ID as appropriate in this screen.
m=  DataFle |Datafrom Meter ]
AMSTE Status | | GetMeterData | | Send Meter Data Ext
il ScanView - O
File Monitor USB Connection  About
The Scaling for PV8is performed under the Setup 1 Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
tab again. The user defined salinity value T PANELAED X Senp T
programmed into the HiQDT DO Sensor input T s [Pl T Pve J'Fs T riw |
value is sent 0 to 500 corresponding to engineered
values of 0.0 to 50.0 PSU. The salinity can be e T
obtained with any suitable conductivity i Seale Forts
measurement equipment that can display PSU it Pou___ Desly
. . . I:- 0.0
sahmty units. 2T ’ ; 500 500
Display Decimal Point
Float Decimal Point
Excel Import Excel Export
m  DataFle |Datafrom Meter |
ANSTi Status | | GetMeterData | Send Meter Data Ext
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“Process Values for Dissolved Oxygen
(D.O.) Sensors” - Page 5 of 5

PV9 is configured to display the programmed air
pressure at the measurement location. This value is
used to in the autocalibration routine as well as for
all precent saturation value (PV3 & PV7). This is
read as register 40006 as an unsigned 16 bit integer.

The default node address for the DO sensor is 4
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV9 is performed under the Setup 1
tab again. The user defined ambient air pressure
programmed into the HIQDT DO Sensor input
value is sent 0 to 760 corresponding to engineered
values of 0 to 760 mmHg. The air pressure can be
obtained with any suitable commn instrument.

The ScanView Windows software can be used to
simultaneously display all 16 PV registers from the
connected HiQDT DO sensor in the master
configuration. In addition to the process values
detailed in this section of the manual the PV10 and
PV11 calibration values are also displayed. Please
see the calibration section for further details on
these two parameters.

pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

il ScanView - [m] X
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__ HIQDT-PANEL-LEDTX Modbus Setup
PV1 PV2 PV3 PV4 PV5 PV6 PV7 PV8
Modbus Scan {PVSIPV10 PV11 PV12 PVI3 PV14 PVI5 PV16
Meter Mode | Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [1.0 Seconds Sove D . v
Function Code |03 v
Save Register 40006 |  6Digt (]
Display Scan Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type |Short v
Scan Time 30 Seconds Bnay (@  BCD O
GoonAlam @  Stopon Alam O Siged O  Unsigned @
Scan Byte Order [1234 o
ASTi =~ = ‘
n Setus | | Get Meter Data Send Meter Data Exit
il ScanView - [m] X
File  Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1
PV PV12 PV13 PV14 PV15 PV16 Math 1 Math 2 Math 3 Math 4
PV1 PV2 PV3 PV4 PV5 PVE PV7 pvg [ PV§ i PV10
Modbus Scan Settings Modbus Scan Settings
Tag mmHg Scale Points
Unit mmHg Input Display
Display Format Decmal v [ 0
2 |760 760
Display Decimal Point  |dddddd v
Float Decimal Point ddd.ddd
Excel Import Excel Export
Ilsl" Data Fie |Data from Meter ]
n S | | GetMeterData | | Send Meter Data Ext
il ScanView - [m] X
File  Monitor Configure USB Connection Customize About Datalog
HIQDT-DO Master Configuration
— Dissolved Oxygen PPM —— — Sensor ltem Number — Air Pressure — Month of Manufacture
8 39 dOPPm 1 80 ‘I 7 tEm 760 mmHg 6 month
— Temperature Celsius — Raw mV Input — Slope in mV per DO PPM — — Software Revision
25 6 dEgC "l 5 1 O AbSmV 1 80 mV/PP 5 SoFtw
— Percent Saturation — % Saturation w/o Salinity — — Time since Slope Calibration —Min Temp in Use (Celsius)
‘] 09 1 PErCnt 1 01 9 CALPct 26 0 dAYS ‘] 8 5 min-C
— Total Days in Use — Salinity — Year of Manufacture —Max Temp in Use (Celsius)
65 5 timE 12 2 PSu 2019 YEAr 54 0 mAX-C
Data Logging — Scan Status Alarm/Relay Status
-
AsTi |~ || | ANENEEEE
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pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

“4-20mA Analog Output Configuration & 4 each Programmable Contact Relays”

4-20mA analog output is configured from process
value provided by the connected sensor. For pH,
Standard & Wide Range ORP sensors this is always
PV1. For dissolved oxygen (D.O.) sensors this is
either PV1 for DO ppm or PV3 for DO percent (%)
saturation with salinity correction. The scaling
limits provided for the 4-20mA analog output
should always lie within the permissible limits for
each measurement type. These are as follows:

pH. -2.00 to +16.00 (Default 0.00 to 14.00)
ORP. -1,000 to +1,000

Wide ORP. -2,000 to +2,000

DO ppm. 0.00 to 150.00

DO % Sat. 0.0 to 1,500.0

When break box is unchecked the analog output
will hold last value before break occurs effectively
acting as a retentive register if sensor is accidentally
disconnected or loses communications.

When disconnecting sensor always first press F1
key to hold all ouputs. Before reconnecting sensor
always press F2 to release all outputs from hold.

Relays can be programmed in any configuration as
desired. Typical configuration shown to the right:

Relay 1 is setup as a high setpoint at pH14 and
Relay 2 is setup as a low setpoint at pHO.

Alternate setpoints can be used. Reset value defines the
deadband; On & Off delay can be adjusted as desired.

Relay 3 is setup for predictive maintenance for
when it is time to perform a new calibration. In the
example to the right this value is set to 30 days. In
this case PV7 is used which is the days since offset
calibration was last performed. This is suitable if
the sensor type is pH, ORP or Wide ORP. If the
sensor type was the dissolved oxygen then PV11
should be used (days since slope calibration).

Relay 4 is setup as predictive maintenance for when
a spare sensor should be ordered. For all sensor
types this would be PV4 which is the total days in
field use. In the example to the right 365 days is set
as the threshold value for when a spare sensor is to
be ordered. Obviously this is just an example for
illustration purposes and other values can be set.

Refer to main HiQDT-EX-LEDTX controller manual
for detailed instructions of the relay wiring and
relay action modes and options.

In screenshot to right relays # 2, 3 & 4 are active (in
this example the total time in use setting is lower).

il ScanView
File Monitor USB Connection

About

Modbus Scan Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

— HIQDT-PANEL-LEDTX User Input
Analog Out Control
Ch1 Ch2 Ch3 Digital Inputs Digital Outputs
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0.00 4000 =0\ P
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mA Function Key 3
,
Source  [PV1 v
Function Key 4
Break O [Acknowiedge /|
O-Range  [21.000 Max Output [23.000
URange  [3.000 Min Output [1.000
Reset Meter
Factory Defaults
ASTi - o |
n Status | Index Emor | | GetMeterData = | Send Meter Data Ext
il ScanView - O X
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
Relay 1-4 Setup
Relay 1 Relay 2 Relay 3 Relay 4
Assign Assign Assign Assign
PV1 v] [Pv1 v V7 v PV4 v
Action Action Action Action
Auto v [Auto v [Auto v Ao
Set Point Reset Set Point Reset Set Point Reset Set Point Reset
14.00 1395 | [000 [0 [300 [300 365.0 [3650
Sample Sample Sample Sample
02 Sec [2 | Sec [o2 | Sec 02 | sec
OnDelay  Off Delay OnDelay  Off Delay OnDelay  Off Delay OnDelay  Off Delay
00 0.0 ] [0 [0 [0 [0 0.0 [0
Fail Safe Fail Safe Fail Safe Fail Safe
Om @or || [[O;m @0 || |[On @or || |[ 00 @ |
Input Break Input Break Input Break Input Break
Ignore v \ \ lgnore v ‘Ignore v [ignore v|
ASTi >~ e ‘
n Status |Send Complete | | GetMeterData | [ScndMeterData] | Ext
il ScanView - [m] X
File Monitor Configure USB Connection ~Customize About Datalog
HIQDT-pH Master Configuration
—pH — Sensor ltem Number — Time since Acid Slope Cal - —Month of Manufacture
4 30 PH 141 8 Em 49 0 dAYS 1 1 month
Temperature Celsius Asymmetric Potential (A.P.) Slope for Alkaline Range Software Revision
25 5 dEgC _54 6 mV 56 6 mV/PH 8 SoFtw
—Raw mV Input — Time since Offset Cal — Time since Base Slope Cal 1 —Min Temp in Use (Celsius) -
99 AbSmV 49 O dAYS 49 0 dAYS 18 1 minC
— Total Days in Use — Slope for Acid Range — Year of Manufacture —Max Temp in Use (Celsius)
209 4 dAYS 56 1 mV/PH 201 8 YEAr 33 0 mAX-C
Data Logging — Scan Status Alarm/Relay Status
ASTE | - wao | | AEANEEEE

Advanced Sensor Technologies, Inc. U.S.A. Website: www.astisensor.com IOTRON™ Trademark of ASTI

19



S=Tr

IOTRON™

pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

“Calibration Values for pH Sensors”- Page 1 of 4

PV6 is configured to display the asymmetric
potential from an offset calibration performed on
the connected HiQDT pH sensor. This is read as
register 40001 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV6 is performed under the Setup 1
tab. The offset calibration value is sent as 0 to 5000
corresponding to engineered values of -250.0 to
+250.0 mV. The asymmetric potential is the mV
value at pH7 isopotential point. The pH sensor is
expected to have this offset value when it is at pH7
at any temperature.

