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Dear Customer,

Thank you for choosing o Hanna Instruments® product.

Please read this instruction manual carefully before using this instrument as it provides the necessary information
for correct use of this instrument, as well as a precise idea of its versatility.

This manual has been written for HI510 Process Controller with software version v1.10 and higher. It contains
information that applies to setup, installation, and operation of HI510-0320 or HI510-0540 controller paired
with probes from following configurable series:

Configurable probe* series Parameter

HI10x6-y8zz pH

HI1026-1803 pH Meat

HI1126-1805 pH General Food Applications
HI20x4-y8zz ORP

HI7630-y8zz Conductivity

HI7640-18zz Galvanic Dissolved Oxygen
H17640-581z Optical Dissolved Oxygen

* Sold separately. Refer to probe manuals for specifications, installation, and application fields.
%, ¥, 2z configurable options. See 2.2 Supported Probe Series Configurations for details.

If you need additional technical information, do not hesitate to e-mail us at tech@hannainst.com.
Visit www.hannainst.com for more information about Hanna Instruments and our products.

Al rights are reserved. Reproduction in whole or in part is prohibited without the written consent of the copyright owner,
Hanna Instruments Inc., Woonsocket, Rhode Island, 02895, USA. Hanna Instruments reserves the right fo modify the design,
construction, or appearance of its products without advance nofice.
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1. INTRODUCTION

1.1. PRELIMINARY EXAMINATION

Remove the instrument and accessories from the packaging and examine it carefully.
For further assistance, please contact your local Hanna Instruments office or email us at tech@hannainst.com.
Each unit is supplied with:
* Power cable, 3 m (9.84’) long
* Set of cable gland seals
* Instrument quality certificate
* Quick reference guide with QR code for user manual download
Mounting kits for supported installations are sold separately.

Note: Save all packing material until you are sure that the instrument works comectly. Any domaged or
defective item must be retumed in its original packing material with the supplied accessories.
1.2. SAFETY MEASURES

General Safety Precautions & Preliminary Installation Recommendations

Procedures and instructions detailed in this section may require special precautions to ensure the safety of the
personnel performing the operations.

* Electrical connection, installation, start-up, operation and maintenance must be carried out by
specialized personnel only.

* The specialized personnel must have read and understood the instructions in this manual and
should adhere to them.

* User serviceable connections are all accessible inside the enclosure.

* Do not operate or energize the instrument with the case open.

* Before powering the controller, verify wiring has been done properly.

* Always disconnect the instrument from power when making electrical connections.
A * Do not run other cables through the same cable gland with the power cable.

* A clearly marked disconnect switch must be installed in the vicinity of the instrument to ensure
that the electrical circuit is completely de-energized for service or mainfenance.

* Do not operate damaged instruments which could pose a danger.
* Damaged instruments should be clearly marked as faulty and replaced.

* |ffaults cannot be repaired, the instrument must be taken out of service and secured against
unintentional start-up.
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Built-in Safety Features
* Al electrical connections enclosed in an IP65 rated enclosure
* Galvanic isolation for all inputs and outputs
* EMC compliant hardware and software design
Note: If system faults or a power failure occurs, a faultsignaling contact triggers the alarm. HI5 10 controller
has been tested for electromagnetic compatibility in industrial use according to radiated emissions.
Wiring or wiring changes (i.e. Probe, Relays, RS-485 communication port, Inputs, Quiputs) must be carried
out after the controller has been turned off from power.

1.3. GENERAL DESCRIPTION & INTENDED USE

The HI510 Universal Process Control series is a reliable and cost-effective controller for data collection,
communication, logging, control, analysis applications, and alarm-event management.

Standardized main unit and mounting accessories (compatible with a variety of installations), plug and play
operation with all supported probes, secure and waterproof connections between controller and probe make
HI510 unit a versatile multiparameter platform.

The controller can be configured for o wide range of applications requiring monitoring and/or control of four main
water-analysis parameters: pH, ORP, Conductivity, and Dissolved Oxygen.

The system is designed to adapt to every user’s unique process control requirements and provides a high degree of
flexibility for all hardware inputs and outputs, and software-defined functions. This includes from 5V up to 24 Vdc
digital inputs, and flexible function assignments for relays regarding process control, Cleaning or Hold mode.
The controller is intended to use in industrial environments, and as such is suitable for wall-, pipe-, and panel-
mounting installations.

The unit has a low profile vulcanized rubber keypad for all operations, blue LEDs to indicate when relays are
energized, multi-color LEDs for detailed inspection of status, and EMI protected RS-485 interface to probe,
remote control and monitoring port.

It also provides an intuitive interface for control setup, relay activation, alarm signaling or hold status, and a help
and diagnostic feature that guides users fo identify the problems and suggests possible action(s) to be taken.

Safety features include fuse-protected relays and a hold-to-safe-values mode.

Smart technology enables optimization of probes for specific applications, such as different temperatures, measurement
modes, or ranges.

Programming is done through the keypad or the RS-485 connection, which requires a PC running the HI92500
Windows compatible software.

Shared-function management

When paired up, the system allows for shared management of settings between controller and probe, where
the controller manages only settings related to the intended application, as defined by the requirements
of the industrial process, and the probe manages measurement settings and warmnings, induding temperature
compensation and calibration.
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Main Features

Process Input

* Smart probes with RS-485 connection. Automatic probe recognition and upload of
configuration calibration, and measurement data

Menus * Easily navigable main menu and submenus
* Two or four, depending on the controller model (galvanically isolated)
Analog Outputs » 0-20 mA
» 4-20 mA
Alarm Relay * Activates on errors and programmable alarm conditions

Control Relays

* Up to five programmable SPDT contact outputs
» 5A-250 Vac
» 5A-30 Vdc

Cleaning Function

* Integral water or chemical cleaner control

* (onfigurable simple or advanced cleaning:
P triggered manually
P triggered at a set fime interval
» scheduled for a specific day of the week
» triggered by a digital input

* Blowers, water jets, washers (user supplied)

LCD Display

* Backlit ot matrix
* With virtual key function

Enclosure

* Rugged molded housing with hinged front panel

Additional Features

* Automatic mode for entering calibration, Setup, and cleaning cycle

Hold Mode * Manually triggered or triggered via an external digital input
key * User help key, opens a guide for diagnosing a problem or troubleshooting
Security Access * Protected calibration and setup seftings
(ode
* Allows language used for settings and messages to be changed to a supported one,
according to user preferences e.g. Frangais, Magyar, Italiano, Nederlands, Portugués,
Languages -
Deutsch, Espariol
* Default operating language, English
* H192500 remote PC-based application, using RS-485 connection
Remote Control :
* Allows remote access for monitor and control of process parameters
USB-C Port * USB for exporting (or importing) data with a flash drive and software update
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* The controller automatically logs the process control information in an interval
log, and various event alarms and errors in an event log
* logged data can be retrieved and events visualized on the screen, in Log Recall menu
* Inferval logs store up to 8600 records per lot, maximum lot number is 100 lots
* Logging interval can be set in the General settings menu
* logged data includes:
Data Logger & » measurement variables and temperature measurements
Event Logger » last calibration data
» setup configuration
» start/end date and time
P previous values
» event data and event code
* Event log can store up to 100 records of events, alarms, errors-related data
* |og files can be uploaded to a USB flash drive via USB-C port
* Used to exercise relays and analog outputs
o Useful for:
P setting up the system
P priming a pump
Manual Mode P checking wiring
» during general maintenance
* Default option when the industrial application requires manual input
* As a safety feature, a 60-minutes timeout is implemented before relays turn off and
analog outputs return to their previous value
° pH
Up to three-points standard calibration with selection from two buffer sets:
» Hanna Instruments: 1.68, 4.01, 7.01, 10.01, 12.45 pH
» NIST:1.68, 4.01, 6.86,9.18, 12.45 pH
* Conductivity
Up to two-points user calibration with selectable calibration points:
. » 0.000 uS/cm for offset
Calibration

» 84.0 uS/em, 1413 S/em, 5.00 mS/cm,12.88 mS/cm for 0.1/cm cell
» 80.0 mS/cm, 111.8 mS/cm additional standards for 1.0/cm cell

* DO (Dissolved Oxygen)
Up to two-points standard calibration

* Single point process calibration for all supported parameters
* Last calibration data stored on the probe and can be visualized in the Cal Data window
* (alibration reminder can be scheduled (1 to 99 days) or set as Off

Note: As a safety feature, when in Setup or Calibration mode, without making any changes or pressing any
key, the controller will return to Measure mode and restart control.



Specifications

2. SPECIFICATIONS
2.1. CONTROLLER

Model Relays Analog Outputs
HI510-0320 3 2
HI510-0540 5 4
2.1.1. Specifications
° pH

Supported
digifal probes

» HI1006-18 (LT, PTFE junction)

» HIT016-18 (LT, ceramic junction)

» HI1006-38 (HT, PTFE junction)

» HIT016-38 (HT, ceramic junction)

» HI1006-48 (HF, PTFE junction)

» HI1016-48 (HF, ceramic junction)

» HI1026-1803 (meat applications only)

» HIT126-1805 (general food applications)
* ORP

» HI2004-18

» HI2014-18

» HI2004-28

> HI2014-28
* conductivity

» HI7630-28 (two-electrode cell)

» HI7630-48 (four-ring, platinum on glass)
* galvanic Dissolved Oxygen

» HI7640-18
* optical Dissolved Oxygen

» HI7640-58

platinum sensor, PTFE junction)
platinum sensor, ceramic junction)
gold sensor, PTFE junction)

gold sensor, ceramic junction)

—_ e~ —

Display Graphic LCD, 128 x 64 pixel B/W with backlight

Digital inputs

2 independent, galvanically isolated inputs, configurable for Hold & Cleaning functions
On sfate: 5 to 24 Vdc, low or high level active
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2 or 4 independent outputs
0 — 22 mA configurable as:

Analog outputs »0-20mA
» 4—-20mA
» 22 mA as alarm signal
Analog output accuraey =0.2% f.s.
Digital * RS-485 serial port for remote monitoring and control

communication

* USB-C port fo retrieve log files and firmware upgrading

Relays

Up to 5 relays, independently configurable for process variables, Hold and Cleaning
functions

Electromechanical relay SPDT and SPST contact outputs

5A —250 Vac; 5A — 30 Vdc (resistive load)

Fuse profected: 5A, 250V slow blow fuse

Alarm relay for all
measurement alarms

Electromechanical relay SPDT contact output
5A — 250 Vac; 5A— 30 Vdc (resistive load)
Fuse protected: 54, 250V slow blow fuse

* Interval log, up to 100 files, maximum 8600 records on each stored file.
When the maximum limit is reached, the most recent file will automatically erase

Data logging the oldest one.
* Event log, maximum 100 records.
When the maximum limit is reached, the last record overwrites the oldest one.
Power supol 100 — 240 Vac ==10%; 50/60 Hz; 15VA;
PPy fuse protected (2A, 250V slow blow fuse)
Power consumption ~ 15VA

Installation category

Enclosure* Single case 2 DIN, type 4X, IP65 ingress protection
Weight Approximately 1.6 kg (3.5 1b.)
Width  144.0 mm (5.7")
Dimensions Height 144.0 mm (5.7")
Depth  151.3 mm (6.0”)
Environment —20t0 50 °C (4 to 122 °F); maximum 100% RH non-condensing

* For a water tight seal, tighten the four front casing screws to 13.3 Ibfin (1.5 N'm, maximum 2.0 N-m), of forque.
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2.2. SUPPORTED PROBE SERIES CONFIGURATIONS

HHOEE yjlsl(z]z] »

6 PolyTetraFluoro-Ethylene (PTFE) |Uncnon

XX

16 (eramic junction
Low Temperature (LT) glass sensor, titanium matching pin
1 5010800°C(23.010176.0°F 0.00t0 12.00 pi
High Temperature (HT) glass sensor, titanium matching pin
Y3 0010100.0°C (32,010 2120°F) 0.00t0 14.00 pi
4 Fluoride-resistant (HF) glass sensor, titanium matching pin 0,00 10 10.00 pH

~5.010.60.0 °C (23.0f0 140.0 °F)

HI20 IZl El - IZl IZl Oxidation-Reduction Potential (ORP)

04

PolytetraFluoro-Ethylene (PTFE) junction

14

(eramic junction

1

Platinum sensor

—5.010 100.0°C (23.0 10 212.0 °F) =2000 mV

2

Gold sensor

—5.010 100.0°C (23.0 10 212.0 °F) =2000 mV

HI7630

B El El Conductivity (EC)

2

Two-electrode cell conductivity, AISI 316 stainless EC0.000 2S/cm to 30.00 mS/cm
steel, cell consfant k = 0.1/em DS 0.000 mg/L to 15.00 g/L (TDS factor 0.5)
0.01050.0 °C(32.0 10 122.0 °F) RES 34 Qemt099.99 MQ e m

y , . . EC  0.0uS/emt0 999.9 mS/cm
Four-ring conductiviy, plainum on glass, —— yc ' 110 4000 gL (TDS factor 0.5)
4 cell constant k = 1.0/cm
0.010 1000 °C (32.0 10 212.0°F) RES 1.00 Qecmto 9.99 MQ e m
' ' ‘ ' Seawater Salinity 400.0 %NaCl, 42 psu, 80 ppt
H17640 — |I| El El Galvanic Dissolved Oxygen
: Galvanic sensor Concentration  0.00 to 50.00 mg/L (ppm)
—5.01050.0°C(23.010122.0 °F) Saturation 0.0 10 500.0 %
HI7640 — [z][z] Optical Dissolved Oxygen
5 Optical sensor Concentration  0.00 to 50.00 mg/L (ppm)
—5.01050.0°C(23.010122.0 °F) Saturation 0.0 t0 500.0 %
8 Smart probe, with RS-485 connection
- 00 supplied with DIN connector (without cable). See 26 Accessories section for cable ordering codes.

05,10, 15, 25, 50 cable length (meters)
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3. CONTROLLER BASICS

3.1. FRONT PANEL

* The front panel includes a graphic display and keypad with tactile feedback
* LCD display
» The first line displays information regarding controller status
P The second line displays measurement readings
» The third line displays the temperature value or additional messages
e Two LEDs, ALARM and STATUS, indicate alarm and status conditions
* HOLD LED lights up yellow indicating controller HOLD status
* Depending on the model, up fo five additional LEDs light up blue, indicating relay status

Meazure pH

6.10°

25.0°

Figure 1: Front Panel & Keypad Description

Front Panel & Keypad
1 Alarm & Control relay LEDs
Keypad
(able glands
Graphic Display (LCD)
Hold LED
USB-C Port
Status LED
Captive spring loaded screws

oo | N o~ U | B~ W (N
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3.1.1. LCD Display Functions

Screenshots below show typical examples of measurement screen areas for readings taken with a pH and
temperature probe wired up.

Note: Units for measured value change, depending on wired probe. Additionally, for conductivity measurements,
the controller displays the temperature compensation mode status.

O-{esrer @ © .
O— B B 4 1 Title and status area
O+ —T©® 2 Main reading display area
®-+—95™ 2505 @ 3 Main reading value
Measure pH 4 Additional reading area
7 0 1 (raw reading, pressure value)
5 Warning (1) icon
25.0°T Alarm (1) icon
Measure EC Press the (diagnostic key) for description
g 1 03'%"5.'" 6 Displayed parameter alarm status (high or low)
19.0° ® 7 Temperature reading
— 8  Temperature source status
For zafe operation 9 Temperature compensation (EC probes only)
A ecl-outnet:iorlulle-lrt‘llflp.'lllllimde. 10 Warning icon
O e . 11 Virtual key option

Figure 2: Display Destription

3.1.2. Keypad
There are six functional keys and three virtual keys that change function with the display above.
Functional Keys

* (=) direct Menu key
Permits access to calibration and Setup parameters.
. direct diagnostic/help key
Opens a guide for Setup or diagnosing a problem or troubleshooting.
. back functional key
Returns the user to previous hierarchical menu level.
Performs an exit or escape function.
* (aJ(v)(» ) directional arrow keys
Move the user through the menu and submenu in either direction.
May be used to increment one position.
May be used fo move continuously through a menu or string of values by holding the key in the depressed posifion.
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Virtual Keys
*(o)(e])(e]

Perform the functions displayed on the bottom of the display screen.
Used to set or modify parameters values or to access, export, or delete log files.

3.2. CONTEXTUAL HELP

HI510 offers an interactive contextual help mode that assists the user at any fime.
* Press (the diagnostic key) to access the help screen.
The instrument will display additional information related to the current screen.
* Use the (A J(v ) keys to scroll the text to read all the available information.
* Press (the back key) to exit help mode. The controller returns to the previous screen.

3.3. ICONS & FUNCTIONS

Symbol Example Function
Warning
Fortsaﬁlir?pﬁination . .
A A S otimess. || Awaming symbol that requires user consent.
[ ro I ve:
Warning
‘ :f'nzilg;eo;to be
saved.
‘ A warning symbol asking the user to be patient as information
Warning is saved (or reverfed) inside the probe and updated.
Pleaset_wait
‘ thanges.

Menu

g Displayed in the top right comer of the fitle & status area,
= gt indicates instrument password protection status.
Satup CAL
T Displayed in the middle of the title and status area, indicates
rH H
a warning.
! 1 0'370,3 Press (29 (diagnostic key) for a description of the warning
25.0 )
and suggested action.
rerest @ Displayed in the fitle and status areq, indicates an active
alarm state.
11|

743
0.0

L

Press (zo»d (diagnostic key) for alarm description and
suggested action.
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Symbol

Example

Function

Error

Error: 0:4000
Contack HAMMA
Technical Support

An error symbol asking users to contact Hanna Instruments
Technical Support.

Measure pH e
R AD™ | Indicates the controller is connected to the PC application via
F' 6'42 RS-485
25.1° :
Measure pH +E+
S+ B 42 Indicates the controller is connected to the PC application via

25.1°

RS-485 and is in editing mode.

3.4. USB-CPORT

The USB-C port is located on the right side of the controller.
Users can connect a USB flash-drive (directly or through an adapter) or a cable to this port.

Note: The flash drive should not be pulled out of the USB-C port while it is still in operation.

Figure 3: USB-C Port & Venting Element
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3.5. MEASUREMENT SCREENS

Measure is the normal operating mode of the controller.
In Measure mode, with probe connected, the controller detects the probe and the probe type.
Screenshots below show examples of main measurement screens for the pH, ORP, Conductivity, and Dissolved

Oxygen probes connected to the controller.

Displays shows sensor measurement data (value and measurement unit) and temperature compensation.

H Heaiure7r-H 00pll E] Heasure% 00pll
p - —_— L]
250° | <— | 04"  250°
Measure ORF
m¥
ORP
25.0°
Measure EC
c pfm:m
1 91.03%
19.0°
Measure TOS E} Measure TOS
PPM PPM
LIN. LIM.
ns | 45547 = 4554
19.0° <+— | 9107 qoQ°*
Measure RES Measure RES
i o ) E
Resistivity . —_— .
. 25.0° | <— | oS’ 250°
Conductivity —
Sal
Sal % 0.
19.0"
Meature SAL
Salppt
Sal ppt 0
25.0"
Measure SAL
Sal psu
Sal psu 0.
25.0°
Measure OO . @ Measure OO -
DO Con( 7. _> 7.28
Dissolved Oxygen 25.1" < 535™#  2B1"
(DO) Measure 00 — E} Measure 00 -
o | 9977 | — | 997
25.1° | <+— | 53™%  ppqt
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4. INSTALLATION & CONTROLLER START-UP
4.1. INSTALLATION HARDWARE

4.1.1. Guidelines

* The controller is suitable for outdoor use, but installation in direct sunlight or in areas of extreme femperature
is not recommended.