PV7 is configured to display the total days in use
since the offset calibration was performed. This is

read as register 40014 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of
your sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

il ScanView

File Monitor USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

_ HIQDT-PANEL-LEDTX Modb

Setup

File  Monitor  USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

PV9 PV10 PVI1 PVI2 PV13 PV14 PV15S PV16
Modbus Scan PV1 PV2 PV3 Pv4 Pvs [PVEpv7 Pvs
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [2.0 Seconds Saleh) [ v]
Function Code  [03 v
Slave Register  [40001 6Digt []
Display S Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type [Shot v
Scan Time [30 | seconds Bray ©® BCD O
GoonAlam @  Stopon Alam O Siged O  Unsigned @
Scan By Order [1234 -
ASTE - |
n Status | | GetMeterData Send Meter Data
il ScanView -
File Monitor USBConnection About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1
PVI1  PVI2 PVI3 PVI4 PVIS PVI6E  Mahl Math2 Math3  Math4
PVl PV2  PV3  Pv4  PV5 [ PVE ] pv7  PVE PV  PVI0
Modbus Scan Settings Modbus Scan Settings
Tag [oFFse | Scale Points
Unit OFFSEt Input Display
Display Format Decmal RN  EEN
2 (5000 2500
Display Decimal Point ~ [dddddd v
Float Decimal Point ~ ddd ddd
Excel Import Excel Export
ASTi =" |
n Satus | | GetMeterData Send Meter Data
il ScanView -

Status

__HIQDT-PANEL-LEDTX Modbus Setup
PV9 PVI0 PVl PVI2 PVI3 PV14 PVIS PV1E
Modbus Scan PV1 PV2 PV3 PV4 PV5S PVE [PV7 |pvs
MeterMode ~ [Master Modbus Scan Settings
Pol Time 10 Seconds Enable PV
Response Tme [20 Seconds Siave ID [ v]
Function Code (03 v
Slave Register 40014 6Digt []
Dsplay S Modbus Data Settings
AtoScan @  Manual Scan O Scan Data Type |Short v
Scan Time 30 Seconds Bay ® BD O
GoonAam @  StoponAlam O Sgned O Unsigned ©
Scan By Order (1234 v
ASTE =" |
u Get Meter Data | | Send Meter Data
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“Calibration Valies ?or pH Sensors” Lo

il ScanView

Puge 2 Of 4 File Monitor USB Connection About

Modbus Scan Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__ HIQDT-PANEL-LEDTX Setup 1

. . PV PV12 PV13 PV 14 PV 15 PV16 Math 1 Math 2 Math 3 Math 4
The scaling for PV7 is performed under the Setup 1 P P2 W3 Pe s Rve [T ] Re RS RVID
tab. The total hours in use since offset calibration
. Modbus Scan Settings Modbus Scan Settings
was last performed is sent as 0 to 65,535
. . Tag dAYS Scale Points
corresponding to engineered values of 0 hours to
Unit dAYS

Input Display

65,535 hours. The total hours in use is converted O
into total days where 65,535 hours in use Dy fomet - [eomd v 2 lew |zo0s
corresponds to 2,730.6 days in use (equivalent to R

. . . . Float Decimal Point ddd ddd
~7.5 years) and displayed with one decimal point.
Excel Import Excel Export
- Data File ‘
Asr. Status | | Get Meter Data Send Meter Data Ext
il ScanView _ o %

File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
HiQDT-PANEL-LEDTX Modbus Setup

PV8 is configured to display the result of the slope

PV9 PV10 PVI1 PVI2 PV13 PV14 PVI5S PV1E

calibration in mV per pH units performed on the Modbus Scan 1 PV2 PV3 PV4 VS PVE PV7 [PVS]
connected HiQDT pH sensor for measurements that Melcrbode (Mot v Hodbus Sean Seflras
are performed in the acidic region (below pH?). Pl 10 seconds o ‘ ‘

. . . . . \esponse Time econds lave | 1 >
This is read as register 40002 as an unsigned 16 bit s o e ]
integer. Slave Register 40002 6Digt [

. Display Scan Modbus Data Settings

The default node address for the pH sensor is 1 o

i . ) | 0oScan @  Manual Scan O Scan Data Type |Short v
which is what is shown in the screenshot to the cnme [0 - — O @ e
right. If you have changed the node address of GoonMem ©  Sopon Mam O Sed O Unsgned ®
your sensor with the HIQDT Windows software or SeenBeCrer 124
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

= Daarie l
ST S:ms | | GetMeterData | | Send Meter Data Ext
il ScanView - [m] X

File Monitor USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1

PV PV12 PV13 PV 14 PV 15 PV16 Math 1 Math 2 Math 3 Math 4
. . PV1 PV2 PV3 PV4 PV5 PVE pv7 [ PVET pvg PV 10

The scaling for PV8 is performed under the Setup 1
tab. The acid slope calibration value is sent as 600 Modbus Scan Settings Modbus Scan Settings
to 1800 corresponding to engineered values of 30.0 Too [hosst_| Scal Ports
to 60.0 mV per pH unit. Ut mV/PH ot Dl

Display Format [Decimal  ~ N EX

2 1800 90.0

Display Decimal Point ~ [ddddd.d

Float Decimal Point ddd ddd

Excel Import Excel Export
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il ScanView

Puge 3 0f4 File Monitor USB Connection About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__ HIQDT-PANEL-LEDTX Modbus Setup

PV9 is configured to display the total days in use
since the acid slope calibration was performed.

PV1 PV2 PV3 PV4 PV5 PV6 PV7 PV8

Modbus Scan {PVSIPV10 PV11 PVI2 PV13 PVI4 PVI5 PV16
This is read as register 40015 as an unsigned 16 bit et Mode Vot Modbus Scan Settings
integer. Poll Tme 10 Seconds Enable PV
Response Time [2.0 Seconds Siave ID 1 v
Function Code |D3 v

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If you have changed the node address of Deplay Scan

Slave Register {40015 6Digt []

Modbus Data Settings

your sensor with the HIQDT Windows software or fosem @ Mt © SonDaaTe (ot~
. . Scan Time 30 Seconds Binar @ BCD (@]

handheld communicator (HHC), you will need to _ S
. K . . GoonAam @  Stopon Alam O Signed O Unsigned @
modify the slave ID as appropriate in this screen. Sean Byt Ondr [137 <

- Data File ‘
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il ScanView — [m] X

File  Monitor USB Connection ~ About

The scaling for PV9 is performed under the Setup 1

Modbus Scan Setup 1 Setup2 Relays Advanced Features 1 Advanced Features 2

tab. The total hours in use since acid slope HIQDT-PANEL-LEDTX Setup 1
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calibration in mV per pH units performed on the Modbus Scan [Saip 1] Sei 2] s | Advancad Faskres 1] Advanced Fostres
connected HiQDT pH sensor for measurements that TR SRR T T
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This is read as register 40003 as an unsigned 16 bit Modbus Scan e
intecer MeterMode  [Master v Modbus Scan Settings
g ’ Poll Time 10 | Seconds Enable PV
Response Time (2.0 Seconds Sove D 1 ~
The default node address for the pH sensor is 1 FncionCode 03~
which is what is shown in the screenshot to the Save Regter (40003 sDot O
right. If you have changed the node address of F—— Modbus Data Settings
your sensor with the HIQDT Windows software or AtoSom  © M Sen O Sean DataType [t~
handheld communicator (HHC), you will need to Senme  [30 Seconds By © B0 O
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Scan Byte Order W
- Data File ‘
Asr. » | | GetMeterData Send Meter Data Ext

Status

Advanced Sensor Technologies, Inc. U.S.A. Website: www.astisensor.com IOTRON™ Trademark of ASTI



IOTRON™
pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

“Calibration Valies ?or pH Sensors” |
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Page 4 of 4 Lo

File Monitor USB Connection  About

__HIQDT-PANEL-LEDTX Setup 1

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
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The scaling for PV10 is performed under the Setup A1 P2 V3 Pv4 PVS  PVe  PV7 Ve Pvs [PVID]
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30.0 to 60.0 mV per pH unit. e S e Fone
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PV11 is configured to display the total days in use i scnview -
File  Monitor USB Connection ~ About

since the alkaline slope calibration was performed.
This is read as register 40016 as an unsigned 16 bit
integer.
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. lesponse Time >econds lave | 1 >
right. If you have changed the node address of o (20 e o e
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~7.5 years) and displayed with one decimal point. DuoyFomat ool » o
2 65535 27306
Display Decimal Point ~[ddddd.d v
Float Decimal Point ddddd.d
Excel Import Excel Expott
- Data File ‘
Asr. S:lus | | GetMeterData Send Meter Data

Advanced Sensor Technologies, Inc. U.S.A. Website: www.astisensor.com IOTRON™ Trademark of ASTI




S=Tr

IOTRON™

pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

“Calibration Values for Standard Range ORP Sensors”- Page 1 of 2

PV6 is configured to display the results from an
offset calibration performed on the connected
HiQDT ORP sensor. This is read as register 40001
as an unsigned 16 bit integer.