* Based on controller specifications, installation thermal conditions are in the -20 °Cto 50 °C (-4 to 122 °F)
range.

* The controller should be installed in an area where vibrations and electromagnetic interference are minimized.

* Unused cable conduit entries must be securely sealed with Type 4X or IP66 conduit plugs, to maintain the
ingress profection rafing.

* Easy access to the controller should be available ot all fimes.

* Safety precautions must be observed at all times! See 1.2 Safety Measures section for details.

* The versatile enclosure design supports surface or wall-, panel-, and pipe-mount installations.

4.1.2. Wall Mount (Surface Mount)

Wall-Mount Support Surface & Inside Depth Dimensions
* horizontal mount requires at least 208 mm (8.2") wall support surface
* vertical mount requires at least 108 mm (4.3") wall support surface

il

HRANNR &

7

A\
34mm[1.3"]
85mm[3.3"]

160 mm [6.3"]

170 mm[6.7"]

280mm[8.2"]

Figure 4: Wall-Mount Panel, Slots Dimensions
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06.2mm[0.244"] 985mm[0.335"]

83mm[3.3"]

83mm[3.3"]

34mm[1.3"]
85mm[3.3"]

108 mm[4.3"]

=

170mm[6.7"]
280mm[8.2"]
12mm[0.5"]

Figure 5: Wall-Mount Panel Thickness, Mounting Bolts & Slots Dimensions

The minimum depth required by a unit fastened to a 12 mm (0.5”) mounting plate is 163 mm (6.4”).

I j%

163mm [6.4"]

Figure 6: HI510 Controller Fastened to Wall-Mount Panel
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Wall-Mount Hardware & Steps
The controller can be mounted on a wall using a wall-mount panel that can be fixed either horizontally or vertically.
Use the wall-mount panel with appropriate hardware. See table, description column, for details.
The mounting kit does not include the fasteners required for attaching the wall-mount panel to the wall.
Fasteners type and length selection must be based on wall type i.e. concrete, brick, metal, wood as well as
wall thickness.
Note: The four slots in the walkmount plate are for user-supplied mounting fasteners between @ 6.0 mm
(1/4”) and @ 8.0 mm (5/16").

Figure 7: Wall-Mount Schematic

Wall-Mount Hardware

Label  Description Quantity
] Process controller 1pc.
2 Zinc-plated, wall-mount panel 1pc.
3 Plain washer for Mé screw 4 pes.
4 Spring washer for M6 screw 4 pes.
5 Mé x12 mm screw (DIN 7985) 4 pes.
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To wall mount the controller:

1. Select the position desired for the controller and following the dimensions indicated in Figure 5, drill the
holes required for attaching the wall-mount panel to the surface. The drill size depends on the fasteners
dimension required by wall type and thickness.

2. Fasten the wall-mount panel to the controller following Figure 7 schematic, and using supplied screws
and washers.

3. Fasten the mounting panel to the wall (surface), using four bolts.

4. For horizontal wall mount, use a leveling tool o adjust the controller in correct horizontal position.

4.1.3. Panel Mount

Inside Depth, Width & Height Dimensions

* 122 mm (4.80") minimum inside depth i.e. the dimension it extends behind the panel
* 138 mm (5.4”) width x 138 mm (5.4”) height
* panel thickness can go up to 10 mm (0.39”), depending on material

—————— | 'j::@q

+0.0

138mm 3543 584)

i / 5mm[0.2"]

S
a 138 mm ‘3 [5.43" 834

_#

11mm[0.4331 | | 38mm[15]
160mm[63']

Figure 8: Panel Mount, Inside Depth Figure 9: Panel-Mount Cutout
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Panel-Mount Hardware & Steps

The controller can be mounted in a panel using two brackets and appropriate, user-supplied hardware that
includes external gasket and several types of screws. See table, description column, for details.

Figure 10: Panel-Mount Schematic

Panel-Mount Hardware

Label  Description Quantity
1 Process controller 1pc.
2 External gasket 1 pc.
3 Panel bracket, 100 mm (3.93") long 2 pcs.
4 M4 x45mm screw (DIN 7985) 4 pes.
5 Plain washer for Mé screw 4 ps.
6 Spring washer for M6 screw 4 pes.
7 M6 x12 mm screw (DIN 7985) 4 pcs.
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To mount the controller on a panel:

1. Select the position desired for the controller on the panel, and make the cutout following dimensions
indicated in Figure 9. Smooth the cutout edges so as not to damage the gasket or fo scratch the controller
during assembly.

Unscrew all six M20 cable glands using an M24 socket or wrench (Figure 11, part A).
Keep the venting element in position (Figure 3, label 2).
Slide the gasket onto the controller and place controller into panel cutout from the front of the panel.

Using screws and washers, screw the brackets to the controller from back side. Screw Mé x12 mm screws
into bracket and tighten against the back of the panel.

6. Screw the six cable glands (Figure 11, part B) back in place.
7. Connect the protective ground wires @ (Figure 11, part C).

Panel Protective ground
bracket connection screws

Figure 11: Panel-Mount Steps, Parts (A) ( B) (C)
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4.14. Pipe Mount

Pipe-Mount Hardware & Steps

The controller can be mounted vertically or horizontally on a pipe.

Use a mount plate and U-bolts together with supplied hardware that includes hex nuts and several types of
screws. See table, description column, for details.

ON

Figure 12: Pipe-Mount Schematic

Pipe-Mount Hardware

Label  Description Quantity
| Process controller 1pc.
2 Hex nut M8 4 pcs.
3 Mount plate 1pc.
4 Plain washer for M8 screw 4 pes.
5 Spring washer M8 screw 4pcs.
b Plain washer for M6 screw 4 pes.
7 Spring washer for Mé screw 4 pes.

U-Bolt 1” 2 pcs.
8 U-Bolt 114" 2 pcs.
U-Bolt 2 12" 2 pes.

9 M6 x12 mm screw (DIN 7985) 4 pes.
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Figure 13: Vertical & Horizontal Pipe Mount

To mount the controller on a pipe:
1. Fasten mounting plate to controller, using hardware detailed in the hardware table.
2. Measure the pipe diameter and select the appropriate U-bolt size.
The mounting kit includes three U-bolt sizes, for pipe size from %" to 2 12"
3. Attach the controller to the pipe and secure it using the U-bolts, washers, and nuts.

4.2. WIRING

4.2.1. Guidelines

Accessing wiring locations:
* Loosen the four captive screws, on the front of the hinged panel, enough for the springs to push them out.
* Grasp the front bezel on the right side and swing the bezel open to the left.

A two-terminal connection system is used to wire up the controller.
* Terminal 1 connection board (Figure 19), protected by an extra cover, used for wiring relays and power source.
* Terminal 2 board (Figure 19) used for low-power signal connections e.g. probes, digital inputs, and analog

outputs.
Both connection boards have a fixed part and plug in/push out connectors for wire connections.
Connectors and wires are protected by an IP65 enclosure.

4.2.2. Preparing Conduit Openings

* There are six conduit openings used for sealing the connection cables. Conduit openings accept 6-12 mm
(0.237-0.472") cables.
* To keep the enclosure IP65 protected, block the unused openings with IP65 conduit plugs.
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Figure 14: Conduit Openings

PC communication

Probe

Alarm Relay

Control Relays

Power

Analog Outputs & Digital Inputs

o~ B Wiy | —

Assembly drawing of an exposed cable gland, with the seal entering from the external part, and with the parts
shown on each side of the enclosure wall:

Metallic nut
Metallic base plate
Enclosure wall
(able gland seal
(able gland body
(able seal

Cable gland nut
Blank plug

oo Njo~jU B Ww N —

Figure 15: Exposed Cable Gland Schematic
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4.2.3. Opening the Enclosure

The front panel is hinged at the front of the enclosure for easy access to wiring locations.

To open the enclosure, loosen the four captive screws enough for the springs to push them out.

Selection of mounting location should be such that allows the front panel to swing open fully and that there is
adequate room around the mounting location for wire routing.

©

A\ CAUTION

Figure 17: Hinged Front Panel
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4.24. Wiring the Controller
* Easy access to HI510 installation terminals — push in and plug out — enable quick wiring.
* High voltage connections are made to the Terminal 1 block under cover
» Power (8)
» Alarm (1)
» Control relays (7)
* Low voltage connections are made to the raised terminal block (Terminal 2)
» RS-485(2)
» Probe (3)
» Digital Inputs (4)
» Analog Outputs (6)
* Follow the lead markings (+ positive / — negative) to ensure that output leads are wired to the correct
position on the main board.
* Run the connector cable through the designated opening and using a screwdriver, connect the connector
cable leads to the appropriate connector jack and plug them in the corresponding socket.

Note: Wiring or wiring changes must be conducted after power supply to the controller has been tumed off.

Q0D \%% 0%)|%%||2%%

Terminal 1

ALARM REL 3 REL 1 REL 4 REL 2
NOCNC NOC NOCNC NOC NOCNC

Terminal 2

Figure 18: Signal Board & Qutput

1 Alarm Relay connector 6 Analog Qutputs connectors
2 RS-485 communication port 7 Relay connectors

3 Probe connector 8 Power connector

4 Digital Inputs connectors 9 Fuses

5 Protective ground connections
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Terminal 1 Terminal 2
ALARM CONDITION OR METER OFF +
° 5V %}
(C)—EI—O}i oMM o 100mA
ALARM NO

A
B
RELAY NOALARM NC +
Ave
g_E_O%i PROBE Be 10%\'{"A %

NO -
Ne IN1 |s-30v N /=
RELAYL | ¢ 7 DIGITAL
RELAY 2 INPUTS -
o> +
IN2 |s5-30v N2 \/=
RELAY 3
C
RELAY 4 O—El—O/NOr .
RELAY 5 o1 [ T amarn
, —
L tine ANALOG |[A02[={ 3:55maour
POWER
INPUT PE| Protective Earth OUTPUTS AO3 % giggmgtﬂ/
N Neutral AO4 I §3maduT

Figure 19: Input Values
4.24.. Terminal 1 Wiring

Control Relay Wiring
Up to five control Relays are supplied with the controller.
1. Follow the printed lead markings to ensure that the relay leads on each of the relays are wired to the
correct position on the power supply board.
» NOi.e. Normally Open
P NC i.e. Normally Closed
» Ci.e. Common
2. Run the connection cables through conduit openings 3 and 4.
3. Use a screwdriver to connect the cable leads to the appropriate jack connectors and plug them in the
corresponding sockets.
Note: Wire gauge is load dependent. Users should not exceed relay contact’s rating of 54,/250Vac or
54/30V DC, resistive load.
Alarm Relay Wiring
The alarm relay provides a contact closure which can be used as a switch to tun an external device on or off.
Note: Alarm contacts are form C rated 54 at 250 Vac, 24 at 30 Vdc, resistive load. Fuse protected: 54, 250V
slow blow fuse.
Fail Safe Alarm Feature
The controller is equipped with the Fail Safe alarm feature to protect the process against critical errors arising
from power interruptions, power surges and human errors.
The Fail Safe alarm feature resolves these predicaments on two fronts: hardware and software.
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Hardware

To eliminate problems of blackout and line failure, the alarm function operates in a “Normally Closed” state
and hence the alarm is triggered if the limits set are exceeded or when the power is down.

This is an important feature since with most controllers the alarm terminals close only when an abnormal
situation arises; however, due to line interruption, no alarm condition occurs.

Software

Software is employed to set off the alarm in abnormal circumstances, e.g. if the control-dosing relay is On for
foo long a period.

In both cases, the Alarm LED will also provide a visual warning signal.

To enter in Fail Safe mode, connect the external alarm circuit between the FSe C (Normally Open) and COM
terminals. An alarm warns the user when the measured parameter goes over the alarm thresholds, the power
breaks down in case of a broken wire between the controller and the external alarm circuit.

NC

oM

Figure 20: Connecting Alarm Circuit Between FS * C & COM Terminals

Note: In order to have the Fail Safe feature activated, an external power supply has to be connected fo the
alarm device.

Connecting the Power Supply

C Qualified personnel should perform wiring only. The personnel must have read and understood
the instructions in this manual when making power connection.

* Run the power cable through the power cable gland (Figure 14, label 5).
* Remove the power connector from the power board.
* Use a screwdriver fo connect the cable leads to the jack power connector.

Note: Fach leads location is marked on the power supply board.
* Insert the power connector in the power socket. See Figure 18. Replace safety cover over terminal 2.
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4.24.2. Terminal 2 Wiring
Probe

1. Run the probe cable through the conduit opening.

2. Connect the probe leads to the removable terminal connector marked PROBE. Follow the lead markings
(+ positive / — negative) to ensure correct wiring position for output leads.

3. Carefully put the wired terminal connector info place on the board.

4. Position the excess cable through the cable gland, before tightening the nut.

5. Remove the ground screw and hardware located below the PROBE connector and attach ground lead (D).

o

BIOIC
1
0| e e e EEEE @
rieas RETET IR,
u} COMM IN1 IN2 AO1 AO2 AO3 AO04
01|
By
i
i
i Q |

Figure 21: Probes Wiring

Probe cabling color code
Marking Attached Cable  Patch Cable® Functionality

- GREEN BLACK ov

B WHITE WHITE RS-485D—

A YELLOW BLUE RS-485 D+

+ BROWN RED 5V
D GREEN/ YELLOW PROTECTIVE GROUND CONNECTION

* Cables may be purchased separately to connect between the probe and controller up to 50 meters (164 ft).

(OMM

1. Run the communication cable through the left front conduit opening.
2. Connect the cable leads to the removable terminal connector marked COMM, using the marked lead locations.
3. After leads are fixed in the terminal connector, carefully put the wired terminal connector into place on
the board.
Keep connection hetween COMM terminals and cable trunk as short as possible. Recommended use of
120 ohm /0.5W End Of Line Resistor (EOLR), if HI510 is the last device connected to a RS-485 Bus cable.
4. Feed excess cable through the cable gland before tightening nut.
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Digital Input
The controller has two digital inputs (INT and IN2) that may be used to activate a signaled HOLD and /or a
cleaning function.
1. Run the Input cable through the right front conduit opening.
2. Connect the cable leads to the removable terminal connector marked INT or IN2, using the marked lead
locations. Pay attention to polarity. See Figure 19 for power requirements.
3. After leads are fixed in the terminal connector, carefully put the wired terminal connector into place on
the board.
4. Feed excess cable through the cable gland before tightening nut.

Analog Output
The controller has up to four analog outputs. For setup information see 8.2 Analog Outputs.
1. Run the Analog Output cable through the right front conduit opening along with Digital input INT and
IN2 cables.
2. Connect the cable leads to the removable terminal connector marked AOT — AO4, using the marked lead
locations. Pay attention to polarity.
3. After leads are fixed in the terminal connector, carefully put the wired terminal connector into place on
the board.
4. Feed excess cable through the cable gland before tightening nut.

4.3. STARTING-UP THE CONTROLLER

At start-up, with probe wired correctly, while the controller performs internal checks, the display will show the
Hanna Instruments logo, controller name, date, and firmware version.
With no probe connected or a new probe connected, the controller can display one of following warning messages.

Warning Message Description
“No probe connected” Connection issue or no probe connected
A different probe type (different series) has been

“Different probe. Please sef control parameters.”
connected.

“New probe. Update control settings if necessary.” A new probe (same series) has been connected.

A “Startup delay” message, associated with a programmable countdown timer indication, is displayed at power on.

Startup delay Amin

6.99°

244"
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Controller Setup - Menu Structure

5. CONTROLLER SETUP — MENU STRUCTURE

The MENU key (=) is used to access menus for programming control functions and calibrating the controller.
* Press (= ] from the live reading display to open up the nine top-level menu items.
* Press (4 J(¥ ] o navigate through the Menu items.
* Press to return to previous hierarchical structure.
* Press Setup virtual key to enter a Menu item or access Probe, Alarm, and Control settings.

Parameter Screenshot Function
Enables users to configure or view prabe calibration
CHANNEL foumwe 11| Enables users to Set or view probe, control and alarm related
Inputs .
sTmemmme | funchions, to sef probe, confrol and alarm parameters
mrnrmmEn = | Activates or deactivates manual Hold function
HO'.D MODE Inpu_ts § . .
e Enables users to configure or view input Hold parameters
Hol Hde 0ff
-
QUTPUTS C:pus Enables users o configure analog outputs and relays
eaning
Menu
HDOI‘z r‘lﬁge Edt. On . . . )
INPUTS Enables users fo configure or view digital inputs status
Cleaning
Menu
CLEANING ﬁﬁ,ﬁ'? Starts or stops cleaning cycle and enables users to
Technical Heny configure or view cleaning parameters
Menu
TECHNICAL e .
et o an Enables users to calibrate Pressure and Analog outputs
MENU Hanual Mode
Tfanu _ b
MANUAL i i . .
s | Enables users to directly drive the relays or analog outputs
MODE Log Recall =]
|
Henu b
LG RECALL Franua Hodle. Enables users access to logged data, file transfer to USB sfick
T Enables users to configure or view general settings e.g. log interval,
GENERAL Log Racall password, date and fime, language selection, setting RS-485

Loa Recall
Genera

General

communication parameters, seffing controller 1D
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6. CHANNEL ITEM

Channel is the first item under Menu selections. When Channel is selected Setup and CAL virtual keys are visible.
* CAL opens the probe calibration menu
* Setup opens a submenu structure that includes
» Probe Settings
» Control Settings
» Alarm Settings

Hald Maode
Outputs
Inpuks

off

6.1. PROBE SETTINGS NAVIGATION

™\ Navigation:
* Press (=) (MENU key) from the Measure mode.
* Select Setup with Channel highlighted.
* Select Setup with Probe Settings highlighted.

Hald Mode
Qutputs
Inputs

off Control Settings

Alarm Settings

* Press the (A J(Y ) keys to navigate between parameters.
* Select from virtual keys View, Set, or Modify.
Press the (=] (back) key to return to the menu without saving.
* At prompt, enter the passcode.
* At prompt, press YES, to place unit in HOLD.

Note: The controller validates the configured Setup when attempting to exit menu and directs the user fo any
invalid parameters. At prompt to save changes, press virtual key VES.
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6.2. PROBE SETTINGS, COMMON GENERAL PARAMETERS

This section groups configurable Probe Settings ifems common to all wired probes regardless of measured
parameter as well as probe information options.

Probe information screens are probe specific, with pH screen only given here as an example.

Calibration timeout, Temp. source, Manual Temperature Value and setting the temperature Offset value
follow the same steps regardless of wired parameter.

Note: For parameter-specific information (pH, ORP, conductivity, dissolved oxygen) on configurable options
please refer to separate “Measuring with ... Probes” sections of this manual.

Probe Info
Option: Model, Firmware, Serial No., Factory cal.
Example of probe information screen with wired pH probe.

Probee Info

Model: HIOOE-15
Firmweare: 1.0%

Serial Mo POZ 170999111
Factory cal: 2022-04-14

Calibration Timeout (Cal. Timeout)
Option: Disabled, 1o 99 days

* With Cal. Timeout selected, press Set, to modify.

* Press the (A J( ) keys to modify the flashing value and CFM to save.

* (al. Timeout is used to send a reminder to recalibrate the probe.

 A"B" will be displayed in the Title & Status area. Pressing the (2=« key will indicate calibration message.
Frobe Setup 4|

Frobe Info
Cal Timeauk

Rezolution III.IZIpH
Temp, 0ffzet 0.0ec

Temp. Offset & Temperature Calibration Procedure

Option: -5.010 5.0 °C, -9.010 9.0 °F
* With Temp. Offset selected, press Set.
* Press the (a J(Y) keys to modify the flashing value and CFM, to save. A positive value adds to the

displayed temperature. A negative value decreases the displayed femperature value.

* To obtain the temperature offset, see step 3, Temperature Calibration procedure.

Probe Setup 4|

Probe Info

Cal. Timeauk off

Fesolution
Temp. 0f fzat
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Temperature Calibration Steps

1.

_—

Place the probe and a reference thermometer (with 0.1° resolution) info a stirred container of water.
Observe the temperature on display until it stops changing. This may take several minufes.
Calculate the Temp.Offset (i.e. reference thermometer temperature minus probe temperature).
Press (=] from the Measure mode.

Select Setup from Channel parameter.

With Probe Settings selected, press Setup.

At prompt, enter the passcode.

Press the (Ca J(¥ ] keys to scroll to Temp.Offset, then Set.

At prompt, press YES, to place unit in HOLD.

Adjust blinking digits to the Temp.Offset calculated at step 3. Press CFM.

Press (=) to exit, and at prompt to confirm the change.

Temp. Source and Manual Temperature Value

The probe normally provides an accurate temperature used for temperature compensation and measurement.
In the event the temperature sensor inside the probe experiences a failure or other issue, the control process
may confinue using a manual temperature which should be set close to the process’s temperature. A “1” is
displayed. We suggest to order a replacement probe as soon as this occurs.

MeasurepH @

712"

DIRG _2022-07-01

13:04:4E

B Temperature has
dr-opped below probe
zpecification.

B Temperature sensor in

Probe is damaged. Use
Manual Temper-ature until
probe can be replaced.

25.? "'3 probe iz damaged. lse _ =

CalData

To access the CalData display option:
* Press Menu while in Measure mode, followed by Channel Setup, Probe Settings. The CalData key is

displayed.

* Press CalData and the last detailed calibration data will be displayed along with the date and time of the

calibration and temperature offset.

Calllata pH Calllata miy

Control Settlns
Alarm Settings

[ CalData | Setup ]

pHEUTT: 4.01, 7.01, 10.01
Offset: -0L6 mY
Slope: 1004 %
Date: 2022-04-07 14:03:18
Temp. 0f fsat: 0.6 *C

Process cal: 294 my
Offset: 25 m

Date: 2022-04-19 07:40:69

Temp. 0f fat: 06 *C

Calllata EC

Calllata DO_%5ak

ECEhD: 0 pSiem
Offset: 0000 pSiem
Cell Fackor: 0100/ cm
Date: 2022-03-30 11:.04:42

Slope:
Date: 2022-04-21

D_*5abSkd: 1000
Offset: 05:1] hat

2%
035257
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6.3. PROCESS CONTROL SETTINGS & ALARM SETTINGS
Control and Alarm Settings, part of process-control system, are grouped under Channel menu item.

6.3.1. Control Settings Navigation

This submenu is used to define the control parameters of the process.
™\ Navigation

* Press the (=] key from the Measure mode.

* Select Setup from Channel parameter.

* Select Setup with Control Seftings highlighted.

Channel Setup [ SetP1 Enabled
Frobe Sattings [ setup B [Getpoi

arameer
Enabled
Walue

* Press the (A J(v ] keys to move between parameters.
* Press the (=] (back) key to return to the menu without saving.

Note: We suggest users make configuration changes from the beginning of the menu structure going forward,
because the menu references parameters that were set earlier in the submenu.

* At prompt, enter the passcode.
* At prompt, press YES to place unit in HOLD.

6.3.2. Configurable Control ltems

™\ Navigation note

Control Menu items are measurement specific.

Examples are given using pH, however, actual units will depend on the probe connected and on the probe
configuration (e.g. mode, units etc).

Setpoint

Option: SetP1, SetP2

With Setpoint selected, press SetP1 (sefpoint 1). Start with SetP1 selection.

Repeat the entire process with SetP2, if desired.

SetP 1 Disabled

Farametar FH

Enabled O

W alue A
[_Setfz ]

Parameter

Option: see 2.2 Supported Probe Series Configurations for all available parameters

Parameter, measurement units, minimum and maximum probe values, Hysteresis, Deviation, Dead Band values,
Control Period, Reset Time, Rate Time, Dead Band Gain depend on configured Control Mode option (i.e. ON/
OFF, Proportional, PID) in Probe Settings submenu.
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With Parameter selected, press the virtual key, and press the key to save or (¥ ) key fo move to next
parameter.

SetP1 Disabled 4|
Setpaint Setf] |~
Enabled O

W alue HA

Enabled

Set point option has to be enabled to set up the Control function.

With Enabled selected, press Enable or Disable. A check mark will appear to confirm selection.
Press the (=) key, to exit or (¥ key to move fo next parameter.

SetP1 Enabled

Setpaink SetP1
Farametar pH
Enabled =]
W alue .00 pH

Value
This parameter defines the Setpoint value. Setpoint must be enabled first
* With Value selected, press Set.
* Press the (Ca )Y ) keys to edit the required value within minimum / maximum probe limits (e.g. 0.00
to 12.00 pH), displayed blinking.
* Press CFM, to save.

SetP1 Enabled
Setpaink
Farametar
Enabled

Note: A Control Setpoint value cannot be the same as the Alarm Setpoint.

Mode (Setpoint must be enabled first)
Option: ON/OFF, Prop., PID
The Mode parameter defines the type of control the controller will use i.e.ON/OFF, Prop., or PID.
The Setup virtual key is used after selecting Mode, to set additional setfings.
See 16 Control Modes & Algorithms for detailed information.
I Navigation
* Press Modify to open the drop-down list for Mode.
* Press the (a J( ) keys to select mode type.
* Press Select to save.
* After selecting Mode, press Setup.

Setup for ON/OFF control

* Press Setup for the options submenu to be displayed.
* Press the (a J(v ) keys to move between Mode and Hysteresis.
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SetF 1 Enabled ol SetF 1 OHFOFFControl [
Parametar =

Enabled B

* Select Mode and press the virtual keys to select ON/OFF Low or ON/OFF High.

* Press the (¥ ] key, to select Hysteresis.

» With Hysteresis highlighted, press Set. The present value will blink permitting editing using the (a J(Y)

keys.

SetP 1 OMFOFFControl [
Mode OMSOFF High
ysbaresiz 070 p

* Press CFM to save.
* Press the (=] key, to exit Setup.

ON/OFF control. Hysteresis default and boundary values.

Conirol parameter | Measured parameter Default Minimum Maximum *
pH 1.00 pH 0.02 pH 1.2 pH

Hysteress ORP 50 mV 2mV 400 mV
EC 1.000 mS 0.002 S 100.0 mS
DO 50 %Sat 0.2 %Sat 60.0 %Sat

* Maximum limit can be different from given values depending on probe measurement range (0.1 %).

Setup for Prop. control

" Novigation
* Press Setup for the options submenu to be displayed.

* Press the (4 J(v ) keys to move between Mode, Deviation, Control Period, and Dead Band.

SetF1Enabled ol
Parameter =
Enablad =]
W alue 2.00 pH
Mode Prop. High

* Select Mode and press the virtual keys to select Prop. High or Prop. Low.

SetP 1 Prop Contral [ SetP 1 Prop Contral [
Mode Prop. High Miode Frop. Lot
Dewviation 1.00 pH Deviation 1.00 pH
Contral Period 1:00 rin Contral Period 1:00 rin
Dead Band 0.20 pH Diead Band 0.20 pH

* Press the (¥ ] key fo select Deviation.
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* With Deviation highlighted, press Set. The present value will blink permitfing editing using the (a )Y )
keys. Press CFM to save.

SetP1 Prop.Control

Hodg

Oiead Band

Contral Period

1:00 rin
020 pH

* Press the (] key, to select Control Period.

* With Control Period highlighted, press Set. The present value will blink permitting editing using the
(a)(v] keys. Press CFM to save.

SetP 1 Prop.Contral b
Mode Prop. Lot
Deviation 1.00 pH
Dead Band 0.20 pH

* Press the (¥ ) key, to select Dead Band.
* With Dead Band highlighted, press Set. The present value will blink permitting editing using the (A J(Y)
keys. Press CFM to save.

SetP 1 Prop.Control [
Mode Frop. Low
Dewiation 1.00 pH
Control Period 1:00 min
Oead Band 010 pH

[ cet ]

* Press the key, to exit Setup.

Prop. control. Editable default and boundary values.

Control parameters | Measured parameter Default Minimum Maximum *
pH 1.00 pH 0.02 pH 6 pH
Devidtion ORP 50 mv 2mV 2000 mV
EC 2.000 mS 0.002 uS 500.0 mS
DO 5.0 %Sat 0.2 %Sat 300.0 %Sat
Control Period 1.00 minute | 10 seconds 30.00 minutes
pH 0.20 pH 0.00 pH 5% of measured
Dead Band ORP 10mV 0mV range but no more
EC 400.0 uS 0.000 S | than Deviation value
DO 20%Sat | 0.0 %Sat divided by 5

* Maximum limit can be different from given values depending on probe measurement range (0.5 %)

Setup for PID control

* Press Setup for the options submenu to be displayed..
* Press the (Ca J( v ) keys to move between Mode, Deviation, Control Period, Reset Time, Rate Time, Dead
Band, and Dead Band Gain.
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SetF 1 Enabled ol SetF 1 PID Contral
Parametar =
Enabled B Deviation
W alue .00 pH Contral Period
Reset Time

* Mode: press the virtual keys, to choose PID Low or PID High.

SetP 1 PID Conkeol

Dewiation
Contral Period
Reset Time

Dewiation
Contral Period
Reset Time

* Press the (¥ ] key, fo select Deviation.
* With Deviation highlighted, press Set. The present value will blink permitfing editing using the Ca )(Y)
keys.

SetF 1 PID Contral ol
Contral Period Imin
Rezet Time 20:00 min

* Press CFM, to save.
* Press the (¥ ] key, to select Control Period.
* With Control Period highlighted, press Set. The present value will blink permitting editing using the

(a)(v] keys.

Deniati
[

* Press CFM to save
* Press the (¥ ] key to select Reset Time.

SetP 1 FID Control 4|
Mode PO Lot [
Dewiation 0.30 EH

LContral Period

* With Reset Time highlighted, press Set. The present value will blink permitting edifing, within the boundary
values, using the (a J(Y ) keys. The default value disables the Integrative contribution.

* Press the (¥ ] key fo select Rate Time.

* With Rate Time highlighted, press Set. The present value will blink permitting editing, within the boundary
values, using the (A )(Y ) keys. The default value disables the Derivative contribution.

SetP 1 PID Conbeal
Dewistion
Control Period
Fezet Time
Fate Time

* Press CFM to save.
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* Press the (¥ ] key to select Dead Band.
* With Dead Band highlighted press Set. The present value will blink permitting editing, within the boundary
values, using the (A J(V ) keys.

* Press CFM fo save.

* Press the (] key, to select Dead Band Gain.

SetP 1 PID Conbe-al o
Control Period 1000 i [~
Reszet Time 2000 min
Fiate Time R

* With Dead Band Gain highlighted, press Set. The present value will blink permitting editing, within the
boundary values, using the (A (Y ) keys.

* Press CFM fo save.

SetP 1 PID Control [

Made PO Lot (£

Fate Time 1:00 min

Dead Band a.10pH (Il
0 )

PID control. Editable default and boundary values.

Control parameters | Measured parameter Default Minimum Maximum
pH 1.00 pH 0.02 pH 6 pH
Deviation ORP 50 mV 2mV 2000 mV
EC 2.000 mS 0.002 S 500.0 mS
DO 100.0 %Sat 0.2 %Sat 300.0 %Sat
Control Period 1.00 minute 10 seconds 30.00 minutes
Reset Time 16:40 hours | 10 seconds 16:40 hours
Rate Time 0 seconds 0 seconds 16:40 hours
pH 0.20 pH 0.00 pH 5% of measured
Dead Band ORP 10 mV 0mv range but no more
EC 400.0 1S 0.000 S than Deviation
DO 20.0%Sat | 0.0%Sat | value divided by 5
Dead Band Gain 0% 0% 100%

Overtime (Setpoint must be enabled first)
Option: Disabled, 10 to 120 minutes
The overtime (safety timer) parameter is provided fo set the maximum continuous fime a relay running a pump

or a valve is energized.

For a control that is running an On/Off algorithm and its output is a relay, this time is the continuous time the
relay is On before an alarm is issued. The timer will run during the On relay period and is reset when the Set
point is reached. If the timer period expires, the relay will deactivate and an Alarm condition will occur.
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Note: Place the unit on Hold Mode (manual Hold) to suspend the alarm. Hold LED should be on. Exit Hold
to reset the fimer.

* With Overtime selected, press Set.
* Press the (LA (v ] keys to edit value displayed blinking.
* Press CFM to save.

SetP 1 Enabled b SetP 1 Enabled
Enabled BA | Enabled
Walue 2.00pH Walue

Mode OMSOFF Mode

O arline Dwerting

SetP 1 Enabled b SetP 1 Enabled b

Enabled BA - Enabled BA

Walue 0600 ps I Walue 100.0 5 atk I
i Mode

ertimne Dis abled

To reset an Overtime Alarm:
* (50 fo Menu, Hold Mode and select Man On. The Timer will reset to 0.
* Tum off the manual Hold before exiting menu.
* Verify the reagent tanks are full and pumps or valves used are operational.

Control Qutput (Setpoint must be enabled first)
Option: Read only
Displays the current relay (e.g. Relay1) associated with selected Set point.

If Multiple is displayed, press View, to display assigned relays or outputs.

SetF 1 Enabled [
Mode I:'IH.l'EIFF =

Minimum ON Time (Sefpoint must be enabled first)

Option: 1to 10 seconds

Allows users to control the speed of the relay status change when previously set conditions are met. This timer
prevents the relay and connected device from “chattering” by forcing a minimum on and off time.

The flashing of the selected value indicates that it can be modified by using the (Ca J(¥ ) keys.

With Minimum ON Time selected, press Set.

Press the (A ) ] keys to edit the value displayed blinking. Press CFM to save

SetP 1 Enabled b SetP 1 Enabled b
Mode OMSOFF High [~ Mode IO |~
Mvertime 20 min eertime 20 min

Note: The controller validates the configured Setup when attempting to exit menu and directs the user to any
invalid parameters. At prompt to save changes, press virtual key YES.
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6.3.3. Configurable Alarm Settings

This submenu is used to define the operating limits of the process. The sefting thresholds configured in this
submenu control the Alarm relay. If Alarm becomes active, control stops. Both measured parameter and
Temperature are configured in this submenu.

Note: Alorm Menu items are measurement specific. Examples are given using pH, however, actual units will
depend on the probe connected and on the probe configuration (e.g. mode, unifs efc).

"\ Navigation
* Press (=) key from the Measure mode.
* Press Setup from Channel parameter.
* Press Setup with Alarm Settings highlighted, and the alarm submenu will open.
* Press the (A J(v ) keys to move between options.
* Press the back key ( (=] ) to return to the menu without saving.

Channel Setup b Alarm Setu

Frobe Sattings Alar-m Hiah Enabled [=]
Lontrol Settings Alarm Hig 11.00 pH
Alatm Sethings Alarm Low Enabled =]
Alarm Lo 2.00 pH

[ Diz ble ]

Note: We suggest users make configuration changes from the beginning of the menu structure going forward,
because the menu references parameters that were set earlier in the submenu.

» At prompt, enter the passcode.

» At prompt, press YES to place unit in HOLD.
When completed, return fo the “other” parameter and set that up also. Alarm can be configured for both
measurement and Temperature.

Parameter
Option: see 2.2 Supported Probe Series Configurations for all available parameters.
With Parameter selected, press the corresponding virtual key to toggle between options.

Alarm Sety

[Farameter  _pH]
Alarm High Enabled A
Alarm High 12.00 pH
Alari Low Enabled ]

Alarm High Enabled

Option: Enabled, Disabled
* With Alarm High Enabled selected, press the corresponding virtual key to toggle between enable or disable
options. The check mark confirms parameter is enabled.

® Press the key to save.

Alarm High
Alarm Low Enabled
Alarmi Lo

[

2.00pH
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Alarm High (Alarm High Enabled must be checked first)
Allows users fo set the upper-limit value for the alarm.
* To modify the value, with Alarm High selected, press Set. The flashing digit indicates that value can be
modified. Press the (a J(Y ] keys, to modify.
* Press CFM, to save. Once confirmed, the value stops flashing.
® Press the key to return to the menu.

Alarm Setup ol
Alarm High Enabled BA |~
Alar-m Hiah 0 pH
Alarm Low Enabled =]
Alarm Lo 3.00pH

Note: A Control Setpoint value cannot be the same as the Alarm Setpoint.

Alarm Low Enabled
Option: Enabled, Disabled
* With Alarm Low Enabled selected, press the corresponding virtual key to enable or disable. The check mark
confirms parameter enabled.

* Press the key, to save.

Parameter FH
Alarm High Enabled A
Alar High 11.00 pH

[=]

Alatm Low Enabled

Alarm Low (Alarm Low Enabled must be checked first)

Allows users to set the lower-limit value for the alarm.
* To modify the value, with Alarm Low selected, press Set. The blinking of the selected value indicates that
value can be modified by using the (A (¥ ) keys.
* Press CFM. Once confirmed, the value stops flashing.
* Press the (=] key, fo refurn to the menu.

Alarm High Enabled A
Alarm High 11.00pH
Alari Low Enabled A
Alarmi Lo

Mask Time (Alarm High Enabled or Alarm Low Enabled must be checked first)
Option: 0 o 30 minutes (0-59 seconds, 1:00 to 30:00 minutes)
Mask time is an Alarm delay timer. The process measurement remains in the alarm state for m units of time
before activating the alarm.
* Press Set, to modify the value. The flashing value indicates that it can be modified.
* Press the (4 ) (v ] keys followed by CFM, to save. Once confirmed, the value stops flashing.



Hold Mode 44

* Press the key to return to the menu.

Alarm Setup b
Alarm High 11.00 pH [~
Alarm Low Enabled B
Alarmin Lo
Mask Time

Delay Off Time

Alarm High Enabled or Alarm Low Enabled must be checked first
Option: 5 to 999 seconds
Delay Off Time is an off delay timer. Once the alarm becomes active it stays active for n units of time, even if
the alarm condition is not met.
* Press Set to modify.