The default node address for the Standard ORP
sensor is 2 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

The scaling for PV6 is performed under the Setup 1
tab. The offset calibration value is sent as 0 to 5000
corresponding to engineered values of -250.0 to
+250.0 mV.

PV7 is configured to display the total days in use
since the offset calibration was performed. This is
read as register 40014 as an unsigned 16 bit integer.

The default node address for the Standard ORP
sensor is 2 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HIQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.
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corresponds to 2,730.6 days in use (equivalent to - —
. . . . Float Decimal Poir ddd.ddd
~7.5 years) and displayed with one decimal point. —
Excel Import Excel Export
=  DataFle |HQDT-PANEL-NEMAAX-LEDTX-MASTER-ORP_STAND]
Asr. Status | Send Complete | | GetMeterData | | Send Meter Data Ext
il ScanView — [m] X
File Monitor Configure USB Connection Customize About Datalog
. . HIQDT-ORP Master Confi ti
The ScanView Windows software can be used to @ aster Fonfiguration
. R . ~ORP ————  Sensor Item Number — Month of Manufacture
simultaneously display all 12 PV registers from the
connected HiQDT ORP sensor in the master -189 mv 1442 1enm 11 montn
configuration. In addition to the process and : : _
. . . — Temperature Celsius — Asymmetric Potential (A.P.) —— — Software Revision
analytic values P6 and P7 calibration type values
are also displayed. Please see the display process 25.6 0.00 orrset 4 sorw
values section for further details on those registers.
— Raw mV Input r— Time since Offset Cal — Min Temp in Use (Celsius)
-188.8 wsnv 183.0 wrs 25.0 mnc
— Total Days in Use r— Year of Manufacture — Max Temp in Use (Celsius)
183.0 wrs 2018 ven 51.4 mxe
Data Logging — Scan Status Alarm/Relay Status
MSTs { Idle 1124507 . . . . . . . .
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PV6 is configured to display the results from an
offset calibration performed on the connected
HiQDT Wide Range ORP sensor. This is read as
register 40001 as an unsigned 16 bit integer.

The default node address for the Wide Range ORP
sensor is 3 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

The scaling for PV6 is performed under the Setup 1
tab. The offset calibration value is sent as 0 to 1,000
corresponding to engineered values of -500.0 to
+500.0 mV. Please inquire to factory in the unlikely
case that a wider calibration offset limit is needed.

PV7 is configured to display the total days in use
since the offset calibration was performed. This is
read as register 40014 as an unsigned 16 bit integer.

The default node address for the Wide Range ORP
sensor is 3 which is what is shown in the screenshot
to the right. If you have changed the node address
of your sensor with the HiQDT Windows software
or handheld communicator (HHC), you will need
to modify the slave ID as appropriate in this screen.

il ScanView — [m] X ‘
File Monitor USB Connection About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HiQDT-PANEL-LEDTX Modbus Setup
PVS PV10 PVl PVI2 PVI3 PV14 PVI5 PV16
Modbus Scan PV1 PV2 PV3 Pv4 PV5 {PVEIpPV7 PVB
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [2.0 Seconds Saleh) [ v]
Function Code (03 v
Slave Register 40001 6Digt []
Display Scan Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type [Shot v
Scan Time [30 | seconds Bray ©® BCD O
GoonAlam @  Stopon Alam O Siged O  Unsigned @
Scan Byte Order (1234 o
IIEI" Data Fle |HQDT-PANEL-NEMAX-LEDTX-MASTER-ORP_STAND)
n Status | | GetMeterData Send Meter Data Ext
il ScanView - [m] X
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HiQDT-PANEL-LEDTX Setup 1
PV11  PVI2 PVI3 PV14 PVI5S PVI6 Mahl Mah2 Math3 Mathd
PV1 PV2  PV3  PV4 pvs [PVETl pv7  pV8 PV9  PV10
Modbus Scan Settings Modbus Scan Settings
Tag [oFFse | Scale Points
Unit OFFSEt Input Display
Display Fommat Decmal 1|0 -500.00
> 2 1o
Display Decimal Point  [dddd.dd v
Float Decimal Point ddd ddd
Excel Import Excel Export
Asr- Data Fle |HQDT-PANELNEMA4X-LEDTX-MASTER-ORP_STAND |
n Satus | | GetMeterData Send Meter Data Exit
il ScanView - [m] X
File Monitor USB Connection About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HiQDT-PANEL-LEDTX Modbus Setup
PVS PV10 PV11 PVI2 PVI3 PV14 PVI5 PV16
Modbus Scan PV1 PV2 PV3 PV4 PV5 PV6 [PV7ipvs
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [2.0 Seconds e E v]
Function Code (03 v
Slave Register 40014 6Digt []
Display S Modbus Data Settings
AtoScan @  Manual Scan O Scan Data Type |Short v
Scan Time 30 Seconds Bray (@  BCD (@]
GoonAam @  StoponAlam O Sgned O Unsigned ©
Scan Byte Order (1234 v
As‘._ Data Fle |HQDT-PANEL-NEMA4X-LEDTX-MASTER-ORP_STAND |
n Status | | Get Meter Data Send Meter Data Ext
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The scaling for PV7 is performed under the Setup 1
tab. The total hours in use since offset calibration
was last performed is sent as 0 to 65,535
corresponding to engineered values of 0 hours to
65,535 hours. The total hours in use is converted
into total days where 65,535 hours in use
corresponds to 2,730.6 days in use (equivalent to
~7.5 years) and displayed with one decimal point.

The ScanView Windows software can be used to
simultaneously display all 12 PV registers from the
connected HiIQDT Wide Range ORP sensor in the
master configuration. In addition, the process and
analytic values P6 and P7 calibration type values
are also displayed. Please see the display process
values section for further details on those registers.

The analog output is by default always scaled for
the full range for the standard and wide range ORP
sensors. In the case the scaling for the wide range
ORP is shown as -2,000mV at 4mA and +2,000mV
at 20mA with the source being PV1.

When break box is unchecked the analog output
will hold last value before break occurs effectively
acting as a retentive register if sensor is accidentally
disconnected or loses communications.

File Monitor USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

__HIQDT-PANEL-LEDTX Setup 1

PVI1  PVI2 PVI3  PV14 PVI5 PV Mahl Mah2 Math3  Math4
PV1 PV2 PV3  Pv4 PVs5  Pve [ PV7Tl pyg PV PVI0
Modbus Scan Settings Modbus Scan Settings
Tag dAYS Scale Points
Unit dAYS Input Display
Display Fommat Decmal RN @
) 2 (65535  |27306
Display Decimal Point ~ [dddddd v
Float Decimal Point ddd.ddd
Excel Import Excel Export
Asr- Data Fle |HQDT-PANEL-NEMA4X-LEDTX-MASTER-ORP_STAND |
n Get Meter Data | Send Meter Data Ext
Status
il ScanView — [m] X
File Monitor Configure USB Connection Customize About DataLog
HIQDT-ORP WIDE Master Configuration
~ORP ————  Sensor Item Number — Month of Manufacture
40 mV 1 443 ItEm 1 1 month
— Temperature Celsius — Asymmetric Potential (A.P.) —— — Software Revision
24 8 degc 0.00 orrset 4 soFw
— Raw mV Input r— Time since Offset Cal — Min Temp in Use (Celsius)
41.0 Avsmv 173.5 «ars 24 .8 minc
— Total Days in Use r— Year of Manufacture — Max Temp in Use (Celsius)
173.5 aars 2018 vear 24 .8 maxc
Data Logging — Scan Status Alarm/Relay Status
Asri{ idle —T HEEREEEE
il ScanView - O X ‘
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 | Advanced Features 7'
— HIQDT-PANEL-LEDTX User Input
Analog Out Control
Ch1 th2 Ch3 Digital Inputs Digital Outputs
Display 1Valie  Output 1Value l g;"j":::y 1 ]
2000 4000 mA P
Function Key 2
Display 2Value ~ Output 2 Value
2000 20.000
mA Function Key 3
:
Souce  [PV1 v
Function Key 4
Break O [ignore | [Acknowledge —+ ]
O-Range  [21.000 Max Output [23.000
URange  [3.000 Min Output [1.000
Reset Meter
Factory Defaults
Asr- Data Fle |HQDT-PANEL-NEMA4X-LEDTX-MASTER-ORP_STAND|
n | | Get Meter Data Send Meter Data Ext