* Press the (LA )] keys to modify the flashing value.
* Press CFM to save. Once confirmed, the value stops flashing.
* Press the (=] key fo refurn to the menu.

Alarm Setup
Alari Low Enabled
Alarmi Lo
Mask Time
Dilay OFf Tine

Note: The controller validates the configured Setup when attempting to exit menu and directs the user to any
invalid parameters. At prompt o save changes, press YES.

7. HOLD MODE

Hold Mode is the second item under Menu selections.

Note: Setup selections do not change if a new parameter probe is used on controller.
When Hold Mode is selected, Man On or Man Off virtual keys are visible.

Menu Menu
old Mode 0f old Mode
Outputs Outputs
Inputs Inputs
Claaning = Claaning

7.1. TURNING ON MANUAL HOLD

The Hold Mode submenu is used to turn on or off a manual Hold. It can also be used to configure a remote hold
feature that uses a digital Input Trigger.

Selecting Man. On initiates the procedure detailed next.
1. Select Man. On (or Off).
2. The state next to the Menu item will change to Man On (or Off).
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Menu

Outputs
Inputs
Claaning =

3. Press the (=) key, to exit the parameter
When in Manual Hold:
* Hold is displayed in the Title & Status area
* The primary measurement value is displayed blinking
* The HOLD LED is on
* Any relay configured for Hold; relay LED will be on with associated relay enabled
* All the alarm signals (LED, alarm relay) are suspended
* Analog Outputs will be at configured state (see 8.2 Analog Outputs)

7.2. CONFIGURING EXTERNAL HOLD TRIGGER

™ Navigation
* From Menu, use (A J(Y ) keys to select Hold Mode Man. On
* With Hold Mode Man. On selected, press Setup, to enfer the screen.

Haold Enabled
[ -uk Enablad

Hold Input Input 1
Hald Output Relay 2
Hold Release Delay 20

Outputs
Inputs
Clzaning
Setup

Hold Input Enabled

Option: Enabled, Disabled
With function selected, press Enable or Disable, to toggle between the two options. The check mark confirms
Hold Input enabled.

Hold Dis abled [ Hold - Incomplete Setup [
Hold Input Mone # Hold Input Mone
Hold Output Relay 3 Hold Output Relay 3
Hold Release Delay ) Hold Release Delay )

[ Enable ] [ Dizahle ]

Hold Input
Hold mode can be triggered using external trigger inputs. This is a read-only parameter that indicates what
Inputs are configured to initiate Hold mode. If an input is selected, the selected input is displayed.

* To change the input assignment for Hold Input, return to the top level Menu structure and select Inputs.

* To return fo the menu without changing, press the (=] key.

Hold Enabled [
Hold Input Enabled A

Hold Output Relay 3
Hold Release Delay )




Outputs 46

Hold Output
This is  read-only parameter that indicates what relay outputs (if any) are configured to Hold mode. To return
to the menu without changing, press (=] key.

Hold Enabled [
Hald Input Enabled B
Hald Input Input

Hild Oukput Fielay 2
Hiold Release Delay 20 5

Hold Release Delay

Option: 0 to 99 seconds

Hold Release Delay is a timer that allows control function to remain in a HOLD state for additional time after
the HOLD is released. This time will be counted down and displayed on the Title & Status area.

With Hold Release Delay selected, press Set to modify.

Huold Enablad [
Hald Input Enabled B
Hald Input Input 1
Hild Qukp Relay 3

Hild Releate Delay

At prompt, enter the passcode.
The time value flashes, indicating that it can be modified. Press the (A J( ¥ ] keys to adjust the value.
Press CFM, to save or press the key, to return to the menu without saving.

Hild Dis abled b Haold Enabled b
Hold Input Enabled a Hold Input Enabled =]
Hold Input Mone Hold Input Input 1
Hold Output Relay 1 Hold Output Relay 3
Hold Release Delay f< Hold Release Delay

[ Get ]

Note: The controller validates the configured Setup when attempting to exit Menu and directs the user to any
invalid parameters. At prompt, o save changes, press YES.

8. OUTPUTS
Qutputs is the third item under Menu selections.
™\ Navigation
* From Main menu, press the (A (V) keys to select Outputs. With Outputs selected, Setup virtual
key is visible.
* Press Setup to open a submenu structure that includes Relays and Analog Outputs.
Menu Gl Dutputs Sety Dutputs Setup [
Haold HMode Off |~
IEI Analog Dutputs
Inputs
Cleaning ¥
[ Setup ]

* Press the (_a )] keys to toggle between them and press Setup, to open the selected parameter.
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* At prompt, enter the password.

* At prompt, with the password enabled, press YES, to place unit in HOLD and start modifying parameters.
Both Relays and Analog Outputs can be used as part of a process control system.
Relay contacts are connected to control elements e.g. valves, pumps, motors used for process value regulation.
They are also used to inferface with automated probe cleaning devices.
Analog Output signals are interfaced with supervisory control and automation systems or to a simple chart
recorder to capture process measurements.

Note: Controller model determines the number of relays and analogs.

8.1. RELAYS

" Novigation
* With Qutputs menu item selected, press Setup.
* Use the (4 )V ) keys to select Relays.

HMenu ol Outputs Saty
Hold Mode Off [~
i Finalag dutputs
Inputs
Cleaning =]
Sebup [ Setup ]

* Press Setup to open the list of Relays (with the type listed beside it). The relays can be assigned to the Set
points, Hold, or Cleaning functions.

Felayl [MOJHC]T  Disabled
Felayl [MOSHE] i
Relayd (M1 Dizabled
Felayd (M1 i

* Press the (a )V ) keys to move between the items.
® Press the key to return o the menu without saving.
* Press Modify to select the relay operating mode. Multiple relays can be allocated to the same function.

Felay Setup ol Felay Setup
Relay1 [MOSHC] Diz abled |~
Felayz [MOSHC]  ChelSetP2

Felayz [MO] Dis abled
Felayd [MO] Dis.abled

Note: HI510-0320 has 3 relays, 2 Analog OQutputs (A0) & HI510-0540 has 5 relays, 4 Analog Outputs (A0).

Note: The controller validates the configured Setup when attempting to exit Menu and directs the user to any
invalid parameters. At prompt, o save changes, press YES.
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8.2. ANALOG OUTPUTS
Note: Controller model determines the number of relays and analogs.

"\ Navigation

* From Analog Outputs, press Setup.

* Press the (A (v ] keys to navigate between parameters.
Analog Outeuts
Hode T ]

Dt Channs| i i 2 Track Channal || —>
Parameter -

Nutput Range - =

Seby
Track Chan
& CH1
Chrl5etP1
0-20mA

nel

ata Channel
Pt ameter
Output Range

* Press the (=] key fo return to the menu without saving.

* At prompt, enter the passcode.

o At prompt, with the password enabled, select YES to place unit in HOLD and start modifying parameters
Note: We suggest users make configuration changes from the beginning of this Menu structure going forward,
because of the menu references parameters that were set earlier in the submenu.

Mode

Option: Disabled, Track Channel

With Mode selected, press Modify to toggle between the two options.
Disabled indicates that analog output has not been allocated to any function.
With Track Channel selected the analog output follows a specific parameter

Data Channel
Par-ameter

Qutput Range
Data Channel
Option: CH1 for one channel
Data channel is always CH1.
Analog 1 Setup gl

Data Channel CH1
Parameter ChrlSetP1

Mode Track Channel |
Output Range 0-20mA [+]
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Parameter

Option: (trlSetP1, CiiSetP2, main probe reading, Temperature
With Parameter selected, press Modify and select the parameter from the available options. Press Select o save.

Analog 1 Sety Analog 1 Sety;

Made Track Channel Made Track Channel Chel5etP1
Data Channel CH1 Oata Channel CH1 0 Chrl5etP2
Output Range 0-20mA Output Range 0-20mA N

Analoa 1 Setup

Mf ChriSetP1
ChriSetP?
JEC

OuFpEE Range =20

Track Channel
Data Channel CH1

Output Range

Analog 1 Setup 4|
Mode Track Channel £
[ata Channel CH1

Output Range

Analog 1 Setup 4|
Mode Track Channel £
[ata Channel CH1

Output Range

Analog 1 Setup Analog 1 Setup
Mode Track Channel |2 Mode

Data Channel Data Channel
Farameter
Output Range

Output Range

Analog 1 Setup Gl Analog 1 Setup ol
Mode Track Channel 2 Mode Track Channel 2
Data Channel 1 Data Channel H1

Farameter

Outpuk Range

Outpuk Range

When analog output is assigned to CtriSetPx, it will follow specific Set point control output.

Analog # Setup ol
Mode Track Channel |2
Data Channel
Far-ametar

Data Channel
Parameter ChrlSetP1
Output Range 0-20mA

F1
Output Range 0-20mA
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Output Range

Option: 0-20mA, 4-20mA
With Output Range selected, press the corresponding virtual key, to toggle mA output range: 0-20mA or 4-20mA.

OmA or 4mA Value

Data Channel
Farameter

2ty
Track Channel

Analo
CH1 Data Channel
rH Far-ameter

Output Range

u
Track Channel

Option: measured parameter, CrlSetP1 or CtrlSetP2

* With OmA (or 4mA) Value selected, press Set. The value will flash indicating it can be modified.

* Press the (A J(V ) keys to increase or decrease the value.

* Press CFM 1o save.

20mA Value

i

AmA W alue

Analog 1 Setup Gl Analog 1 Setup Gl
Data Channel CH1 Data Channel CH1
Parameter ChrlSetP1 Parameter

Output Range 0-20mA Output Range

Option: measured parameter, CrlSetP1 or CtrlSetP2
* With 20mA Value selected, press Set. The value will flash indicating it can be modified.
* Press the (A J(v ) keys to increase or decrease the value.

* Press CFM to save.

Analog 1 Setup b Analog 1 Setup b Analog 1 Setup

Parameter = Parameter = Parameter Chri%etP1
Outpuk Range 0-20mA ] Output Range 4-20mA ] Output Range 0-20mA 1
OniA W alue 1] 4 G OmA W alue 0.0 %

el = H El value

HOLD Value

Option: Last Frozen, Fixed Value

With HOLD Value selected, use the virtual key to toggle between FixedValue or LastFrozen.

Last Frozen indicates output being held at present level, prior to hold.
Fixed Value indicates output being driven to a configured value during hold.

Note: Value is set in the next parameter; Fixed Value.

HOLD Walue

Analog 1 Setup [ Analog 1 Setup [
Output Range 0-20mA |~ OmA W alue 0.0pH |~
OmA value . 20mA alue 14.0pH
20mA W alue

LastFrozen (Il
HA
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Fixed Value
* With Fixed Value selected, press Set. The value will flash indicating it can be modified.
* Press the (A )] keys to increase or decrease the value. Press CFM to save the value.
* Press the key to return to the menu.

Analog 1 Setup [ Analog 1 Setup
OmA W alue 0.0 |~ OmA W alue
20mA Walue 100.0

HOLD W alue Fized

ixedyalue

Out 22mA - OnALARM

Option: Enabled, Disabled
With Out 22mA -On ALARM selected press the corresponding virtual key to enable or disable function.
When enabled, it drives the analog output to 22mA in an alarm condition.

Analog 1 Setup b
20mA Walue 100.0 % (&
HOLD W alue FizoedW alue

Fizcedy alue 50.0 % |l

Out 22mA-0nALARM

Note: The controller validates the configured Setup when attempting to exit Menu and directs the user fo any
invalid parameters. At prompt to save changes, press VES.

9. INPUTS
Inputs is the fourth item under Menu selections.

Note: Setup selections do not change if a new parameter probe is used on controller.
With Inputs selected press Setup o open a submenu structure for Input 1 and Input 2.

Henu 4 Inputs Setup [ Inputs Setup [
Hold Mode  Edt. On |- [i<.ablzd Input 1 Di<.abled
Oubputs

Input 2 Dizabled Ak 2 [i<.ablad

Cleaning

Both inputs are configured the same way. Verify the wiring before configuration.
M Navigation

* From Main Menu, use the (Ca J(Y ) keys to select Inputs.

* Use the (Ca )Y ) keys to toggle between options.

* With option selected, press Setup, to open the selected input.

If required:

* At prompt, enter the passcode.

* At prompt, press YES to place unit in HOLD.
Each of the two inputs can be configured as disabled or used to trigger Hold Mode or a Cleaning cycle from a
remote frigger switch.
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The active level of the input can be set High or Low.

Input 1 Setup [
Function Hild
Hikine Lewal I

Cuprent Walue Liwe

Input? Setup [ Input? Setup ]
Function Clean Function I:Ian
Current Walue Lrwe Current Walue Lrwe

For modifying the operating mode for either input please follow the four-step procedure below:
1. With Input 1 (or Input 2) selected, press Setup.
2. Use the (A J( v ] keys to navigate between options.

Inputs Setup b

Input 1
Input 2 Dizabled

3. Press Modify, for the Function drop-down list to display.
4. Use the (Ca ) ) keys fo move between the three options and press Select to confirm.

Input i Setup [ Input? Setup [
Function [i<abled Function [i<abled
Actinee Lewel MA Actine Lewel MA
Input 1 Setup

[ @M Di= abled lad]
Fict I I |14/
Cleaning

Note: The controller validates the configured Setup when attempting to exit Menu and directs the user to any
invalid parameters. At prompt to save changes, press virtual key YES.

10. CLEANING
Cleaning is the fifth item under Menu selections.
Note: Setup selections do not change if a new parameter probe is used on controller.

The cleaning menu is used fo program a time-controlled cleaning function that uses the configured relays to
activate valves, pumps or compressed air to automate probe cleaning.

Two types of cleaning may be programed: Simple and Advanced.

Simple cleaning is suitable for any application in which the automated use of water flushing or a directed air
stream is sufficient as a cleaning medium. A jet of water or air is directed toward the probe tip, and deposits
are loosened and swept away. The flushing typically occurs directly in the process.
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Advanced cleaning supports the use of two programmable relays. One for the rinse or flushing with water, and
a second fo activate a valve or pump for chemical cleaning agent.

(leaning Cycle & Rinse Relay Configuration (during cycle)

* (leaning cycles can be initiated manually by digital input, timer (programmed interval), or by scheduling.

* The frequency and duration of the cleaning cycle can be programmed to meet the requirements of the
particular application.

* With Advanced cleaning is selected, long press (a few seconds) the (Ca )(» ) keys simultaneously to stop a
cleaning cycle manually. The cleaning is stopped but the cycle will complete the rinse and recovery phases
before returning to the measurement or process control.

* (alibration cannot be started when Simple or Advanced cleaning is in progress.

* (leaning can not be triggered while calibration is being performed.

* Automatically cleaning the process probe can be seen as a disruption of the normal measuring or control
modes. As the cleaning cycle starts, the controller is placed in HOLD mode.

* Rinse relay configuration
Simple cleaning: the configured rinse relay is activated, through the rinse time, followed by a recovery
time as the probe system is reacclimated to the process; the cleaning cycle ends and the controller refurns
o the normal Measure and Control service.

Advanced dleaning: the configured rinse relay is activated and remains on throughout the cleaning. After
the pre-wash rinse time has expired, the second wash relay is on for the wash time. As this time expires,
the post-wash rinse timer starts followed by a recovery timer as the probe system is reacclimated fo the
process; then the cleaning cycle ends and the controller returns to the normal Measure and Control service.
This rinse or wash cycle can be repeated multiple times, as desired.

I\ Navigation
* From Main Menu, press the (Ca J(Y ) keys o select Cleaning.
* Press Start to start a cleaning cycle.

HMenu [ Menu 4|
Hold Mode Off |~
Outputs

* With Cleaning selected, press Setup to enfer screen.

HMenu gl Cleaning Enabled
Hold Mode Off [~ Enabled [=]
Outputs Tupe  Adwanced Cleaning

Inputs Ext Trigqer Hone
Cleaning Int. Trigger Timer
[ Stop ] [ Dizable ]

* At prompt, enter the passcode.

* At prompt, press YES to place unit in HOLD.

* Enabled* option has to be active (check mark displayed) for the rest of the configurable parameters
to be modified.
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Cleaning

* Use the (Ca )Y ) keys to move between parameters.
* Press the (=) key to return to the menu without saving.
Enabled*

Option: Enabled, Disabled
With Enabled selected, press the corresponding virtual key to enable (activate) cleaning mode or disable
cleaning mode.

Cleaning Enabled

Enablzd [=]
Type  Adwanced Cleaning
Ext. Trigger Mone
Int. Trigger Timet

Type
Option: Simple, Advanced
With Cleaning Type selected, press Advanced or Simple, fo toggle options.

Tupe  Adwanced Cleaning
Ext. Trigger
Int. Trigger

Ext. Trigger
Option: None, Input 1, Input 2
This is a read-only parameter that indicates what Input, if any, has been assigned to start cleaning.

Cleaning Enabled
Enabled
_Adwanced Cleaning

Cleaning Enabled |
Enabled [=]
Tupe

| Cleaning Enabled
Enabled
Type

Adwanced Cleaning
Ext Trigger

Cleaning Enabled
Cleaning Inputs

Irput 1
Input 2

Int. Trigger
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Int. Trigger

Option: Disabled, Timer, Schedule
* With Int. Trigger selected, press Modify for the drop-down options list to be displayed.
* Use the (4 J(v ) keys to scroll between options.
* Press Select to save option.

Clzaning Enabled Clzaning Enabled

Enablad =] Enablad

Type Simple Cleaning Type  Adwanced Cleaning
Et. Trlgger
Int.

E:t. Trlgger
Int.

Cleaning Enabled

Enablad =]

Type  Adwanced Cleaning

Et. Trlgger [one
b Tr |

When set on Timer, cleaning cycle will proceed following the time period st in the parameter Cleaning Interval.

Schedule
If Int. Trigger is selected, options are Disabled or Timer, NA will be seen.
If Int. Trigger is set to Schedule, options are On or Off.
* With Schedule On selected, press Setup to configure a dleaning schedule.
* Set up to three start times per day for the cleaning cycle to start.
* Enable the days of the week for the cleaning cycle to be done.
* Press the key to save and exit schedule.

Cleaning Enabled Cleaning Enabled Cleaning Enabled

Tupe Simple Cleaning Tupe  Adwanced Cleaning Tupe  Adwanced Cleaning
Ext. Trigger More Ext. Trigger Input 2 Ext. Trigger More
Int. Trigger Schedule Int. Trigger Schedule

Int Tr*lggerﬁ Schedule
4 -

Schedule Schedule

Schedule Setu Schedule Setup [ Schedule Setup [
Start Time 1 Og:00 Monday BA - Thursday O
Start Time 2 12:00 Tuesday ] I Friday B
Start Time 3 15:00 whednesday [=] Saturdag ]
Monday [=) Thurzday ] [m]

[ Disable ] Enable

Cleaning Interval
Option: 1 1o 1440 min. (s 1 to 59 min. and 1:00 to 24:00 h), if Timer is selected as an Int.Trigger
NA, if Schedule is selected as Int. Trigger

* With Cleaning Inferval selected, press Set, fo modify.

o Use the (Ca )V keys to modify the flashing digit.

* Press CFM to save.

Cleaning Enabled 4|
Ext. Trigger Horne
Int. Trigger Tirmet

Schedule
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10.1. ADVANCED CLEANING
Configuration steps:
* With item selected, press Set to modify.
* Use the (Ca J(v ) keys to modify the flashing digit. Press CFM to save.
ltem Option Screenshot
Cleaning Enabled [
Cleaning Inberwal 200 b (=
. . Pre-wash rinseTime 203
Pre-wash rinse Time 5 t0 300 seconds WathTme oo
Cleaning Enabled [
Scheduls MA =
Cleaning Intetwal 2400 h |y
Pre-wash rinseTime 20+
washTime 204
. [ et ]
Wash Time 510 300 seconds :
Cleaning Enabled [
Scheduls On
Cleaning Interswal HA |y
Pre-wash rinseTime
b ashTime 0
Cleaning Enabled b
Cleaning Inkarwal 200 h |~
. . Pre-wash FinzeTime 20
Post-wash rinse Time 5 t0 999 seconds fhTime T Ggam

W ashTime ] <

Wash cycles No.

110 10 cycles

Cleaning Enabled [
Pre-wash rinseTime 203 [~
WashTime 20

Rinse Only cycles No.

110 10 cycles

Cleaning Enabled b
washTime 205 =
Post-washrinseTime 20+

wath cyclas Mo L)

Rinselnly cucles

Recovery Time
Time period for probe to be reacclimated
to the process before starting control

510 120 seconds

Cleaning Enabled

Post-weashrinseTime 203

Wash oycles Mo,

Rirzelnly cycles Mo,
~uTime

Rinse Relay
View-only parameter that indicates the
configured relay(s) for the rinse function

Displays allocated rinse relay

Cleaning Enabled b
Cleaning Inkarwal 200 h |~
RinseTime 205

RacowveryTine 10 = (0

Rirse Relay

Wash Relay
View-only parameter that indicates
configured relay(s) for the wash function

Displays allocated wash relay

Cleaning Enabled [
Rinzelnly cucles Mo, 1|
RecowveryTime 0=
Rirze Relay
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Technical Menu

10.2. SIMPLE CLEANING

Configuration steps:

* With item selected, press Set to modify.
o Use the (Ca ) keys to modify the flashing digit.
* Press CFM to save.

tem Option Screenshot
Cleaning Enabled b
Int. Trigger Schedule
. . Schedul
Rinse Time 510 300 seconds Cleaning Interval
FinseTime 20 =
Cleaning Enabled [
Schedule On |~
. Cleaning Int | MA
Recovery Time 50 120 seconds FinseTme 20N
Cleaning Enabled [
Cleaning Intarwal MA |
. . RinseTime 20
Displays allocated rinse relay RecoveryTine T0= |1l

Rinse Relay

Note: Controller validates configured Setup when attempting to exit Menu and directs the user to any invalid
parameters. At prompt fo save changes, press YES.

11. TECHNICAL MENU

Technical Menu is the sixth item under Menu selections.
The technical menu is used for on-site, single point pressure calibration (Press. Calibration) and Analog Output

calibration (AO Calibration).

Current pressure values are entered manually and reading is displayed in mmHg.

™\ Navigation:

Menu

Technical Menu Setyl
Pre=<. Calibe-ation
A Calibr-ation

CHL

* Press the (= ] key from the Measure mode.

* With Technical Menu selected, press Setup to enter the screen.
* Use the (Ca (Y ) keys to navigate hetween the two options.

» With option selected, press displayed functional key to enter calibration.
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11.1. PRESSURE CALIBRATION

Repeated calibrations may be performed and the offset is added (within =100 mmHg limit) to the previous
calibration.
Use a hand held meter to determine the current pressure value.

Procedure
1. Press CAL to enter calibration mode.
At prompt, with the password enabled, input the passcode.
At prompt, select YES to place the unit in HOLD.
2. Actual pressure value is displayed on the LCD.
[Pressure Calibration Eﬂ

710 "=

= F10mmHa
CLR
3. Press the (Ca J(Y ] keys to adjust the value to the one determined with the hand held meter.
4. When the reading is stable, CFM is displayed. Press CFM to save the calibration.
[Pressure Lalibration

693 mmHg

% 7 10mmHa

The controller returns to the Technical Menu Setup.

Clear Pressure Calibration
1. Press CAL, to enter calibration mode.
2. CLR option is displayed for a few seconds. Press CLR to clear a previous calibration.
3. Deletion confirmation screen is displayed. Press YES to confirm. The factory calibration value is displayed.

[Pressure Calibration f—" Warning [Pressure Calibration ?
H Are you suFe you H
7 1 0 mmns wiankt ko delete 693 mmns
Preszure
# Fl0mmHg calibration’? # ESEmmHg
CLF [_EZ ]

11.2. ANALOG OUTPUT CALIBRATION
Option: range from 4 mA to 20 mA

Procedure
1. Press Setup to enter Analog Output calibration screen.

Technical Manu Setup b
Press. Calibeation

CAL
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Manual Mode

2. At prompt, with the password enabled, input the passcode.

At prompt, select YES to place the unit in HOLD.

Press Next virtual key o navigate and select AO for editing. The % symbol indicates selected AO.
Use the (A ) (v ] keys to adjust the first point calibration value for selected analog output.
Press CFM to save the calibration.
From the second point calibration screen, press Next virtual key to select AQ line for edifing and press the

(aJ)(v) keys o adjust the second point calibration value for selected analog output.
7. Press CFM to save the calibration and return to Technical Menu Setup screen.

A User cal. 1st point ? Al User cal. #nd poink ?
AO 1 400mA  * 4.00mA AO 1 16.0mA 16.00 mA
A0 2 .00 mA <00 mA A0z 16.0mA = 1600 mA
AO03 .00 mA <00 mA AO3 16.0mA 16.00 mA
A0 4 <00 mA <00 mA A0 4 16.0 mA 16.00 mA

ext | _CFT ] ext | _CFT_]

Clear AO Calibration

1. Press CAL to enter AO calibration screen. CLR option is displayed.
2. Press CLR to delete a previous calibration.
3. Press Yes, to confirm deletion.

=

A Wiew Calibration X Warning
ADT % 40mA 4.01 mA Uzer Cal, will b
ADZ 4.0 mA 4.02 mA A arased. Do you
A0 2 40 mA 4,00 mA wank ko procead?
Al 4 4.0 mA 4.00mA
[_Hext ] [_vEs ]

12. MANUAL MODE

Manual Mode is the seventh item under Menu selections.

When Manual Mode is selected, Setup is visible. Select Setup to open up Relays (with their configured function)
and Analog Outputs submenu structure.

Menu

Cleaning
Technical Menu
Manual Mode
Log Recall

Manual Contral
Fielay Hlarm

Relay 1 ChrlSetP1
Relay 2 ChrlSetP1 off
Fielay 2 Disabled

When relays are turned to on, it can manually fest the relay connection and operation (relay contact opening
and closing) and also the operation of the associated equipment, and is a useful feature to prime a dosing
pump for example. The current loop(s) can be tested by setting a current value and verifying it at the outputs.

" Navigation

* From Main Menu, press the (Ca J(Y ) keys to select Manual mode.
* With option selected, press Setup to enfer the screen.
* Press the (L ) ) keys to move between the five relays and two or four analog outputs.
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Relay Alarm
Option: On, Off
Relay sef to be On, keeps ifs status for maximum 60 minutes before it switches Off; or user leaves Manual Mode.
Relay x
Option: On, Off
Relay set to be On, keeps its status for maximum 60 minutes before it switches Off; or user leaves Manual Mode.
Analog Output AO x
Option: 0.0 t0 22.0 mA
1. In Manual Control screen, press the (Ca J(¥ ) keys to move to AQ x.
2. With AO x selected, press Set, to modify. Use the (A J(¥ ] keys to modify the flashing digit.
3. Press CFM, to save. The analog remains at the current set for 60 min. until it resumes previous current value.

13. LOG RECALL

Log Recall s the eighth item under Menu selections.
Select Log Recall item to open up measurement Log files and Event logs submenu.

13.1. MEASUREMENT LOG FILES

The readings for each measurement are automatically logged at configured time intervals.

A new log is started each time the instrument is calibrated or reconfigured.

Logged data include measured parameter and temperature values, lust calibration data, setup configuration that
includes Alarm and Control Setpoints, controller and probe FW.

The controller stores up to 100 logs displayed in a list, starting with the most recent one. Each Log can hold up to
8600 records / 860,000 total data points.

Example of displayed log name:  004. 12022-04-26 00
Example of saved .csv file: 220422600030.CSV

Where:
L stands for Log, # # fis the log number for that day (00 through 99), and the interval is the logging

interval used (i.e. 30 seconds given here).
YYMMDD # # Interval

See Log Data Export to USB-C Flash Drive section for log export details.

O Novigation
* From main Menu, use the (A (¥ ] keys to select Log Recall.
* With option selected, press Select to enter screen.

Menu [
Cleaning
Technical Manu
Manual Mode
Log Recall
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Log Recall

The controller creates a log file for each parameter and the logged files are saved in parameter-specific Lot

Log folders.

Loi Fiecall

EC

oo

Ewents _
Lot Log

* Lot Log sforage can hold a maximum of 100 files with a maximum of 8600 records per file.
* Logging interval can be set from 10 seconds to 180 minutes by following the path: Menu, General, Log

[nterval.

* At the selected interval, the following information is recorded:

P Date
P Time
P Parameter read value
(pH, mV, EC, DO, TDS, RES, Salinity)
P Temperature

» Parameter-specific alarm
» Temperature alarm

P Set points alarm

» Hold status

» Probe reconnect status

* Log file has a header area with the following information:

» Controller information
» Probe information
» Control settings

P Alarm settings
P Log interval

* Once the 100 file limit has been reached, the current log file will overwrite the oldest one.
* To view additional information about the selected data point, press Details

* Press virtual key Option to Export or Delete logs.

LoG: Lzozz-02-20 05+ [IEHN

FH FO01pH
Temp 26.0°C
pHmY -E.0m'

Log Data Export to USB-C Flash Drive
To export:

* Insert a USB-C flash drive (or USB-A with cable adapter) info the unit's USB-C connector.
* Use the (4 J(v) keys to move between the options.
* With the USB-C flash drive plugged in, press CFM to save an action or the (=] key to retum to the menu

without saving.

L220220050105.c84

Export selectad log file
Expaort all log files
Delete alllog files

LE20Z2005010s e

Export selectad log file
Export all log files
Dilete alllog files
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Al files selectad

All files selectad
Export selectad log file

Expnrt selected log file
1t &t Export all log files

[ E :
Delete aII log files Dilete alllog files

* The exported logs will be in a folder named HI510-xxxx (where x are the controller ID)
Note: Do not remove the USB flash drive during the file transfer. If an error occurs during transfer, “Error whil

transferring” is displayed. Reinstall the flash drive and try again.

Data Management
Press Options to:  Export selected/all log file(s)
Delete all logged files data

To scroll the options, use the @@ keys.

L22022EIEIED1EI$ CEW

Expor aII Iog e
Delate all log files

Delete Logged Data
To delete logged files:
* Use the (a )] keys to select the option and press CFM. A warning screen is displayed asking for
confirmation.
* Press Yes to confirm or No to return to previous screen.
Warning

Al files selected
Export selected log file Are wou suke you
Export all log files wank ko

fi permanently delete

all files?

[_crr Jeel o ES ]

Delete alllog files

Note: It is recommended to export log files before deleting the files.
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Log Recall

13.2. EVENT LOG & EVENT LOG TYPES

* The log file can hold a maximum of 100 events
P errors, alarms, warnings
» calibration events
» configuration changes

P cleaning events

* Once the 100 event limit has been reached, the oldest logged event is deleted.
* Press 1/2 virtual key to enter next screen (i.¢. 2/2) and access diagnosis screen.

* Use the (A J( V) keys to navigate logged events.

* With USB-C flash drive plugged in, press the corresponding virtual key to export event log file.
* Press CLR to erase all event logs.

13.2.1. Event types

13.2.1.1. Errors, alarms, warnings

Loss of function

Functional failure

Manufacturing error

Probe disconnected

Enent LOG = EH Ewent LOG
Dabe: 2022-05-12 [202]-Resalution
Time: 08:17.29 0l walue: 0.1pH
Ewvent: Setup updated et walue: 0.01pH
[ 272 ]
Event LOG [ =7 | Ewent LOG [ =7 |
Date: 2022-05-26 B Alarm - Main power failure
Tirne: 15:29:26
Ewent: Instrum. Restarted
[ 272 ]

Fatal et

aF occurted

DIAG_ 2022-06-03  09:43:.00)

Code: 100200
Contack HAMMA
Technical Support

B3 Logging not awailable. B
B B power failure.

Fiestart the contraoller and it
the error persists contack
Hanna Technical 0f fice

Evant LOG [ 22 ] Ewant LOG [ 22 ]
i _[|F- E Factory calibration ERR

IZI._ale. 2022-05-26 Probe hat factory calibration

Time: 18:35:16 corrupted

Ewent: Probe error

| Export ] EFTFA

Event LOG + I Event LOG

Dake: 2022-06-03 B Alarm - Mo Probe connected

Time: 11:50:41

Enent: Probe disconnected

[ CLi ] 272 |
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Instrument error

Alarms, Warnings

Event LOG +

Ewent LOG
B The inkerf ace with the 50

Dabe: 2022-0g-03 -

: CARD not waorking properly
Tirne: 11:0:26 Logging disabled, excepling
Enent: Instrument arrar Ewents
Event LOG +*HEEE  [EventLOG + I
Date: a0zz-05-30 | | W Alarm - Probe
Time: 15:E.ae par-ameter are nob loaded
Ewent: Alarms, Warnings
| Export ] [ 272 ]

Alarms on measured parameter (outside range limit)

Event LOG

[ Alarm - Temperature
Under range,
Temperatura has dropped

below probe specification.

| CLA ] 272 |

below probe specification.
[ Temp sensor Broken,
Manual Temp Value fram

Sebup iz used

Control Alarm

Control Warning

[ Export | CLR 1 172 ]

Evvent LOG

Ewent LOG = Ewent LOG

Date: 2022-05-26

Time: 18:35:20

Ewent: Alarms found

| Export | | _1/2 ]

Ewent LOG Ewvent LOG

Date: z0z2-05-25 | | Alarm - Meas.
Time: 16:66:22

Ewent: Alarms found

Meazurement has dropped
below probe specification.

| CLE ] =272 |

[ 52 ]
Farametar Undar range. i

Farameter Under range,
Measurement has dropped
below probe specification.

Evant LOG Ewant LOG = HEE
Dake: 2022-05-30 E Hdlar'm - Temperature

I "y nder range.
Timne: 12:42:59 Temperature has droppad
Event: Contral Alarm bl probe specification.
| Export | | 272 |
Event LOG Event LOG
Date: 2022-05-30 f Start up delay i
Tirine: 124509 Contral Functions are in

y T Hold during startup

Enent: Conkrol Warning W APNINg Message.

t] CLE ]

[ CLi ] 272 |

13.2.1.2. Calibration events

User calibration

Process calibration

Event LOG + I Ewent LOG
Diake: 2022-05-30 - 4 BI: glff: SUSU1I'I];-"
Time: 12:43:15 : 01 Slope: 33.1%
El-'me?'lt- User calibration EP: 7.01

: CP3: 1001

i 172 | 272 ]

Event LOG I [EventLOG 3 1 ]
Daate: 2022-05-30 pH Off: 0.2 mh|
Tine: 17.45.45 CP: 10004 Slope: 991 %
Enent: Process cal.

[ CLf ] 272 |
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13.2.1.3. Cleaning events

(leaning
Event LOG +*HEE  [EventLOG + I
Dabe: 2022-05-31 Date: 2022-05-31
Time: 0#:39:04 Tinne: 0&:45:20
Ewent: Timered Cleaning Ewent: Cleaning Finished
| Export ] 171 IJ| E:port ] 171 ]
13.2.14. Configuration changes
Hold
Evant LOG b 10 | Ewant LOG +* HEE
Dabe: 2022-05-20 Dabe: 2022-05-20
Tirne: 15:d5:22 Tirne: 15:49:01
Ewent: Manual Haold Ewant: E:it Hold
[__171__IJ| E:port | 171 ]
Manual Mode
Event LOG Event LOG + HEEl
Dabe: 2022-05-30 Date: 2022-05-30
Time: 132618 Tinne: 13:26:20
Ewent: Manual Mode Ewent: Exit Manual Mode
| Export ] 171 IJ| E:port ] 171 ]
Firmware update
Ewant LOG = HEEH
Date: 2022-05-30
Time: 08:12:51
Ewent: Update firmware
| Export ] 171 ]
Setup update
Event LOG 31 |
Date: 2022-05-30
Time: 15:10:25
Ewent: Setup updated
| Export ]

Depending on the number of setup changes, users can access more than one screen by pressing the virtual

key for ==>.

Ewent LOG

Ewent LOG

[3011-Cal. Timzout

[3021-Resalution

0ld v alue: Old walue: 0.01gH
Mewe walue: B days e walue: 0L1pH
= EEE EEEE | 272 |
13.2.1.5. Probe specific, H17640-50 only
0DO Cap Error
Event LOG [ 1 | En [ 1 ]
Date: zozz-ng-30 | |BMO cap detectad
Time: 15:43.01
Enent: 000 Cap error
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HI510 Log Event Codes & Assigned Parameters

HI510 operates an event logging system whereby when setting new parameter values, a Setup event and event
code are generated. Log event stores the Setup event code and both new and previous values.