Status
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il ScanView —
. . . File Monitor USB Connection  About
PV10 is configured to display the results from an B
. ; . i lodbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
autocalibration that yields the sensor slope in mV _ HIQDT-PANEL-LEDTX Modbus Setup
per DO ppm performed dry in air on the connected
. . L PV1 PV2 PV3 PV4 PV5 PVE PV7 PV8
HiQDT Wide Range DO sensor. This is read as Modbus Scan PUS [PVI0] Vit PVI2 PVI3 PVI4 PVI5 PVIE
register 40002 as an unsigned 16 bit integer. D [ ot o
Pol Time 10 Seconds Enable PV
. Response Time [1.0 Seconds Slave 1D [+ v]
The default node address for the Dissolved Oxygen I
sensor is 4 which is what is shown in the screenshot Sive Rogser 10002 s0st O
to the right. If you have changed the node address e St
. . . Display Scan = L
of your sensor with the HIQDT Windows software e R — Scan Data Type [Soot
or handheld communicator (HHC), you will need Somtme  [10 ] Seconds  © @
to modify the slave ID as appropriate in this screen. Goonfam ©  Soponlam O Soed O Unsgned @
Scan Byte Order (1234 o
- Data File |Data from Meter
MSTE - | | GetMeterData | | SendMeterData | | Ext
il ScanView _ O x
File Monitor USB Connection  About
The scaling for PV10 is performed under the Setup ot e e X 1 foreen
1 tab. The slope calibration value is sent as 70 to
. . PV PV12 PV13 PV 14 PV15 PV16 Math 1 Math 2 Math 3 i Math 4
600 corresponding to engineered values of 0.70 to i [z [Pvs [wva [evs [eve [Pv7 [Pve [ pvs [[FVID]
6.00 mV per DO ppm. S S
Tag [stoPE ] Scale Points
Unit mV/PP oot Display
Display Format [Decimal RN~ [0
2 600 6.00
Display Decimal Point  [dddd dd v
Float Decimal Point ddd ddd
Excel Import Excel Export
m=  DataFie |Datafrom Meter ]
AMSTE S:lus | | GetMeterData | | Send Meter Data Ext
il ScanView - [m] X
File  Monitor USB Connection  About
PV11lis Conﬁgured to dlsplay the total days in use Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
since the offset calibration was performed. This is rHHAPTPANELLEDTX Modbus Setp
read as register 40015 as an unsigned 16 bit integer. PV1 P2 V3 PVA PYS PVG VT PVS
Modbus Scan PV  PV10 iPV12 PV13 PVI4 PVI5S PV16
. Meter Mode  [Master Modbus Scan Settings
The default node address for the Dissolved Oxygen tte 3 - —
sensor is 4 which is what is shown in the screenshot Response Te. [10 Seconds Saveld ¢ ~
to the right. If you have changed the node address FionCode [3___~
of your sensor with the HIQDT Windows software e o 1008 s
or handheld communicator (HHC), you will need Display Scan Modbus Data Settings
to modify the slave ID as appropriate in this screen. g © Mmrkm @ SemnDetaTpe [Sot__~
Scan Time [30 | seconds Bnay @  BCD (o)
GoonAlam @  StoponAlam O Siged O  Unsigned @
Scan Byte Order (1234
= DataFle |Datafrom Meter ]
ASTE Get Meter Data | | Send Meter Data | | Ext
Status l
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File Monitor USB Connection  About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1

The scaling for PV11 is performed under the Setup
1 tab. The total hours in use since offset calibration
was last performed is sent as 0 to 65,535
corresponding to engineered values of 0 hours to
65,535 hours. The total hours in use is converted
into total days where 65,535 hours in use
corresponds to 2,730.6 days in use (equivalent to
~7.5 years) and displayed with one decimal point.

PV1
A j

PV2
PV12

PV3
PV13

PV4
PV 14

PV5
PV 15

PVE
PV16

PV7
Math 1

PV8
Math 2

PV9
Math 3

PV10
Math 4

Modbus Scan Settings Modbus Scan Settings

Tag dAYS Scale Points

Unit dAYS

Decimal v

ddddd.d v

Input Display

2 65535 27306

Display Format
Display Decimal Point

Float Decimal Point

Relays can be programmed in any configuration as
desired. Typical configuration shown to the right:

Excel Import Excel Export

Relay 1 is setup as a high setpoint at pH14 and
Relay 2 is setup as a low setpoint at pHO.

Alternate setpoints can be used. Reset value defines the
deadband; On & Off delay can be adjusted as desired.

Data Fie |Data from Meter ]

MSTE

Get Meter Data Send Meter Data Exit

Status ‘

il ScanView - [m] X
File Monitor USB Connection  About

Relay 3 is setup for predictive maintenance for
when it is time to perform a new calibration. In the
example to the right this value is set to 30 days. In
this case PV11 is used as the basis because this the
days since slope autocalibration dry in air was last
performed for the dissolved oxygen type sensors.

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

Relay 1-4 Setup

Relay 1
Assign
PV1 v]

Relay 2
Assign
[Pv1

Relay 3
Assign
PV 11

Relay 4
Assign
PV4 v

Action
[Auto v

Action
[Auto v

Action
Auto

Action
Auto vl
Set Point
[150.00

Reset
[149.99

Set Point
[300

Reset
[208

Set Point
1095.0

Reset
[10945

Relay 4 is setup as predictive maintenance for when
a spare sensor should be ordered. For all sensor -~ -
types this would be PV4 which is the total days in 02 s | |2 s | | 2 ] sec 02
field use. In the example to the I'ight 1,095 days is ;Jr:) Delay | (;f:) Delay | [;)r(\) Delay m Delay & Delay [;)fé Delay ;)r:) Delay
set as the threshold value for when a spare sensor is Fai Sde

to be ordered. Obviously this is just an example for

illustration purposes and other values can be set.

Set Point
0.00 0.01 |

Sample Sample
‘ Sec
~ OffDelay
[0
Fai Safe

‘ Oon

Fail Safe Fail Safe

O on @m‘ ‘Om @m‘ @m‘ ‘Om @m‘

Input Break
Ignore v ‘

Input Break
‘ Ignore v

Input Break
‘ Ignore v

Input Break
lgnore v

Data from Meter ]
Send Complete |

Data File

MSTE

Get Meter Data

Send Meter Data Exit

Status

il ScanView - [m] X
File Monitor USB Connection  About

The analog output is by default always scaled for

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

— HIQDT-PANEL-LEDTX User Input

the full range for the dissolved oxygen (D.O.) type
sensors. In the case the scaling for the DO sensor is
shown as 0.00 ppm at 4mA and 150.00 ppm at
20mA with the source being PV1.

Alternatively the source could also be PV3 which is
the percent (%) saturation including salinity
correction. If the full range was used this would be
0.0% at 4mA and 1,500.0 % at 20mA instead.

When break box is unchecked the analog output
will hold last value before break occurs effectively
acting as a retentive register if sensor is accidentally
disconnected or loses communications.

Analog Out Control
Ch1 ch2 Ch3

Display 1 Value
0.00

Output 1Value

4.000 mA

Display 2 Value

Output 2 Value
150.00

20.000 mA

Souce [PV v]

Break O [ionore ]

ORange  [21.000 Max Output [23.000

URange  [3.000 Min Output [1.000

Reset Meter
Factory Defaults

— User Men

Function Keys

Function Key 1

Output Hold v

Function Key 2

Relay Enable

Function Key 3

Scan Stat/Stop v

Function Key 4
\Ackncwledge v

Digital Inputs

Digital Outputs

AMSTE

Data from Meter
Send Complete

Data File
Status

\

| Get Meter Data

Send Meter Data

Exit
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PV4 is configured to display the total days in use
from the connected HiQDT pH, ORP or DO sensor.
This is read as register 40031 as an unsigned 16 bit
integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range
ORP the default node address is 3 and finally for
dissolved oxygen (D.O.) the default node address is
4. If you have changed the node address of your
sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV4 is performed under the Setup 1
tab. The total hours in use is sent as 0 to 65,535
corresponding to engineered values of 0 hours to
65,535 hours. The total hours in use is converted
into total days where 65,535 hours in use
corresponds to 2,730.6 days in use (equivalent to
~7.5 years) and displayed with one decimal point.