Code Setup Parameter Code Setup Parameter
0 Key beep 57 Set point 1 control period
1 1CD contrast 58 Set point 2 control period
2 1CD backlight 61 On/Off, Set point 1 hysteresis
3 Time format Prop. & PID, dead band for Set point 1
4 Date format 62 On/Off, Set point 2 hysteresis
5 Decimal point Prop. & PID, dead band for Set point 2
6 Temperature unit 65 Sef point 1 deviation
8 loginterval 66 Set point 2 deviation
9 Erorbeep 69 Set point 1, resef fime
10 Language 70 Set point 2, resef fime
11 Password enable 73 Set point 1, rate time
12 RS-485 Address 74 Set point 2, rate time
13 RS-485 Baud rafe 77 Main parameter, Alarm High enable
14 Startup control delay 78 Temperature parameter, Alarm High enable
15 Remote control 81 Main parameter, Alarm Low enable
16 Controller ID 82 Temperature parameter, Alarm Low enable
17 Setup timeout 85 Main parameter, Alarm delay off time
19 Password setup 86 Temperature parameter, Alarm delay off fime
20 Password remote 93 Main parameter, Alarm mask time
21 Set point 1 status 94 Temperature parameter, Alarm mask time
22 Set point 2 status 97 Main parameter, Alarm High value
29 Set point 1 control mode 98 Temperature parameter, Alarm High value
30 Set point 2 control mode 101 Main parameter, Alarm Low value
33 Set point 1 parameter 102 Temperature parameter, Alarm Low value
34 Set point 2 parameter 116 Cleaning enable
37 Set point 1 overtime 117 (leaning type
38 Set point 2 overtime 118 (Cleaning trigger
41 Set point 1 minimum on time 119 Cleaning, rinsing post-wash time
42 Set point 2 minimum on time 120 Cleaning wash time
45 Sef point 1 value 121 Cleaning, rinsing pre-wash time
46 Set point 2 value 122 Cleaning inferval
49 Set point 1 control mode 124 (leaning, wash cycles number
50 Set point 2 control mode 125 Cleaning, rinse-only cycles
53 Set point 1, Dead band gain 131 Cleaning external trigger

54 Set point 2, Dead band gain 133 Cleaning recovery time
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Code Setup Parameter

Code Setup Parameter

135 Cleaning schedule inferval, 1 hour

192 Analog out 2, parameter to follow

136 Cleaning schedule inferval, 2 hours

193 Analog out 3, parameter to follow

137 Cleaning schedule inferval, 3 hours

194 Analog out 4, parameter to follow

138 Cleaning schedule inferval, 1 minute

195 Analog out 1, output range

139 Cleaning schedule inferval, 2 minutes

196 Analog out 2, output range

140 Cleaning schedule inferval, 3 minutes

197 Analog out 3, output range

141 (leaning schedule inferval 1, enabled

198 Analog out 4, output range

142 Cleaning schedule interval 2, enabled

199 Analog out 1, value for maximum output

143 (leaning schedule interval 3, enabled

200 Analog out 2, value for maximum output

144 Schedule day, Monday

201 Analog out 3, value for maximum output

145 Schedule day, Tuesday

202 Analog out 4, value for maximum output

146 Schedule day, Wednesday

203 Analog out 1, value for minimum output

147 Schedule day, Thursday

204 Analog out 2, value for minimum output

148 Schedule day, Friday

205 Analog out 3, value for minimum output

149 Schedule day, Saturday

206 Analog out 4, value for minimum output

150 Schedule day, Sunday

207 Analog out 1, value for Hold is the fixed value

152 Input 1 function

208 Analog out 2, value for Hold is the fixed value

153 Input 1 active level

209 Analog out 3 ,value for Hold is the fixed value

154 Input 2 function

210 Analog out 4, value for Hold is the fixed value

155 Input 2 active level

211 Anglog out 1, out value when in Hold

173 Relay 1 function

212 Analog out 2, out value when in Hold

174 Relay 2 function

213 Analog out 3, out value when in Hold

175 Relay 3 function

214 Analog out 4, out value when in Hold

176 Relay 4 function

215 Analog out 1, out 22mA on alarm

177 Relay 5 function

216 Analog out 2, out 22mA on alarm

178 Hold function enable

217 Analog out 3, out 22mA on alarm

179 Hold Input enable

218 Analog out 4, out 22mA on alarm

180 Hold Output enable

219 Analog out 1, fixed value selection

181 Manual hold

220 Analog out 2, fixed value selection

182 Hold Delay

221 Analog out 3, fixed value selection

183 Analog out 1, mode

222 Analog out 4, fixed value selection

184 Analog out 2, mode

224 Serial communication, Baud Rate

185 Analog out 3, mode

225 Serial communication, Parity

186 Analog out 4, mode

226 Serial communication, RemLink Timeout

187 Analog out 1, data channel

227 Serial communication, RemEdit Timeout

188 Analog out 2, data channel

228 Serial communication, Stop Bits

189 Analog out 3, data channel

190 Analog out 4, data channel

301

3 Probe parameter 1-11 was changed

191 Analog out 1, parameter to follow
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To exemplify how the log event system works:

For Setup event code 21
Set point 1 status; with old value 0 (disabled) and new value 1 (Enabled)
For Setup event code 22
Set point 2 status; with old value 22 (disabled) and new value 2 (Enabled)
For Setup event code 34
Set point 2 parameter; with old value O main reading (pH or ORP) and new value 1 (Temperature)
For Setup event code 45
Set point 1 parameter; with old value 8.00 and new value 8.39

Event LOG

Controlier Info Contraller ID 1
Serial No. PO140000111
HWVersion RO
Firmware V1.10 X V4.2 2022-06-27
Language 21

Decimal separator XX

DATA LOG

Date Time Error Alarm Warning Setup EVT no. Old value secccee

01.07.2022 14:21:07 — —~ — [21)-Setpoint1 Disable .
01.07.2022 —~ — [29]-ModeSetpoint1 ON/OFFHigh .
01.07.2022 —~ — [45]-ValueSetpoint1 NA E
01.07.2022 —~ — [61]-HysteresisSetpointl  NA .
01.07.2022 —~ — [65]-DeviationSetpointl  NA :
01.07.2022 —~ — [173}Relaysl Disabled .
.
.
.
.
0seccccsccccsnnee cececcsssssssssans ceessssssssssscee ceccccsssssssssans ceecscsssssssssns .o
.
Secees Newvalue 1stpoint ndpoint  Irdpoint  Processcal  Offset Slope HOLD Cleaning
Enable — — — — — — - -
PIDHigh — — — — — - - -
5.000 g‘fL - - - - - — -
1.000gl - - - - - - - -
1.000gL  — — — = — —
CtriSetPl - — e = = =

Figure 22: Event logging example
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14. GENERAL SETTINGS

General is the ninth item under Menu selections.

0 Navigation
* With item selected, press Setup to enter screen.

Menu

Technical Menu

Manual Mode
L

LCE Contrast 50 %
LCD Eackliaht 100%
LCD Shut0ff Time 10 min

* Use the (Ca ) ) keys fo navigate.
* Press the key to return to the menu without saving.

* At the prompt, enter the passcode.
* At the prompt, select YES fo place unit in HOLD.
* Press the corresponding virtual key (bottom right hand side of the screen) o confirm selection.

Note: Settings will only be saved by selecting YES in the Menu exit screen warmning.

Log Interval

Option: 10s, 30s; 1, 2, 5, 10, 15, 30, 60, 120, 180 minutes
* With parameter selected, press Modify for the drop-down list to display.
* Use the (Ca J(v ) keys o navigate between options.
* Press Select to save.

General Setu

LIZIZI Contr‘aat
LCDO Backlight
LCO Shut0ff Time 1101 i [+ 0l Tiln [+

LCD Contrast

Option: 0 to 100%
* With item selected press Set for the horizontal scroll bar that shows the contrast level to display.
* Keep the (a ) key pressed fo increase or the () key to decrease the contrast.
* Press CFM to save.

General Setup [
Log Inkerwal

LED Backlight

%,
LCD ShutDff Time 10 min [+
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LCD Backlight

Option: 0 to 100%
* With item selected, press Set to open for the horizontal scroll bar that is used to adjust the backlight to display.
* Keep the (A ) key pressed to increase or the (¥ ) key to decrease the backlight intensity.
* Press CFM to save.

Genet-al Setup b
Liog Inkerwal
LCD Contrast

ht
LCD Shut0ff Time

LCD ShutOff Time

Option: 10 min, 30 min, 60 min, Disabled
* With item selected, press Modify, for the drop-down list to display.
* Use the (A J( V) keys to navigate between options.
* Press Select to save.

General Setup [ General Setup [
Log Inkerwal 10z =
LCO Contrask 504 ™ -
LCO Backlight 50 %

LCO Shut0ff Time 10 min] g

Key Beep

Option: Enabled, Disabled

With item selected, press the corresponding virtual key to foggle between options. An acoustic signal confirms
the enabled parameter.

Genet-al Setup b
LCD Backlight [
LCO ShutOff Time 10 mir |™
ey Beap L]

lemi and Errors Beep BA [+

Alarms & Errors Beep

Option: Enabled, Disabled

With item selected, press the corresponding virtual key fo toggle between options. The check mark confirms
the enabled parameter.

General Setup [
LCO Shutdff Time 10 min [
[m|

Warning! When enabled, if the measurement is in alarm, a very loud beep will come from controller. Turn on
Manual Hold to subdue this Alarm state.
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Date
Option: year / month / day

* With item selected, press Set to modify.
* With selected value flashing, press the (> ) key to navigate to the right between year /month / day.

* Press the (A J(V ) keys to increase or decrease the value.
* Press CFM to save the value.

Genetal Setup

LCD ShutOff Time 10 min
K.ay Beap ]
Alarms and Erraors Beep O
20 )|

Date Format
Option: yyyy-mm-dd, dd-mm-yyyy, mm-dd-yyyy, yyyy/mm/dd, dd/mm/yyyy, mm/dd/yyyy

* With item selected, press Modify for the drop-down list o display.

* Press the (4 ) (] keys to navigate between options.

* Press Select to save.
General Setup [

General Setup
FK.ey Beep

Alarms and Errors Beep
202

Time
Option: h/m/s

* With item selected, press Set to modify.
* Press the (> ) key to navigate right between digits; use the (s )Y ) keys to increase or decrease the value.

* Press CFM to save.
General Setup [

Alarms and Er+ors Beep B~

Date 20ZEI0ZSEE (m

Dake Format  gugudm
ine 10:47:4

Time Format
Option: hh:mm:ss 24h, hh:mm:ss 12h
* With item selected, press Modify for the drop-down list to display.

* Press the (Ca )Y ) keys to navigate between options.

General Setup

Date
Date Format

* Press Select to save.
[ General Setup [
L]

2022002425 (&
yugymim S did [
1 i
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Decimal

Option: “.” & "
This option is a field separator for Log files. It may be set as comma “,” or full stop “.”depending upon region

preferences.

With item selected, press the corresponding virtual key to toggle between options.
General Setup [
Dabe Format  guuufmmsdd =
Time 10:42:03 AM [

Time Format  hhomm:ss 12k

Temperature Unit
Option: Celsius (°C), Fahrenheit (°F)
With item selected, press the corresponding virtual key to toggle between options.

Genearal Setup [
Time 104808 AM (=
Tirne Format  hheram:ss 12h g

Decimal

Language
Option: Deutsch, English, Espaiiol, Frangais, Italiano, Magyar, Nederlands, Portugués
This option allows the user o choose the desired language in which all information will be displayed.
* With item selected, press Modify, for the drop-down list to display.
* Press the (LA )] keys to navigate between options.
* Press Select to save.

General Setup [
Decimal .
Temper-atur-a Unit L
Language Engliz

Restore Factory Settings [+

Restore Factory Settings
This option allows the user to erase all user settings and reset the instrument to the default factory settings.
With item selected, press Set to restore default settings.

Genetal Setup b Warning
Decimal = Ar-e wou suke gou
Temper-ature Unit T wanktorestare
Language Eralizh | A factary settings?
Fesbote Fackory Settings

[_vEs ]

Controller Info
With Controller Info selected, press View to display model version, language version, and serial number.

General Setup [ Contraller Info

Tempet-ature Unit L Model HIS10-0540
Langquage Enalizh Firmtuare Wi
Restore Fackary Settings |™ Language 1.0

Controllet Info Serial Mo ===
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Controller Password
Option: 00000 to 99999
* With item selected, press Modify for the password input screen.

* Press the (L4 ) key to increment the digit (displayed flashing) and the () key to decrement.
* Press CFM, to save.

* Press the (> ) key o navigate right between digits.

Genetal Setup b Passwiotd Manu
Reshore Fackory Settings | Enter new passward:

Controller Info
Controller Passuwor [m] |m LLLLL
Controller 10 0000 [+] Ho password

T (| 92

Controller password protects against unauthorized changes. It is required if modifications are made.
After the password has been enabled, parameter modifications or probe calibration data are password protected.
* Entering the password unlocks the controller e &.

* In measurement mode, the controller is automatically locked again after about 10 seconds == &.
For further details, see Enabling & Disabling the Password section.

Enabling & Disabling the Password
To enable the password:

1. From Main Menu, press the (Ca ) or (¥ ] key fo navigate to General setup, Controller password.
2. With Controller Password menu item selected, press Modify.

Genet-al Setup b
Restore Factory Settings |4
Controller Info

Controlle ord O
Controller 10 [

3. Use the (Ca )] keys to modify the flashing digit, press the (> to move places, repeat.
Then press CFM, to confirm the choice.

Password Menu Password Menu
Enter new password: Enter new password:
Ho password Ho password
[ ] [ ]
4. Rekey the password and press CFM to save the password.
Fasswiord Manu Fasswiord Manu
Confirm new password: Confirm new password:
Ho password Ho password
[ ] [ ]
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5. Once the password has been enabled, the controller displays the confirmation screen and a check mark

will appear.
General Setup [7]
Lanaquage English |~
Restore Factory Settings
Controller Infao -
Controller Password |

Note: After the password has been enabled, Setup changes are password protected.
Entering the password unlocks the controller == &.
In measure mode, the controller is automatically locked again after about 10 seconds wmE== &.
To disable the password:
1. Press Modify and use the (Ca )Y ) keys to enter the password.
2. lgnore prompt to enfer new password and press Disable. The password is automatically disabled.

Password Menu: Passwiord Manu Genet-al Setup b
Enter password: Enter new password: Restore Factory Settings |2
0000 00000 Contr-ollar Info
Contraller 10
[ ] [+ ] Dizable ]

Note: If the password is entered incorrectly five times, users will require assistance from Hanna Instruments
service feam.

Controller ID
Option: 0000 to 9999

With Controller ID selected, press Set to modify. Press the (4 ) key to enter the digit. Keep the (4 ) key (or
(v ) key) pressed to increment (or decrement) by one, every second. Press CFM, to save.

Genetal Setup b
Reshore Fackary Settings
Controller Info
Controller Passward
Controller 10

Note: If you have more than one Controller it is advisable to give each a separate Controller ID.

Remote Control
Option: Enabled, Disabled

This option allows the user fo enable Remote Control. This must be enabled if using the PC application HI92500.

With item selected, press the corresponding virtual key, to toggle between options. The check mark confirms
the enabled parameter.

General Setup += G General Setup += G
Controller Info - Controller Info -
Controller Password O Controller Password O
Controller 10

& Cont

iemote Conbrol
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Comm Protocol (Communication Protocol)
Option: Hanna

This is a read-only parameter that indicates supported transmission mode.

With protocol selected, press Setup to start configuring communication parameters.
General Setup

Controller 1D o001~
Femote Conteol ]

Comin Prokocol anina)™
Startup delay 5 min [+]

Sakup

Hanna communication protocol Setup

Net Address
Option: 01 to 99
This option allows the user to set the RS-485 address. The controller and the PC application (i.e HI92500 for
Hanna protocol) must have the same RS-485 address to communicate.
* With item selected press Set to modify.
* Keep the (4 ) key pressed to increment or the (¥ key to decrement by one every second.
* Press CFM to save.

Comm Probocal Setu

et Addres=_ 01]
Baud Rate 600
Farity More
Stop Bits 1

Baud Rate
Option: 9600, 19200, 38400, 57600, 115200, 256000
This option allows the user to set the desired speed for the serial communication (baud rate) in bps. The controller
and the PC application (i.e HI92500 for Hanna mode) must have the same baud rate.
* With item selected, press Modify for the drop-down list o display.
* Use the (Ca J(v ) keys o navigate between options.

* Press Seledt to save.
Comm Probocol Sety
He| EFTT—— 1
Baud fiate FE0D 19200 -
Faf 38400 o
Skop Bits Shop BT 1

[ Select ]

Parity

Option: None, Odd, Even

This option allows the user to set communication parity based on the parity mode of the connected device.
* With Parity selected, press Modify for the drop-down list to display.
* Press the (Ca J( Y ) keys to navigate between options.



General Settings 76

* Press Seledt fo save.

Camm Praotocal Setup ol Camm Protocal Setup ol
Met Addres: = M| =
Baud Rate SE00 Eaf 01dd
Farity Ewven
Stop Bits 1 Stop Bt 1
Stop Bits
Option: 1, 2

This option allows the user o set stop bit option based on the sfop bit of the connected device.
* With Stop Bits selected, press Modify for the drop-down list to display.
* Use the (a J(¥ ] keys to navigate between options.
* Press Select to save.

Comm Praotocal Setup all Comm Protocal Setup all
Baud Rate SE00 (= EBaf | =
Parity Mone P3| A
RemLink_Timaout B0 = RemCirk_Timeod s

RemLink_Timeout

Option: 1010 1200 s
This option allows the user to enter the number of seconds that a remotely connected device should wait for an

acknowledgement (for a command) before timing out.
* With item selected, press Set to modify.
* Keep the (¥ ) key pressed fo increment or the (¥ ) key to decrement by one, every second.

* Press CFM fo save.

Baud Rate
Farity More
Stop Bits

RemEdit_Timeout
Option: 1010 1200 s
This option allows the user o enter the number of seconds that a remotely connected device should wait before
exifing Edit mode.
* With item selected, press Set to modify.
* Keep the (a ) key pressed fo increment or the () key to decrement by one, every second.

* Press CFM to save.

Shop Bits

FemLink_Timzout
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Startup Delay
Option: 1 to 30 minutes
Startup Delay is a timer used to prevent Control functions (relays or outputs configured for measurement or
temperature) from functioning during controller startup.
* With item selected, press Set fo modify the time.

* Use the (4 ) Jkeys to adjust the value.
* Press CFM to save.

Genet-al Setup b
Remate Contral BA -
Comi Praokocol Hanna
Sk ala F roi

Zlariup delay 2 [
Setup Timeout 10 min [+

During power up the following will be displayed as the counter counts down in 10 seconds intervals.

Startup delay Az

402"

25.0"

Setup Timeout

Option: 1 to 30 minutes
Setup Timeout is a timer used to bring the controller back to Measure mode from another mode when no keyboard
input has occurred. Selected changes will not be saved.

* With Setup Timer selected, press Set to modify.

* Press the (4 ) key fo enter the digit and increment the value, and the () key to decrement.

* Press CFM to save.

General Setup [
Remate Contral BA -
Comm Praokocol Hanna

Startup delay 5 [ [

Setup Timeout

Setup Note: The controller validates the configured Setup when attempting to exit Menu and directs the user
to any invalid parameters. At prompt, to save changes, press YES to confirm choice.
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15. FUNCTIONING MODES & PROCESS VARIABLES
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Functioning Modes & Process Variables

Default values

Probe type

Controller setting pH ‘ ORP ‘ DO ‘ EC Temperature
Alarm High Probe maximum range
Alarm Low Probe minimum range

) DO Conc: 8.26 mg/L| sal %: 200% o o
Set pint B.O0pH | S00mV | ™50 6100 % | Ec. 1000 mo/em| 2> <7 )
Hysteresis for 0 or 17 o
ON/OFF Control 1.00pH | 50 mV 5.0 %Sat 1.000mS | 3.0°C(37 °F)
Deviation for 0 of (270
Proportonal Confrol 1.00pH | 50 mV 5.0 %Sat 2.000mS | 3.0°C(37°F)
Analog output Parameter Ctil. Setpoint 1
Analog output OmA limit —100 %
Analog output 20mA limit 200 %
Fived value for 0 . 0 0 of (770
10 Hold mode 50% | 50% 50% 50% 25°C(77 °F)

Operational modes overview

LED status legend

STATUS HOLD

@  Measure mode @ HOLD Off
O Warming ©  HOLD On
@® Frrors

-o- Alarms
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16. CONTROL MODES & ALGORITHMS

HI510 is intended to be used to control industrial processes.