PV5 is configured to display the sensor item
number of the connected HiQDT pH sensor. This is
read as register 40028 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range
ORP the default node address is 3 and finally for
dissolved oxygen (D.O.) the default node address is
4. If you have changed the node address of your
sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

or ALL Sensor Types” - Page 1 of 5

il ScanView — [m] X ‘
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Modbus Setup
PV9 PV10 PVI1 PVI2 PV13 PV14 PVI5S PV16
Modbus Scan Pv1 Pv2 Pv3 [PV47pys pve PV7 PV8
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time [2.0 Seconds Slave 1D [ v]
Function Code  [03 v
Slave Register  [40031 6Digt []
Display S Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type [Shot
Scan Time [30 Seconds Bray ©® BCD O
GoonAlam @  Stopon Alam O Siged O  Unsigned @
Scan Byte Order [1234 -
ASTE =" |
n Sate | | GetMeterData | Send Meter Data Ext
il ScanView - [m] X
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1
PVI1  PVI2 PVI3  PVI4 PVIS PVI6E Mahl Math2 Math3  Math4
PV1 pv2  pv3 [ PV4™ pys  Pv6e  PV7  PVB  PV9  PV1D
Modbus Scan Settings Modbus Scan Settings
Tag imE Scale Points
Unit dAYS Input Display
Display Format Decimal RN [©
2 (65535  |27206
Display Decimal Point ~ [ddddd.d
Float Decimal Poirt ddd ddd
Excel Import Excel Export
ASTi =" |
n Satus | | GetMeterData Send Meter Data Exit
il ScanView - [m] X
File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Modbus Setup
PV9 PV10 PVI1 PVI2 PV13 PV14 PV15S PV16
Modbus Scan PV1 Pv2 PV3 Pv4 [PVSTipvg PV7 PV8
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time 2.0 Seconds Slave ID “ v ‘
Function Code (03 v
Slave Register 40028 6Digt []
Display S Modbus Data Settings
AtoScan @  ManualScan O Scan Data Type |Short
Scan Time 30 Seconds Bnay @  BCD (@]
GoonAlam @  StoponAlam O Signed O  Unsigned @
Scan Byte Order [1234 o
ASTE =" |
n Erom | | GetMeterData | Send Meter Data Ext
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Types - Page 2 0f5 File  Monitor USB Connection  About
Modbus Scan Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__ HIQDT-PANEL-LEDTX Setup 1

. . PV PV12 PV13 PV 14 PV 15 PV16 Math 1 Math 2 Math 3 Math 4
The scaling for PV5 is performed under the Setup 1 P2 w3 rve (ST Rve A7 RS RS RVID
tab again. The scaling for PV5 is very simple. The
. Modbus Scan Settings Modbus Scan Settings

value sent corresponds exactly to the sensor item

Ta *Em cale Points
number of the connected sensor. ? e

Unit [tEm | Input Display

il Fon [eoma <] » o

st Fomst o : 2 65535 65535

Display Decimal Point  |dddddd v

Float Decimal Point ddd ddd

Excel Import Excel Export
- Data File ‘
Asr. Status | | Get Meter Data Send Meter Data Ext
il ScanView _ o %

File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
HiQDT-PANEL-LEDTX Modbus Setup

PV12 is configured to display the year of
manufacture of the connected HiQDT pH sensor.

This is read as register 40024 as an unsigned 16 bit S Vs v 10 Pt P TE v s | v as | g PV 6
integer. MeterMode  [Master v Modius Scan Settings
Poll Time 10 Seconds Enable PV
The default node address for the pH sensor is 1 it [ secnds S —
which is what is shown in the screenshot to the Frameet (B -
Slave Register 40024 6Digt [J

right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range e
ORP the default node address is 3 and finally for posen (Mol O Som e T [t _]

Modbus Data Settings

. . Scan Time 30 Seconds Bay ® BD O
dissolved oxygen (D.O.) the default node address is o ® S O 4 ® OO

4. If you have changed the node address of your Sean Bte Ot [0~
sensor with the HIQDT Windows software or

handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

ASTi >~ ‘
n | Get Meter Data Send Meter Data Bt

Status

il ScanView - [m] X
File Monitor USB Connection  About

The scaling for PV12 is performed under the Setup

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

1 tab again. The scaling is quite simple for this __HIQDT-PANEL-LEDTX Setup 1
& g1sq p

register. The value of 00 corresponds to the year PVi  PV2 PV3 PV4 PVS PV6 PV7  PV8 PV  PV10
2000 and the value of 99 corresponds to the year e —
2099. Modbus Scan Settings Modbus Scan Settings

Tag [rexr ] Scale Poirts

Unit YEA Input Display

Display Fomat [Decmal  ~ RN EX

2 |8 2099
Display Decimal Point ~[dddddd
Float Decimal Point ~ ddd.ddd
Excel Impott Excel Expott
= DataFle |
AMSTi | | GetMeter Data | | Send Meter Data Ext

Status
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PV13 is configured to display the month of
manufacture of the connected HiQDT pH sensor.
This is read as register 40025 as an unsigned 16 bit
integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range
ORP the default node address is 3 and finally for
dissolved oxygen (D.O.) the default node address is
4. If you have changed the node address of your
sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV13 is performed under the Setup
1 tab again. The scaling is quite simple for this
register. The value of 0 corresponds to the January
while a value of 12 corresponds to December.

PV14 is configured to display the software revision
of the connected HiQDT pH sensor. This is read as
register 40037 as an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range
ORP the default node address is 3 and finally for
dissolved oxygen (D.O.) the default node address is
4. If you have changed the node address of your
sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

il ScanView
File Monitor ~USB Connection About

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2

__HiQDT-PANEL-LEDTX Modbus Setup
PV1 PV2 PV3 PV4 PV5 PV6 PV7 PV8
Modbus Scan PVS PV10 PV11 PV12 [PVi37 pvia PVI5S PV16
Meter Mode Master v Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time (2.0 Seconds Save ID L v
Function Code (03 v
Slave Register 40025 6Digt (]
Display Scan Modbus Data Settings
AtoScan @  Manual Scan O Scan Data Type [Short v
Scan Time 30 Seconds Bray (@  BCD (@]
GoonAam @  StoponAlam O Signed O Unsigned @
Scan Byte Order [1234 v
ASTi =" ‘
n Setus | | Get Meter Data Send Meter Data Exit
il ScanView — [m] X
File Monitor USB Connection About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
HIQDT-PANEL-LEDTX Setup 1
PV1 PV2 PV3  PV4 PVS PV6 PV7  PVB PV  PV10
PV11  Pvi2 [ PVi3"} Pvi4  PVIS PVI6  Math1 Math2 Math3  Mathd
Modbus Scan Settings Modbus Scan Settings
Tag [morth Scale Points
Unit month oot Display
Display Format Decimal v [ _D
2 12 12
Display Decimal Point ~ [dddddd v
Float Decimal Point
Excel Import Excel Export
ASTE = |
u Status | | GetMeterData Send Meter Data Ext
il ScanView - [m] X
File  Monitor ~USB Connection About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HiQDT-PANEL-LEDTX Modbus Setup
PV1 PV2 PV3 PV4 PV5 PV6 PV7 PV8
Modbus Scan PV9 PV10 PVI1 Pvi2 PV13 [PVi4}pvis Pvie
Meter Mode  [Master Modbus Scan Settings
Poll Time 10 Seconds Enable PV
Response Time (2.0 Seconds Siave ID L ~
Function Code (03 v
Slave Register (40037 6Digt []
Display S Modbus Data Settings
AtoScan @ ManualScan O Scan Data Type \Shon v
Scan Time 30 Seconds Bray (@  BCD (@]
GoonAlam @  Stopon Alam O Signed O  Unsigned ®
Scan Byte Order [1234 »
ASTi =" |
] | Get Meter Data Send Meter Data Ext

Status
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“Analytic Info Shared for ALL Sensor - o x|

Types” - Page 4 of 5

File Monitor USB Connection  About
Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
__HIQDT-PANEL-LEDTX Setup 1

The scaling for PV14 is performed under the Setup
. . . . PV1 PV2 PV3 PV4 PV5 PVE PV7 PV8 PVS PV10
1 tab again. The scaling for PV14 is very simple. VI pviz pvia [PURT] VIS PVIS  Mahi  Mah2  Mahd | Mahs
The value sent corresponds exactly to the software
.« . Modbus Scan Settings Modbus Scan Settings
revision of the connected sensor. Please contact the
. . Ta SoFtw cale Points
factory to confirm that you are using the most ? e
. Ui SoPtw o —
current version of the sensor board software. ‘ — e P
Display Fommat Decmal v » o+
2 65535 65535
Display Decimal Point  |dddddd v
Float Decimal Point ddd ddd
Excel Import Excel Export
- Data File ‘
Asr. Setus | | Get Meter Data Send Meter Data Exit
il ScanView — [m] X

File  Monitor USB Connection ~ About

PV15 is configured to display the minimum
temperature during field use of the connected
HiQDT pH sensor. This is read as register 40029 as

Modbus Scan  Setup 1 Setup 2 Relays Advanced Features 1 Advanced Features 2
HiQDT-PANEL-LEDTX Modbus Setup
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an unsigned 16 bit integer.

The default node address for the pH sensor is 1
which is what is shown in the screenshot to the
right. If the connected sensor is Standard ORP the
default node address is 2, while for Wide Range
ORP the default node address is 3 and finally for
dissolved oxygen (D.O.) the default node address is
4. If you have changed the node address of your
sensor with the HIQDT Windows software or
handheld communicator (HHC), you will need to
modify the slave ID as appropriate in this screen.

The scaling for PV15 is performed under the Setup
1 tab. The temperature value is sent as 0 to 2,500
corresponding to engineered values of -40.0 to
+210.0 degrees Celsius (°C) with one decimal place.
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EXPLOSION-PROOF LEDTX CONTROLLERS IN SNOOPER CONFIGURATION

Model: HIQDT-EX-PSAC-SNOOPER

or

Model: HIQDT-EX-PSDC-SNOOPER

Short Description:

Explosion-Proof SNOOPER for Smart HIQDT MODBUS RTU Sensors for 85-265 VAC (-PSAC) or 12-24 VDC (-PSDC);
Four SafeTouch® Buttons for operation in hazardous areas through glass without removing cover; 1 each 4-20mA output;
4 each Programmable Contact Relays; Max 1 each Sensor for Hazardous Locations; Max 8 each Sensors for Safe Areas; Up
to 16 modbus registers can be scanned & displayed with configuration done with ScanView Windows Software

Long Description:

EXPLOSION-PROOF MODBUS RTU SNOOPER CONFIGURATION for smart digital HIQDT MODBUS RTU
sensor slaves. Snooper configured by end-users for the sensor type(s) to be interfaced. The MODBUS RTU master
must poll registers to be displayed (16 max). Configuration assistance available upon request. Configuration can be
downloaded and saved as well as modified with free of charge Windows software connected via USB port. Software
is automatically loaded if not already installed on connecting machine.
Contact factory for suitable extension cables and/or bridge box to interface HiQDT sensors
The following registers are polled and displayed for each sensor type in scan mode. A single register can be
displayed continuously instead of scanning all registers, typically the pH, ORP or DO process value.
o pH Sensors
= Process Values: pH, Temperature, Absolute raw mV
e All pH values are always calibrated & temperature compensated
o ORP Sensors
= Process Values: ORP (calibrated), Temperature, Absolute raw mV
o Dissolved Oxygen (D.O.) Sensors
= Process Values: DO ppm, DO Percent (%) Saturation with and without salinity correction
Temperature, Absolute raw mV
e All DO ppm & percent (%) saturation values always calibrated & temp compensated
HOLD: Single push button operation to place analog output and relays on hold as well as to release holds
ANALAG OUTPUT: 1 each isolated, scalable & reversible 4-20mA with trim calibrations, Max 700 Q load
CONTACT RELAYS: 4 each SPDT (Form C) / SPST (Form A); 3A @ 30VDC & 125/250 VAC resistive load;
Programmable with USB Windows software; latching or non-latching; fail-safe operation, adjustable time on & off
delay, high & low setpoints, deadband, pump alternation & sampling operation with communications break handling
o Relays 3 & 4 provide predictive maintenance notification using time since last calibration and total time in
field use registers from sensors as the user adjustable basis for recalibration & reordering of spare sensors
ISOLATION: 4 kV input/output-to-power line; 500 V input-to-output or output-to-P+ supply
POWER: 85-264 VAC line powered operation with -PSAC power configuration & 12-24 VDC power operation with -
PSDC power configuration. Both power configurations always includes isolated 12VDC power to energize smart
digital HHQDT MODBUS RTU sensor slaves; Max 1 each sensor can be energized in hazardous locations while up to
8 each sensors can be energized in safe non-hazardous areas. Inquire to factory assistance with commissiong scheme.
CERTIFICATIONS: See Page 1 of this guide for a listing of all agency approvals and hazardous location ratings

* See APPENDIX “G” for details of tasks that are performed by handheld communicator or Windows Software.
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EXAMPLE OF TYPICAL REGISTERS DISPLAYED FOR SNOOPER CONFIGURATION FOR
SMART DIGITAL HiQDT MODBUS RTU pH, ORP & DISSOLVED OXYGEN (D.O.) SENSORS

HiQDT Ch1-pH Ch2-DO Ch3-ORP _Ch4-Wide-ORP Quad Snooper Configuration

—Ch1-pH — Ch2 - Temperature Celsius — Ch3 - Raw mV Input
3.99 25.6 g -50.1 Avsmv
— Ch1 - Temperature Celsius — Ch2 - DO Percent Saturation —; — Ch4 - ORP Wide
23.7 105.5 po%sat 32.8 mv
— Ch1-RawmV Input —Ch3-ORP ——————————— ~ CH4 - Temperature Celsius ——
118 avsmv -50.3 mv 24.8 degc
— Ch2 - Dissolved Oxygen — CH3 - Temperature Celsius —— ~ Ch4 - Raw mV Input
8.12 poppm 25.6 degc 33.0 Avsmv

HIQDT-pH Single Snooper Configuration

_pH

3.98 "

— Temperature Celsius

23Nl

— RawmV Input

1 1 7 AbSmV

NOTES:

Datalogging is available when free ScanView Windows software is connected to USB port

It is recommended to use the free MODBUS Datalogging software to test snooper configuration
prior to interfacing with PLC or SCADA at installation location. The registers shown above are
polled by the free MODBUS Datalogging software and were used to make these screenshots.
Alternate registers can be polled from HiQDT sensors other than those which are displayed above
in the screenshots. Contact factory for assistance with configuration of your snooper installation.
Contact factory for desired relay configurations. Any registers that are to be displayed and/or
used as the basis of relays must be polled by customer programmed MODBUS RTU master.
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APPENDIX “A”

Temperature Considerations for Calibrating pH Sensors with pH Buffers - Part 1 of 2

Exact pH Values of the NIST Traceable pH buffers at Various Temperatures
Nominal pH Buffer Designation @ 25°C Shown in Gray at Top of Column

Temp °C 1.68 4.00 6.86 7.00 9.18 10.01 12.45
0 1.67 4.01 6.98 711 9.46 10.32 13.42
5 1.67 4.00 6.95 7.08 9.39 10.25 13.21

10 1.67 4.00 6.92 7.06 9.33 10.18 13.00
15 1.67 4.00 6.90 7.03 9.28 10.12 12.81
20 1.68 4.00 6.88 7.01 9.23 10.06 12.63
25 1.68 4.00 6.86 7.00 9.18 10.01 12.45
30 1.68 4.01 6.85 6.98 9.14 9.97 12.29
35 1.69 4.02 6.84 6.98 9.10 9.93 12.13
40 1.69 4.03 6.84 6.97 9.07 9.89 11.98
45 1.70 4.04 6.83 6.97 9.04 9.86 11.84
50 1.71 4.06 6.83 6.97 9.02 9.83 11.71
55 1.72 4.07 6.83 6.97 8.99 9.80 11.57
60 1.72 4.09 6.84 6.98 8.97 9.78 11.45

NIST traceable pH buffers are the most commonly used methods for calibration of pH sensors. On each pH buffer bottle
is written the exact pH value of the buffer at variety of temperature conditions. Listed above are exact pH values for the
most commonly used buffers between 0 and 60 °C. When using the ASTI HiQDT Touchscreen Controller for calibration
of your IOTRON™ series Smart Digital HiQDT type RS-485 MODBUS RTU pH sensors use the autobuffer calibration
mode if using the pH bulffers detailed above. For any other pH buffers you will need to obtained the exact pH value for
the current temperature condition. This information is typically provided on the label of the pH bulffer.

NOTE: ASTI HiQDT touchscreen controller software automatically corrects for temperature induced change to buffer
to compute the exact pH value of buffer automatically when calibrations are performed with autobuffer calibration
mode. Exact pH value of the buffer at the current temperature obtained from the connected HiQDT pH sensor is used
for calibration. This may differ from the nominal value of the buffer at the reference 25 degree Celsius condition.