The instrument and sensor measure the process variable. HI510 uses control settings to control outputs
that are connected to auxiliary equipment to control the process variable fo the desired value.

The HI510 uses smart probes to measure the process variable and temperatute.

The smart probe stores the probe type, calibration data, Model, Firmware version, Serial number and Factory
calibration date in the probe. In the case of a pH probe, it converts the high impedance mV value to a digital
signal for clean measurement transport to the controller.

HI510 runs two independent control loops simultaneously.

The controlled variable can be selected between supported parameter (parameter probe) and temperature. Once
selected, any alarm conditions link to it alone.

There are three types of algorithm corrections that can be applied to the control function: On/0ff, Time proportional
,and Proportional Integral & Derivative (PID).

The HI5T0 uses outputs to interact with pumps, valves, and other equipment to control a process. It contains
Relays and Analog Outputs for this purpose.

Control Qutput Element Output
Relays On or Off
Analog Outputs (AQ) 0-20 or 4-20 mA

The On relay state occurs when the relay is energized:
» NO and COM connected
» NCand COM disconnected
The Off relay state occurs when the relay is de-energized:
» NO and COM disconnected
» NCand COM connected
The Analog outputs can be adjusted to a minimum value of OmA (default) or 4mA and a maximum value of
20mA. See 8.2 Analog Outputs.

Control Algorithms

This section describes the controller behavior with a pH smart probe. It presents a similar behavior with other
smart probes.

There are three control algorithms implemented in HI510; and each algorithm has both specific and common
seffings. The common settings — overtime & minimum on time — affect control output after the specific algorithm
settings and rules are evaluated.

The overtime (safety timer) sets the maximum continuous time that the control element is running af it’s
maximum value. If this time is exceeded, the control will be stopped and an alarm generated.

The minimum on time timer sets a time value fo confrol the speed of the relay status change. This timer prevents
the relay and connected device from “chattering” by forcing a minimum on and off time. This is necessary to
profect elements that are driven (e.g. actuators, motors, contactors) from electrical and mechanical shocks.
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™\ Navigation:

* Press the (=] from the Measure mode.

* Select Setup from Channel.

* Select Setup with Control Settings highlighted.

* Press the (A (v ] keys to move between parameters.

* Select parameter to be controlled.

* Assign the Set point value and select control mode: On/Off (constant), Proportional, PID.
SelP1 Enabled
i
I:o PID H

ﬂ

Minimim 07

16.2.1. On/Off Control Algorithm

On/0ff Control is the simplest type of feedback control. The controller drives the relay On or Off, and the Analog Output
at the maximum or af the minimum value depending on the position of the controlled variable relative to the Set point.
The control mode can be set High or Low. High control mode is recommended if the process value is too high
and users want o decrease it using an acid. Low control mode is recommended if the process value s too low
and users want to increase it using a base.
Inputs

* Set point as an absolute controlled parameter value

* Control mode as High or Low

* Hysteresis as a relative parameter, one-side only

Oufputs Control enabledi LUpdme rate

* Control output as either 0 or 100%

Update rate = 1 second Set point

Enabled by Control mode On/0ff control block mmput
* Settings - »

* Controller status Hysteresis >

Over’rimeT TN\inimum On time

Figure 23: On/Off Control Block Algorithm

On/Off control (Low mode) is modeled as follows:

€O, =1 CO,-1=0 (0 — Control Out
0 1¢f PV <SP+ Hysterests 1¢f PV <SP PV — Process Value
"104f PV > SP+ Hysteresis “|04f PV =SP SP — Set point
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On/Off control of a batch pH process using a pump as external dosing device
Dosing solution can be an acid or a base, depending on the desired results. Control mode can be set as High or Low.
With On/Off control type enabled in Setup, the algorithm uses configured “Set point” and “hysteresis” parameters.
See 6.3.1 Control Settings Navigation section for further details.
With High mode control, the hysteresis is below the Set point. With Low mode control, the hysteresis is above
the Set point.
* When in High control mode the controlled process valug is too high. The dosing pump runs (adding an acid
to bring down the pH) until the process value decreases fo the Set point minus hysteresis value. Above the
Set point, the relay is activated. The dosing pump turns off and remains off until process value reaches
Set point value.
* When in Low control mode, the controlled process value is too low. The dosing pump starts running (adding
a base to bring up the pH) until it reaches the Set point plus hysteresis. The pump remains off until the
process value decreases to a value equal to Set point.

On/Off Control
High control mode Low control mode
Relay status Relay status
On On
Hysteresis Hysteresis
off off
Set point Measured value Set point  Measured value

Figure 24: On/Off Control, High /Low Control Mode
Following graphs exemplify how the input parameters work.
Here’s an example of hystersis-free control output.

T Process value
’ \ /\/\_/\

On
Control output | o

On
Control output | ¢
\

Control mode High

Control mode Low

Figure 25: General On/Off Control
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By setting hysteresis, an upper and lower control limit is created. The switching around the Set point is thus reduced.

T o Process value

SP Hysteresis
1o = (L
Control output | og \ H ‘ P [ L» Control mode High
BN B ST
Control output Bﬁ I \ 3 I \ I p Control mode Low

! o o
Figure 26: On/Off Control with Hysteresis

Running control On continuously for an extended period of time is prevented by Overtime control action.

Process value

o e RS o Hysferesis
On 3 3 1 1 :
Confrl oufpu p | | \_, Control mode High
| | | | | ‘ p Overtime

Figure 27: On/Off Control, Overtime Control Action

Relay On time has a guaranteed minimum fo prevent stressing the actuators electrically or mechanically.
‘ ‘ ‘ ! Process value

SP //\\//\\/ ——— . Hysteresis

Control output ‘ ‘ | ‘ ‘ | ‘ ‘; Control mode High
| | : p Minimum On time

Figure 28: On/Off Control, Minimum On Time
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On/Off Control Interaction with Controller Status

. Relay assigned fo Analog Output assigned fo
Fundiion / Hods Confrol Output Setpoint Control Qutput | Setpoint Control Qutput
Measure | 0 or 100% Off or On Scaled value of control output
Start up | 0% off Scaled value of control output
Control | Hold | 0% off Sculefi value of last control output
or a fixed value of control output
Scaled value of control output or
* 00
Alorm* | 0% Of 22 mA, if option configured
. Scaled value of last control output
0
Cleaning 0% Of or a fixed value of control output
Edit 0% of Sculed value of last control output
or a fixed value of control output
Calibration 0% of Scule.d value of control output
or a fixed value of control output
Manual 0% On or Off Any value in range 0 to 22 mA
Error 0% Off Scaled value of control output

* Controlled parameter alarms, overtime control alarms, probe disconnected

16.2.2. Proportional Control Algorithm

With proportional Control (Proportion) the controller drives the relay from continuous On to Off in a defined control
period. The Relay On time of the activated control is proportional to the “deviation value”, a variance from the
Set point. At the full deviation the relay is fully On with the maximum output occurring. As the measurement
approaches the Set point through the deviation, the On time (relay energized) is decreased. This provides tighter
control of a process variable compared to On / Off control.
Itis best used in batch or recirculating systems that retain the solution for a period of time.

Inputs

* Set point as an absolute controlled parameter value
* Control mode as High or Low
* Deviation as a relative parameter

* Control period as time

* Dead Band as a relative parameter value

Where:

Deviation is the inferval aligned with the Set point where control output can take values from 0 to 100%.
0% indicates no action and 100% indicates full control output action. If control output is assigned to a relay,
0% control output will keep relay Off during control time, while 100% will drive relay On for this entire time.
A low value for this parameter is suitable for low latency processes, allowing the control system to react quickly

and strongly.
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Control Period is the time interval required for updating control output. High dynamic processes require frequent
control updates, meaning shorter control periods.

Dead Band represents an area where the error between Set point and process value is considered 0. Dead Band
area is unidirectional, for Control mode Low is below the Set paint, for control mode High is above the Set point.

Outputs Control enobledi L Control period
* (ontrol output as 0 to 100%

Update rate = Control period Se”]°'4m>

Enabled by Control mode )
* Settings o Proportional control block  Control output
* Controller status Deviation
Dead Band )

Oven‘imeT TMinimum On time

Figure 29: Proportional Control Block

The Proportional Control (Low mode) is modeled as follows:

CO,.. >0 CO,. =0
error = SP—PV error = SP—PV
0if SP—PV<0 0if SP—PV < DB
T\ DEV if SP— PV > DEV """\ DEV if SP— PV > DEV
__ error __ error
C0.= pEv C0.= prv
t,, = CP+CO, t,,= CP+CO,
tg/f =CP— ton t,,_// = CP —ton

(0 — Control Qut (P — Control Period
PV —Process Valve 1, —Time Relay is On over CP

SP —Set point o — Time Relay is Off over (P
DB — Dead Band f,.] — Time at n-1 (P

DEV — Deviation t,—Time at n P

error = SP- PV

Proportional control of a batch pH process using a pump as external dosing device

Same as with On/0ff control, for Proportional control, a dosing solution can be an acid or a base depending on
the desired results. Control mode can be set High or Low.

With Proportional control enabled in Setup, the dosing time depends on the Deviation, the Control period, and
how far the measurement is from the Set point. The controller will vary the On and Off times in the defined
control period.



Control Modes & Algorithms 86

Once enabled, and within the Deviation, the duration of the activated control is proportional to the variance; as
the measurement approaches sef point, the On period (relay energized) diminishes.

Note: When configuring the Setup values for this control, it is important to understand the dynamics of the
process. This can be determined by manually adding chemicals to the process and seeing how long they take
to react. The Control period should be approximately 1 times it takes the system to react. If this time is too
short an additional dose causes overshooting the desired Set point, if it is too long, the Set point may never
be reached.

Control Low for HI510 base-dosing solution
ReIGVT 03"."%' g
on perio
o ‘l
\

SP
100%  75%  50% 25% 0%

Deviation

Figure 30: Control Low with Relay On, Set Point and Deviation

Control High for HI510 acid-dosing solution
Relay
Control
On ‘
\

period
Off
Figure 31: Control High with Relay On, Set Point and Deviation

P
0% 25%  50% 75%  100%

Deviation

Following graphs exemplify how the input parameters work.
Relay On time is proportional with Setpoint variance over Control period.

Control period Process value

?
5P ‘\ /\/\f; 1_\,Devionon

‘ On
Relay out | (¢ Control mode

‘ 0 High
n
Relay out | of Control mode
\ Low

Figure 32: Proportional Control, Relay Out - Control Mode High/Low
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Analog Output is proportional with Set point variance over Control period.

(0""0| Pe"0d ‘ ~ Process value
SP //\\_/ \/ r‘l1>Devmh0n
r20mA | |
Anolog out | ggmy ﬁj | y—!—\ m > Conrrol mode
L S S |
Analog out | | Conrrol mode

0/4 mA Low

Figure 33: Proportional Control, Analog Out - Control Mode High and Low

Running control On continuously for an extended period of time is prevented by Overtime control action.

Control period

Process value

F-4--p¢ Deviation

Sp-

Reloy out T N i i i i
L T T R Proportional control
j_. Overtime ~ mode High
V

Figure 34: Proportional Control, Relay Out - Proportional Control Mode High, Overtime

Relay On time has a guaranteed minimum to prevent stressing the actuators electrically or mechanically.

Process value

Control penod ‘

Deviation

‘ 4“—
Min. On fime

Relay out | o ﬂ rlﬂ_mﬂ H MH

Relay out with min.

Propomonul control
On time control action

EEE nm E | i

Figure 35: Proportional Control, Relay Out, Proportional Control Mode High, Min. On Time
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Dead band minimizes noise influence on control output near Set point.

Control period Process value
SP PRI
' /\/\f Dead Band
- Deviation

On |
Relay out Oﬁ‘
Proportional control

Relay out with On “ mode Low
\

Dead Band ~ Off
Figure 36: Proportional Control, Relay Out, Proportional Control Mode Low with Dead Band

Proportional Control Interaction with Controller Status

. Relay Assigned to Analog Output Assigned to
Fundion / Mode |- Control Qutput Set Point Control Qutput | Set Point Control Qutput
010 100% "On" "On" for the time
Measure from Control Period | control output is On Scaled value of contol output
_ |Startup 0% off Scaled value of control output
2 | Hold 0% of Sculed value of last control output
or a fied value of control output
Scaled value of control output
* 0,
Alarm 0% Of or 22 mA, if option configured
Cleaning 0% of Sculgd value of last control output
or a fixed value of control output
Edit 0% of Sculgd value of last control output
or a fixed value of control output
Calibration 0% of Sculgd value of last control output
or a fixed value of control output
Manual 0% On or Off Any value in range 0 to 22 mA
Error 0% off Scaled value of control output

* Controlled parameter alarms, overtime control alarms, probe disconnected
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16.2.3. Proportional Integral Derivative (PID) Control Algorithm

PID control on the HI510 is a mathematical control-loop method that automatically applies algorithm corrections
o the control function.

Proportional, Infegral, and Derivative control actions are brought together to create a single PID control algorithm.
PID systems use feedback (through integration) and prediction (through differentiation) algorithms.

Various tuning parameters must be set by the user and these enable a prediction based on the speed of the
process response to the output. With a well-tuned system, overshoot, offset and oscillations are eliminated.
PID can be used for closed loop (e.g. batch tank) and open loop (e.g. chemical injection into a pipe) systems.

Inputs

* Set point as the desired value of the controlled parameter

* (ontrol mode as High or Low

* Deviation as a relative parameter

* Control period as time

* Reset time for infegrative component as time

* Rate time for derivative component as time

* Dead Band as a relative parameter

* Dead Band Gain as 0 to 100%
Where:
Deviation is the interval aligned with the Set point where control output proportional term can take values
from 0 to 100%. 0% indicates no action and 100% indicates full control output action. If control output is
assigned to a relay, 0% control output will keep relay Off during control time, while 100% will drive relay On
for this entire time. A low value for this parameter is suitable for low latency processes, allowing the control
system fo react quickly and strongly.
Control Period is the time interval required for updating PID control output. High-dynamic processes require
frequent PID calculations updates, meaning shorter Control periods.
Reset time indicates the history of the process control efficiency - sum of errors between Set point and measured
process value. A low value for this parameter, will increase the representation of previous errors in the control
output. This option is appropriate if deviation parameter is large or/and process has a high latency.
Rate time is a predictive parameter that indicates the speed of evolution of the control errors. It is based on
current and previous errors. A large value will increase control response to fast disturbances, but will also make
control more vulnerable fo noise. Slow processes require rate time fo be close to 0.
Dead Band represents an area where the error between Set point and process value is considered 0. The
integrative term does not change in this area.
Dead Band Gain is a coefficient applied to PID integrative term in the Dead Band area. 0% indicates that the
integrative term is nullified and 100% indicates that the term is part of the control output.
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Outputs Control enubledi Ltontrol period
* Control output as 0 to 100% Sef o
_ ef point
Upd;lltedr(;te -" = (ontrol period Control mode
Enabled by o
Deviation N Control output
* Seffings Reset fime PID control block ~ —>
* Controller status Rate fime
Dead Band
Dead Band GuinI

OverIimeT TMinimum On time

Figure 37: PID Control Block

The transfer function of a PID Control is modeled as follows:
Kp+ Ki/s + skd = Kp(1+1/(sTi) + s Td)

Ti = Kp/Ki, Td = Kd/Kp

with:

where:

» the first term is the Proportional action

» the second term is the Infegrative action

p the third term is the Derivative action
Proportional action can be set by means of the Proportional Band (PB). PB is expressed in percentage of the
input range and is related to Kp with:

Kp = 100/PB

r1rrrrrr 1~

1
Controller
output

I
I
I
I
I

0 Error

Proportional Band

Figure 38: Proportional Action by Means of Proportional Band

The proportional action is set directly as Deviation (D) in control parameter units.
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The relation between D and PB is:
D = Range * PB/100
Ti = Kp/Ki, Reset time
Td = Kd/Kp, Rate time

K

PM

P -
KIM

Sp__terror DB

- %I%{j%<m

0BG . PWM
DM
%
PV D —
Figure 39: Controller Structure Representation

SP — Set Point DBG — Dead Band Gain

PV — Process Value Kpy, — Maximum proportional term representation

P — PID proportional term K, — Maximum integrative term representation

| — PID integrative term Ky, — Maximum derivative term representation

D — PID derivative term AO — Analog Out

DB — Dead Band PWM — Qutput driving relays

PID control of a batch pH process using a pump as external dosing device

As with On/0ff and Proportional control, a dosing solution can be an acid or base depending on the desired
results; and the control mode can be set High or Low.

With PID control enabled in Setup, the dosing time depends on the Deviation, Control period, Reset time, Rate
time, as well as how far the measurement is from the Set point.

Once enabled, a controller in proportional/integral mode (P mode) works in a fashion similar to a controller in
proportional mode, but also integrates the error over time to reduce the variance error fo zero.

A controller in PID mode incorporates the three control functions into a single control scheme. The addition of
derivative function to the Pl mode results in the capacity to attenuate overshoots fo some extent, but adds the
risk of instability if the process is noisy.
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Proportional Function

With the proportional function, control output is proportional to the variance value.
Figure 40 illustrates the process controller behavior with a pH probe. Similar graph may apply for mV
measurements.

o

M’rotess value
| 4

\ Time

Error

Relay out
| Tc

Figure 40: Proportional Function with pH Probe Connected

Time

When a relay is assigned to proportional control, the controller calculates the relay activation time at certain
moments e.g. 10, 10-+Tc, 10+ 2Tc (Tc=Control period).
The On inferval (shaded areas) is dependent on the error value.

Integral Function

With the integral function (Reset time), the controller will reach a more stable output around the Set point,

providing a more accurate control than with the On/Off or proportional action only. The integral function uses
feedback.

Derivative Function

The derivative function (Rate time) compensates for rapid changes in the system reducing undershoot and
overshoot of the pH value. The derivative function utilizes predictive behavior.

During PID control, the On interval is dependent not only on the variance value but on previous measurements too.
Figure 41 illustrates how the response overshoot can be improved with a proper Rate-time setting.

pH
Low rate
N3 a
Proper rate setting
fy RATE TIME COMPENSATES FOR RAPID CHANGES Time

Figure 41: Derivative Function with pH Probe Connected
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Tuning PID Parameters using relay on/off controlled device
PID parameters have to be adjusted to a user’s process variables. Values for PID parameters depend on the

ins

talling process characteristics e.q. overall liquid volume, recirculated flow, dosed reagent concentration, flow

mixing, process buffering, electrode’s response time.

Optimum values for PID parameters can be tuned (adjusted) after an experimental tuning procedure. To get the
best possible control, a “trial and error” tuning procedure must be first performed.

Below listed five parameters can be adjusted to achieve a fast response time and a small overshoot:

Ple

P Set point
» Deviation
P Reset time
P Rate fime
» Control period

Note: Users have to disable the derivative and integrative actions by setting the Rate time to 0 and Reset
time to maximum. Control period and Set point need to be at maximum value. Deviation needs to be set at
minimum value.

ase note that this procedure allows for a rough setting of the PID parameters only and would not fit all processes.