To use any pH buffer besides 1.68, 4.00, 6.86, 7.00, 9.18, 10.01 or 12.45 you will need to account for the temperature
induced shift of the pH value for the buffer in both the Windows software as well as any other devices used to perform
calibrations of the HiQDT pH sensors. There are no reliable pH buffers below 1.69 and above 12.45 and so specialized
and custom calibration schemes needed to be used for these situations. Contact factory for assistance in such cases.

Inquire to the factory if you plan to measure consistently below pH=1.0 or above pH=13.0 for special assistance. As can
be seen from mere inspection the temperature dependence of high pH buffers is much more significant than for low pH
buffers. Similarly for process solutions with high pH the temperature induced pH dependence may be quite significant
and should be considered when trying to control such systems with fluctuating temperature. Process solutions with

relatively weak ionic strength (low conductivity) are also rather prone to higher temperature induced pH shifts whereas
process solution with relativley high ionic strength (high conductivity) are less prone to temperature induced pH shifts.
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APPENDIX “B”

Temperature Considerations for Calibrating pH Sensors with pH Buffers - Part 2 of 2

pH Buffers at Various Degrees Celsius
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10.00 'L
i o
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© pH10 buffer X pH1.68 buffer pH 12.45 buffer ——Poly. (pH4 Buffer)
Poly. (pH6.86 buffer) Poly. (pH9.18 buffer) Poly. (pH7 buffer) Poly. (pH10 buffer)
——Poly. (pH1.68 buffer) ——Poly. (pH 12.45 buffer)

The HiQDT touchscreen controller automatic calibration mode computes the exact values of the pH 1.68, 4.00, 6.86, 7.00,
9.18, 10.01 and 12.45 buffers in the automatic calibration mode for anywhere between 0 to 60 °C. If calibrating with pH
buffers in the temperature condition below 0°C or above 60 °C automatic calibration mode cannot be used (manual mode
must be used instead). The HiQDT touchscreen controller software can also perform manual calibration to any pH value
for Offset, Slope Low (Acidic) or Slope High (Alkaline). In this way this controller is not limited to pH 1.68, 4.00, 6.86,
7.00, 9.18, 10.00 and 12.45 buffers for calibration but rather can perform offset and slope calibrations to any value desired.

Temperature compensation only accounts for the change in the mV response of the pH sensor itself with temperature.
The type of temperature induced shifts such as those demonstrated in the table above for the pH buffers are NOT
corrected in default Nernstian temperature compensation scheme. For process solutions the change in the pH value with
temperature can be significantly more pronounced than for pH buffers which are inherently designed to shift in only the
most minimal way due to changes in temperature, dilution, evaporation and other typical conditions in field use.
Thankfully the HIQDT-pH sensors allow for a user defined temperature compensation coefficient to account for the NET
temperature effects. The temperature impact on the pH sensor and the temperature impact on the measured solution
cannot be cleanly separated (deconvoluted). It is, however, possible to determine the effective net mV per °C change and
enter this as a custom temperature compensation coefficient. Contact the ASTI factory for assistance with such situations
requiring special temperature compensation schemes. The default temperature compensation setting is the classical
Nernstian 198pV (0.198mV) per °C with the allowable range of 000-999 YV to any custom value for your given process.
The temperature compensation coefficient can be changed by the Windows software or handheld communicator.
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APPENDIX “C”

HiQDT-pH “ Buffer Choices for Autocalibration

AVAILABLE pH BUFFERS FOR AUTOCALIBRATION MODE:

Asymmetric Potential (A.P): 7.00 or 6.86
Acid Slope: 4.00 of 1.68
Alkaline Slope: 10.00 or 9.18 or 12.45

CALIBRATION SCHEME # 1 - Typical for most installations in the USA

Asymmetric Potential (A.P): 7.00
Acid Slope: 4.00
Alkaline Slope: 10.00

This scheme is the most common pH buffer scheme for most customers in the USA. The 10.01 pH buffer must
be used carefully since it is more prone to shifting substantially more than the very stable 4.00 or even the 7.00
pH buffer. Intrusion of carbon dioxide into the 10.01 pH buffer from the atmosphere is the main culprit
creating an erroneous non-temperature induced shift in pH by exceeding the buffer capacity. Care should be
taken that the pH10 buffer is fresh to ensure relaible alkaline slope calibration results.

CALIBRATION SCHEME # 2 - Typical for most installations in Europe

Asymmetric Potential (A.P): 6.86
Acid Slope: 4.00
Alkaline Slope: 9.18

Typical values for most European pH installations are 4.00, 6.86 and 9.18 pH buffers. This is the best practice
pH buffer scheme for most pH measurements that do not commonly go much below pH 4.00 and or else much
above pH 9.20. The 6.86 & 9.18 pH buffers are most stable than the 7.00 & 10.01 pH buffer counterparts but are
still more prone to shifting then the very stable 4.00 pH buffer. Care should be taken that the pH 9.18 buffer is
fresh to ensure best alkaline slope calibration results

CALIBRATION SCHEME # 3 - For batch style installations where pH can vary quite considerably

Asymmetric Potential (A.P): 1.68
Acid Slope: 6.86
Alkaline Slope: 12.45

This pH buffer calibration scheme is typical for batch type process applications that often go below pH2 and
above pH12. The 1.69 and 6.86 pH buffers are quite stable but the 12.45 pH buffer shifts in value quite easily.
Great care should be taken when using the 12.45 buffer to ensure accurate results. In particular this buffer
should always be in code, well stored in a cool dry place and not exposed to light or air. Make sure that the
12.45 pH buffer is always fresh to ensure reliable alkaline slope calibrations results.
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APPENDIX “D”

HiQDT-pH “ Best Practice Tips for Calibration with pH Buffers

TEMPERATURE OFFSET CALIBRATION SETUP FOR AUTOREAD:

It is best practice to wait until the temperature reading on the sensor is no longer moving before selecting the
setup temperature and starting calibration(s) with pH buffers. The temperature of the sensor may take some
time to reach the ambient conditions of the pH buffer solution(s) if it was previously installed into field service

at conditions that are significantly below or above the ambient temperature.

GENERAL BEST PRACTICE COMMENTS FOR CALIBRATION WITH pH BUFFERS

Only the amount of buffer required for the given calibration should be dispensed. Buffers should not be
reused to avoid dilution & cross-contamination. Buffers should not be left exposed to air or direct light for
prolonged periods of time to avoid the impact of dissolved carbon dioxide from the atmosphere and other
potential decomposition pathways. Special care should be taken the pH buffers above 7.00 are always fresh
when used for calibrations as these tend to loose the integrity of their values much faster than pH buffers
below 7.00. Buffers should be stored in a cool, dry location away from light and chemicals. The pH sensor

should at a stable ambient temperature before performing any calibration.
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APPENDIX “E”

Automatic Calculation of Theoretical 100% Dissolved Oxygen Saturation
at any Temperature & Pressure for Accurate Calibration & Measurement

The HiQDT-DO sensor has preprogrammed the correct 100% dissolved oxygen saturation levels valid at any
temperature and pressure. This is important for two main purposes: 1) to ensure accurate calibration of the
sensor which is performed dry in air and 2) when the percent (%) saturation is displayed and output for

purposes of monitoring and control. The graph below demonstrate the impact of both temperature and
pressure on the dissolved oxygen (DO) ppm levels that constitute 100% saturation condition.

100% DO Saturation vs. Temperature at various Pressures (mm Hg)
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For the calibration function, either the field condition should be 100% relative humidity for best accuracy or
else the sensor should be suspended dry in air but over a water source to simulate locally the 100% relative
humidity condition. The water molecule in air (humidity) is then saturated with oxygen in manner that can be
fully described by the ambient temperature and pressure as shown above. When placed into service, the
galvanic DO sensor will measure the ppm levels at the installation depth. To convert this measured ppm
value into percent (%) saturation the HIQDT-DO sensor uses the internally stored curve visualization above.
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APPENDIX “F”

Automatic Calculation of Theoretical 100% Dissolved Oxygen Saturation
at any Temperature & Pressure for Accurate Calibration & Measurement

The HiQDT-DO has preprogrammed the correct 100% dissolved oxygen saturation levels valid at not only any
temperature and pressure but also corrected for salinity. This is important for applications where not only
fresh water will be present but also for brackish and salt water sources in variable amounts. The graph below
demonstrates the impact of salinity on the dissolved oxygen (DO) ppm levels that constitute 100% saturation
condition at the nominal 760mm pressure condition. For simplicity of visualization just one set of curves is
shown although the analyzer can perform this compensation any temperature, pressure or salinity.

100% DO Saturation vs. Temperature at various Salinity (in PSU)
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This salinity correction is only required as a correction to the computation of the % saturation from the
measured DO ppm levels for the inline measurement. Since the calibration is done dry in air, salinity
correction is not required for this part of operation. Since the impact of salinity is considerable as shown in the
graph above, it must be corrected carefully at any level of salinity and temperature. The salinity value in
standard PSU (PPT) units can be entered into the HIQDT-DO sensor to perform this correction. The value of
the salinity can be determined by a handheld meter or else monitoring continuously using a conductivity
transmitter from which one can readily convert into common salinity units.
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APPENDIX “G”

DETAILS OF TASKS DONE WITH HANDHELD COMMUNICATOR / WINDOWS SOFTWARE

Calibrations

pH Sensors

Offset (Asymmetric Potential, a.k.a. A.P.) & Time in use since Offset (A.P.) Calibration
Acid Slope & Time in use since Acid Slope Calibration

Base (a.k.a. Alkaline) Slope & Time in use since Alkaline Slope Calibration
Temperature offset & Time in use since Temperature Offset Calibration

Reset all calibration back to factory default

ORP Sensors

Offset & Time in use since Offset Calibration
Temperature offset & Time in use since Temperature Offset Calibration
Reset all calibration back to factory default

Dissolved Oxygen (D.O.) Sensors

Slope (mv per DO ppm) & Time in use since Slope Calibration
Temperature offset & Time in use since Temperature Offset Calibration
Reset all calibration back to factory default

Analytic Data Displayed (for all sensor types)

Absolute Raw mV value

Month & year of manufacture for sensor

Sensor Serial Number (unique traceability for each sensor)

Sensor Item Number (unique identifier for all aspects of sensor configuration)
Total time in field use (recorded in hours)

Minimum & Maximum temperature in field use

Configuration & Setup

View and Change smoothing dampener (time averaging) setting for process values
Find node of connected sensor

Change node of connected sensor

Configure temperature compensation coefficient for pH sensors

Configure salinity and ambient air pressure for dissolved oxygen sensors
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249 dEgC _493 mv 563 mV/PH 8 SoFtw
— Raw mV Input — Time since Offset Cal — Time since Base Slope Cal ; —Min Temp in Use (Celsius) -
93 AbSmV 390 dAYS 390 dAYS OO min-C
~ Total Days in Use — Slope for Acid Range  Year of Manufacture —Max Temp in Use (Celsius)
1990 dAYS 61 7 mV/PH 201 8 YEAr 273 mAX-C
Data Logging Scan Status I Relay Status
ASTi | ~ == FEEEEEEE
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The value for each of the 16 registers that is defined by the ScanView software can be datalogged as
well as the corresponing tag and units for each register. A sample for datalogging of the HiQDT
MODBUS RTU pH sensor in the master configuration is provided in the following pages to illustrate
the datalogging software. The logged file contains the date by default and is saved as a *.csv file
which can readily be imported into Excel for further workup.

Name: C:\ Advanced Sensor Technologies\ ScanView\ Log Files\ ScanView Log 090619.csv
Created 9/6/2019 4:00:17 PM

Meter ID: 246
Serial Port:
Logging Rate: 1 update every 10 Seconds

Date & Time  Tag Value Units Tag Value Units Tag Value Units

9/6/19 4:00 pH 4.29 PH  Temperature Celsius 255 dEgC  Raw mV Input 98 AbSmV
9/6/19 4:00 pH 4.29 PH  Temperature Celsius 255 dEgC  Raw mV Input 97 AbSmV
9/6/19 4:00 pH 4.29 PH  Temperature Celsius 255 dEgC  Raw mV Input 98 AbSmV
9/6/19 4:00 pH 43 PH  Temperature Celsius 255 dEgC  Raw mV Input 99 AbSmV
9/6/19 4:01 pH 43 PH  Temperature Celsius 25.5 dEgC  Raw mV Input 99 AbSmV
9/6/19 4:01 pH 4.29 PH  Temperature Celsius 255 dEgC  Raw mV Input 99 AbSmV
9/6/19 4:01 pH 43 PH  Temperature Celsius 255 dEgC  Raw mV Input 99 AbSmV
9/6/19 4:01 pH 43 PH  Temperature Celsius 25.5 dEgC  Raw mV Input 97 AbSmV
9/6/19 4:01 pH 43 PH  Temperature Celsius 255 dEgC  Raw mV Input 95 AbSmV
9/6/19 4:01 pH 43 PH  Temperature Celsius 255 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:03 pH 4.68 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:04 pH 4.67 PH  Temperature Celsius 249 dEgC  Raw mV Input 93 AbSmV
9/6/19 4:04 pH 4.66 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:04 pH 4.66 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 93 AbSmV
9/6/19 4:04 pH 4.66 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:04 pH 4.67 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 93 AbSmV
9/6/19 4:04 pH 4.69 PH  Temperature Celsius 249 dEgC  Raw mV Input 95 AbSmV
9/6/19 4:05 pH 4.65 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:05 pH 4.68 PH  Temperature Celsius 24.6 dEgC  Raw mV Input 96 AbSmV
9/6/19 4:05 pH 4.65 PH  Temperature Celsius 249 dEgC  Raw mV Input 95 AbSmV
9/6/19 4:05 pH 4.68 PH  Temperature Celsius 249 dEgC  Raw mV Input 93 AbSmV
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Date & Time

9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:03
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:05
9/6/19 4:05
9/6/19 4:05

9/6/19 4:05

Tag

Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use
Total Days in
Use

Value

209.4

209.4

209.4

209.4

209.4

209.4

209.4

209.4

209.4

209.4

199

199

199

199

199

199

199

199

199

199

199

Units

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

Tag

Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number
Sensor Item
Number

Value

1418

1418

1418

1418

1418

1418

1418

1418

1418

1418

1439

1439

1439

1439

1439

1439

1439

1439

1439

1439

1439

Units

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

ItEm

Tag

Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)
Asymmetric
Potential (A.P.)

Value

-54.6

-54.6

-54.6

-54.6

-54.6

-54.6

-54.6

-54.6

-54.6

-54.6

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

-49.3

Units

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV

mV
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Date & Time

9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:03
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:05
9/6/19 4:05
9/6/19 4:05

9/6/19 4:05

Tag

Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal
Time since
Offset Cal

Value

49

49

49

49

49

49

49

49

49

49

39

39

39

39

39

39

39

39

39

39

39

Units

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

Tag

Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range
Slope for
Acid Range

Value

56.1

56.1

56.1

56.1

56.1

56.1

56.1

56.1

56.1

56.1

61.7

61.7

61.7

61.7

61.7

61.7

61.7

61.7

61.7

61.7

61.7

Units

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/

mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH

Tag

Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal
Time since Acid
Slope Cal

Value

49

49

49

49

49

49

49

49

49

49

39

39

39

39

39

39

39

39

39

39

39

Units

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

e /| 7
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Date & Time

9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:00
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:03
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:05
9/6/19 4:05
9/6/19 4:05

9/6/19 4:05

Tag

Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range
Slope for
Alkaline Range

Value

56.6

56.6

56.6

56.6

56.6

56.6

56.6

56.6

56.6

56.6

56.3

56.3

56.3

56.3

56.3

56.3

56.3

56.3

56.3

56.3

56.3

Units

mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH
mV/
PH

Tag

Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal
Time since Base
Slope Cal

Value

49

49

49

49

49

49

49

49

49

49

39

39

39

39

39

39

39

39

39

39

39

Units

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

dAYS

Tag

Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture
Year of
Manufacture

Value

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

2018

Units

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr

YEAr
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Date & Time

9/6,/19 4:00
9/6,/19 4:00
9/6,/19 4:00
9/6,/19 4:00
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:01
9/6/19 4:03
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:04
9/6/19 4:05
9/6/19 4:05
9/6/19 4:05
9/6/19 4:05

Tag

Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture
Month of Manufacture

Value

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

Units

month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month
month

Tag

Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision
Software Revision

Value

OO0 OO OO 0 OO0 OO0 OO Co Co OO0 OO0 OO0 Co o 0 OO OO GO o O

Units

SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw
SoFtw

Advanced Sensor Technologies, Inc. U.S.A. Website: www.astisensor.com IOTRON™ Trademark of ASTI



IOTRON™
pH/ ORP /ISE / DO / Conductivity Measurement Products Lines

MESTE

“Sample of logged data with ScanView” - Page 6 of 6

Date & Time Tag Value  Units Tag Value Units R1 R2 R3 R4 R5 R6 R7 R8
Min Temp in Max Temp in

9/6/19 4:00 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:00 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:00 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:00 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:01 Use (Celsius) 181 min-C  Use (Celsius) 33 mAX-C Off On On On
Min Temp in Max Temp in

9/6/19 4:03 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:04 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:05 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:05 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:05 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
Min Temp in Max Temp in

9/6/19 4:05 Use (Celsius) 0 min-C  Use (Celsius) 273  mAX-C Off Off Off Off
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