Reset time and Rate time parameters should be set by technical personnel only.

1.
2,

Turn On controller. Set the log interval to 10s.
Start with a solution that has a pH or mV value different enough from the dosed liquid (e.g. a minimum
of 3 pH or 150mV difference).

Turn On the dosing device at its maximum capacity and note down the starting time fo correlate with
controller real time clock taken from the daily log files.

The pH or mV will start to vary and subsequently will reach a maximum rate of change (slope).

At this stage, stop dosing reagent.

Transfer the log file on a USB flash drive.

Connect to a PC and download the data from the USB flash drive and prepare the process graphic.

On the chart draw a tangent to the maximum slope point until it intersects with the horizontal line corresponding
to the initial pH or mV value. Read the system time delay (Tx) on the fime axis.

The deviation, Reset Time and Rate Time can be calculated from the following:

Deviation = Tx * max. slope (pH or mV)

Reset time= Tx/ 0.4 (minutes)

Rate time= Tx * 0.4 (minutes)

. Set the above parameters and restart the system. If the response has too much overshoot or is oscillating,
the system can be fine-tuned by slightly increasing or decreasing the PID parameters one at a time.
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The example graph given here was obtained by dosing an alkaline solution to a weak acid solution in a tank.
For this, the initial setfings have been:

Maximum slope = 3 pH/5 pH
minutes = 0.6 pH/minute

Control period = Tx = approx. 7 minutes

Deviation = Tx * 0.6 = 4.2 pH

Resef time = Tx/ 0.4 = 17.5 minutes

Rate time = Tx * 0.4 = 2.8 minutes

3pH

5 min.

Tx

To Time
Figure 42: Tunning PID Parameters, Dosing an Alkaline Solution to a Weak Acid

PID Control

Following graphs exemplify how input parameters work.
Control out is proportional with the Set point variance, the sum of previous control errors and an esfimation of
the future ones.

) Process value
A Control period

Deviation
sp <+“—
Rela
ouTy
Analo PID control
n([)]utg mode Low

Figure 43: PID Control Mode Low, Relay & Analog Out

Relay On time has a guaranteed minimum to prevent stressing the actuators electrically or mechanically.
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Process value
y  Confrol period

' > e TN L i
‘ /\\ . Deviation

»

P

! Min. On fime

IR D | |
| | - AN
! ! PID control
Sﬁlgl‘{noeulowttrglnélglon _] . . .I I modceom

Figure 44: PID Control Mode Low, Relay Out with Minimum On Time

To minimize overshooting, the integrative control part is zeroed as it approaches Set point.

) Process value
o Confrol period

p— <+ 0 | ) | | | | |
o N Jﬁ—De"d o
e e T Y
Min. On time
Relay out E D D U
Relu_yhout ! ! PIDdconIrol
wit o ‘ ; mode Low
0% Dead — I . I I e
Band Gain

Figure 45: PID Control Mode Low, Relay Out with 0% Dead Band Gain

To minimize overshooting, the integrative control part is diminished as it approaches Set point.

) Process value
o Confrol period

o> <« L N 'DeadBund
: : | / : :3\:\-/ | | <+——
T, /o T T Deviation
§Min O:nﬂmeii
m\\
Relay out
W WW D D D D
Relay out PID control
o ,J -_ LJ l | | ot Low

Band Gain
Figure 46: PID Control Mode Low, Relay Out with 50% Dead Band Gain
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PID Control Interaction with Controller Status
. Control PID Relay Assgned Analog Output Assigned to
Function / Mode . to Set Point .
Output | Calculations Set Point Control Qutput
Control Qutput
00r100%"On" "On" for time
Scaled value of control output
Measure from On control output o
Control Period is On
= Start up 0% Freeze Off Scaled value of control output
fm )
Hold 0% Resetto 0 of ScuIeFi value of last control output
and freeze or a fixed value of control output
Reset to 0 Scaled value of last control output
0
Alarm 0% and freeze Of or 22 mA, if option configured
Cleaning 0% Froeze of Scolefi value of last control output
or a fived value of control output
Edit 0% Reset o 0 of Scolgd value of last control output
and freeze or a fived value of control output
Calibration 0% Resef fo 0 of Scoled value of last control output
and freeze or a fixed value of control output
Manual 0% Reset 0.0 On or Off Any value in 0 to 22 mA range
and freeze
Error 0% Reset to 0 off Scaled value of control output

and freeze
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17. CLEANING MODE

Data acquisition is done by digital probes via specific sensors.

Due to process conditions sensors can get clogged. To maintain accurate and reliable data, the HI5T0 has
implemented the cleaning control function as a basic feature.

When in cleaning mode, the controller activates an external device (e.g. a pumps or valves).

Cleaning control block provides a specific sequence on cleaning outputs based on two control algorithms: Simple

cleaning and Advanced cleaning.
(leaning enahle(i iSample rate

Culendm"
(leaning Control eaning o
Timer > &

Sequencer Block

T(onnoller status

Figure 47: Cleaning Control & Sequencer Block

External digital input >

17.1. OVERVIEW OF CLEANING TYPES

Cleaning  Triggers Associated Relay Steps
Simple  * infernal friggers  any non-assigned relay  © instrument enfers HOLD mode
wateronly — (timer!, schedule?) can be set as Rinse Relay  configured relay(s) is (are) energized
* external trigger
* manual start
Advanced e infernal friggers  any non-assigned relay  © instrument enfers HOLD mode

water (timer!, schedule?) ~can be set for advanced ~  rinse is energized (pre-rinsing phase)
detergent * external frigger  cleaning (i.e. at least one  wash is energized (detergent phase)
* manual start Rinse Relay and Wash ~ ® wash is de-energized
Relay) (post-rinsing phase)

! If the trigger is set to fimer, entering in a Hold mode that overlaps with the trigger will add a delay fo the
cleaning cycle.

2 |f the trigger is set to schedule, entering in a Hold mode that overlaps with the trigger of the next start time
and exceeds the set time, the trigger will be lost. The trigger will still be activated if the internal clock doesn't
get past a minute over start time.
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17.2. CLEANING BLOCK INPUTS & OUTPUTS

(leaning block inputs and outputs are common to both Simple and Advanced cleaning.
Inputs common fo both types:
* (alendar
» cleaning triggered at specific time and week day. Internal RTC will be used as reference
* Timer
» cleaning triggered at a fix interval. The one second time base interval will be used for that.
* External digital inputs
» dleaning triggered af transition from inactive to active state on one or more digital inputs, provided
the inputs are assigned fo do this
* (Controller status
» cleaning can be stopped, suspended, or resumed upon controller reaching certain status
* (leaning enabled
» main condition that allows (or not) cleaning to run
* Sample rate
D timing has the one second time-base inferval used for all time-sequences evaluation
Outputs are assigned as:
* Rinse for both Simple and Advanced cleaning where one or more relays are assigned to cleaning, rinse phase.
* Wash for Advanced cleaning where one or more relays are assigned to cleaning, wash phase.

17.3. CLEANING SEQUENCES
(leaning sequences are specific to each cleaning type and are defined as follows:

Simple cleaning
* Rinse time, the time that Rinse relay is activated
* Recovery fime, the time necessary for the probe sensors to reach stable and accurate measurements

Advanced cleaning
* Pre-Wash rinse time, the fime allocated fo rinse the sensors before washing
* Wash time, the time allocated to wash sensors with a washing solution
* Post-Wash rinse time, the time allocated to rinsing the sensors after washing
* Wash cycles number, number of cycles completed with rinsing and washing solutions
* Rinse-Only cycles number, number of cycles completed with rinsing only solutions
* Recovery fime, time necessary for the probe sensors to reach stable and accurate measurements
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17.4. CLEANING ALGORITHMS

Simple Cleaning A

Start cleaning End cleaning

Simple Cleaning sequences

P> Time
Rinse relay | 78{1 ]
P Time
—+0n
Hold relay o b Time

Figure 48: Cleaning Algorithm, Simple Cleaning
Advanced Cleaning

T Start cleaning
End cleaning
Advanced | |
(leaning ‘ ‘ ‘ ' ‘ ‘
Pre-Wash Post-Wash Pre-Wash Post-Wash
sequences 1 Rinse ‘ Wash ‘ Rinse I Rinse ‘ Wash ' Rmse { Recovery ‘ » Time
1 I ! I I !
Cl . ; | ! | ! ?
i i | ! | | ! |
| ' | ! | | ! |
' i | ' i | ! |
i l l ! l | ' |
|
‘ Wash cycle * Wash cycles numher ‘ Rins-Only cycle * Rinse-Only cycles number ‘ L e
i i ‘ | 0 ‘ P Time
l | : ! i i ! |
\ | | | | |
f_,
| i | ! | | ' |
l l . ( : . ‘: |
Rinse relay ‘ | | s
»
. ‘ ‘ ; ‘ ‘ ; > Time
! H | | i |
Wash relay | ! | 1 ! l
T
, | | ! ! ! ; > Time
l ' | ' | | ' |
Hold rela | X
/ — P Time

Figure 49: Cleaning Algorithm, Advanced Cleaning
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17.5. CLEANING TRIGGERS

External input

The external digital inputs are sef to start cleaning process. Transition of external digital inputs from an inactive
o active level will start the cleaning.
A (leaning triggered by external Input

External Input H ’—‘ H H

P Time
|

Cleaning | - - - Time

Figure 50: Cleaning Trigger, External Input

Internal timer

Cleaning starts at fix intervals, prompted by an intemal timer.
A (leqning triggered by infernal Timer

Internal Timer 3 - ‘
leaning Inferval .
: | | P Time
(leaning - - - )
- : Time

Figure 51: Cleaning Trigger, Internal Timer
Internal schedule

Cleaning starts at exact times, with @ maximum of three start times per day.
Cleaning triggered by schedule (calendar)
Scheduled week !

doy | ‘ Monday H Tuesday Wednesday Thuvsdny‘ Fiidoy | Safurdoy ! Sunday L Time

Ut St Stat Ut St St

timel time2 time3 timel time2 time3

5cheduled1imei H H H H H H HH HHH HHH HHHHHH H » Time
Gy | NN A LIH LI OH T ———

Figure 52: Cleaning Trigger, Internal Schedule

Operator intervention

Cleaning starts by pressing the left virtual key on keypad when in Menu, Cleaning menu item selected. Cleaning
should have been enabled previously.

A (leaning friggered by infernal Timer & external input
External input il [ > Tine
| i [ »
Internal Timer (Cleoning infervol o Time
| ] T »

(leaning - - - Time

Figure 53: Cleaning Trigger, Operator Intervention
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Triggered by a combination of external input & internal timer or schedule
Cleaning triggered by Schedule (Calendar)

A and External Input ) , '
Scheduled Week : | : ‘ ‘ ‘ l I
Day “ Monday “ Tuesday !Wednexduy‘ Thursday ‘ Fridoy ‘ Saturday ! Sunday | » Time
! St Start Start ! Start Start Start . i . '
1 timel time2 fime3 1 fimel fime2 fime3

sawm | T T W T T i .
External Input ‘ ﬂ : D |:| ‘ » Time

Figure 54: Cleaning Trigger, External Input & Internal Timer
17.6. STOP CLEANING
& Navigation
* Press and hold the (¥ )(»> ) keys together to terminate a cleaning.
* During cleaning with the controller in normal measurement mode, the countdown timer will be displayed
on the second LCD line.
A complete rinsing phase (post-rinse time) is always performed before terminating an advance cleaning. If the
request to stop the cleaning is issued during rinsing, the rinsing phase is carried out to completion.
Note: Calibration can’t be performed during cleaning; conversely, cleaning can’t be triggered during calibration.
A cleaning cycle can be stopped:
* At the end of a cleaning sequence, with the next cycle being triggered as per configured cleaning triggers.
* Ata stop command, with the current cycle being shortened to a maximum time, no higher than the sum of
a single rinse and recovery time. Next cycle will start as per configured cleaning triggers.

A Siait deaning )
Stop cleaning )
End cleaning early End deaning
R 4 ‘ .
| |

Advanced Cleaning w 1 : R 1 ! ‘
sequences | PoWoh | e | FeWoh [ ReMoh |y | FeWoh | poery | > e

e e

Advanced Cleaning A | !

full sequences ‘ Wash Cycle « Wash (:\/nles Number ‘ Rinse ‘iny Cycle + Rinse-Only Cycles Mumbsl‘ : . T

| ; T ! — ; ' . » Time

Lo |

Advanced Cleaning ; L [ 3

stop sequences [ Palost | wosn | PogMos | pecory ! . : 1 ! >
| | L ! Lo | ! |
‘

T _ i v ! T | ! ! Time

; P Lo : ‘ |
S MGG e

I T B

: L I B 1 :

I ' |

' I

» Time

Figure 55: End Cleaning, Stop Sequences
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* Atasuspend condifion, with the current cycle being shortened to @ maximum time, no higher than the sum
of a single rinse and recovery time. Next cycle to start only after suspend condition is removed.

(leaning triggered by
internal Timer

(Cleaning inferval .
P Time

ﬂ % ﬂ P Time

Internal Timer

Suspend condifion

(leani - - -
eaning | | | -

(leaning cycle on

SUSpend EOﬂdiﬂon - - »
» Time

Figure 56: End Cleaning, Suspend Condition

* At a transition to manual mode. Cleaning cycle is stopped instantly. After exiting from manual mode,
cleaning will continue with a rinse and a recovery phase.

4 (leaning triggered by infernal Timer

;Cleumng |mervu|‘ > Time
ﬂ i D—D—bl Time

Cleaning | - - - Time

Cleaning cydle on ‘

stop condition
Time

Figure 57: End Cleaning, Stop Condition

Internal Timer

Stop condifion
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18. HI510 EVENTS MANAGEMENT SYSTEM

HI510 has an intuitive and user friendly events management system that allows for quick and easy event -source
identification.

Status and Hold LEDs located on the right side of the controller’s front panel as well as Alarm and Relay
LEDs located on the left side, nofify the instrument status.

The HI510 LED notification system is shared across the two independent control loops that run simultaneously.
Itis possible to have alarm and warning nofifications on one channel and active, running status on the other.

LED LED nofification light HI510 status as signaled by LED nofification light
Green (@) Measure mode

Status Yellow (0)* Warning
Red (@) Errors or Alarms

Hold Yellow  (©) Requires user attention

Alarm Red (@) Alarm relay ON

Relay Blue (@) Active status

* Controller requires user attention
** Controller requires specialized technical assistance

ALARMS, WARNINGS, ERRORS

Alarms
An alarm is an event generated when programmed alarm conditions have been met.
HI510 alarm system is made of:
* Default alarms
» generated during a measurement cycle when measured values have exceeded or dropped below probe
ranges limits
* Configured alarms
» generated when measured values have exceeded values configured for each parameter (i.e. pH/ORP/
E(/DO) and Temperature in Setup, Channel, Alarm Settings
* Acoustic signal (beep/buzz)
» When enabled in General setup, it is generated each time an alarm is triggered. The acoustic signal
can be stopped by pressing any key.
Warnings
A warning is an event generated when erroneous conditions appear; and when measured values or parameter
values, configured in the main Menu, are outside the expected range.

Errors
An error is a critical event that requires Hanna Instruments technical support.
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ALARMS
[a=)
= =
o3 —
= o3
Alarm Description _ , ?:Ouiog Output s 2 =
2| & el g%
g & = 8|2
Generated during measurem. o on
ALARM_HIGH PRIMARY | when main reading is over | YES | YES*
_Tion_ X o -0
sef Alarm High value. '
Generated during measurem. O on
ALARM _LOW_PRIMARY wf;eAr;muirE readilng is below | YES | YES* |49 assigned o |%
Sef Alorm Low value. to Ctrl.SetPoint
Generated during measurem., — scaled value
ALARM _HIGH with temp. control sef, when VES | VES™* of Ctrl SetPoint | On On
SECONDARY (1) read temp. value is over set output o &
temp. alarm high value.
Generated during measurem., .
ALARM _LOW with temp. control set, when VES | VES*™ A0 assigned o | op On
SECONDARY (T) read temp. value is below paramefer — o &
set temp. alarm low value. scaled value of
. parameter or
e ore | e b (oo
RANGE_PRIMARY when p . option s enabled | @ | g
- is over the range. '
Generated during
ALARM_UNDER measurem. cycle when YES | VES* On On
RANGE_PRIMARY probe main reading is (2R S

in under range status.

" All alarm events are logged in the event log
* Control stopped on loop that controls the primary parameter
** Control stopped on loop that controls temperature

Note for * or **: Hold Relay&LED will be activated only if corresponding parameter is configured as active control paramefer within
Control Settings (SetPT or SetP2)
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2 a
= =
> o

Alarm Description . A:gl()g Output S| 2 &

= = |(A0) 2|5
S 2 El 2=
gl 8 = 3|2

ALARM_OVER_RANGE fyec'l‘g’v"vfjndp”rggg eI | g |YES on | on

SECONDARY (T) reading is over the range. & ¢ *

Generated during .
ALARM_UNDER_RANGE | measurem. cycle when VES YES ** A0055|gned‘ On On
SECONDARY (T) probe temp. reading is g ++ o Chl.SetPoint | g | sg¢
in under range sfatus. — scaled volue
HOLD input condition is gf TCtrIfSetPomt On On
resent (alarm hold): event | YES | YES | VMY -
message is "Hold Ext." ¢
Generated manual (silent .

HOLD ALARMS hold); event message YES | YES Agrgﬁéggfito Of On
"Hold Manual [s)culed value of
Generated by Menu /User parameferor | Qff On
cal. (silent hold) and mot | YES | YES | 22ma if this
registered in event log. option is enabled

ALARM  OVERTIME Generated when the control

— does not reach the SPTor | e | e On On
SP1 Set poin 1 SP2 value affer configured o ¥
SP2 Set point 2 time has passed.

1 All alarm events are logged in the event log
** Control stopped on loop that controls temperature

*** Control of main parameter is enabled because temperature parameter has been replaced with a fixed value

Note for ** or ***: Hold Relay&LED will be activated only if corresponding parameter is configured as active control parameter within
Control Settings (SetPT or SetP2)
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Setup.

[am)
= =
.3 —
- )
Alarm Description _ , ?:00;09 Output 3| 2 =5
2 5 el g <
g & S
ﬁ(gwévl\%:l\é\ﬁlli\l@ Generated at power Off/On. | NO | YES of On
) AO assigned
ﬁkﬁgl:/q\NEPCRTOBE_ Gen;rqted each nmg VES | YES | o Gl SetPoint off On
probe is reconnected. _ scaled value
Generated if no of Cil.SetPoint | op On
ALARM_NO_PROBE orobe connected. NO | YES output ° %
ALARM_NO Probe param. not fully loaded. NO | YES On On
PARAM _LOADED (Check probe connection/wiring. M assignedfo | @ > 3
Probe is not measuring/ poramefer— | gy On
ALARM _PROBE ERROR reading conecly, NO | YES |scaled value of o %
parameter or
Temp. sensor not working. 22mA, if this
ALARM _TEMP_ Probe is working with "Man. yes |YES ™ option s enabled | On off
SENSOR BROKEN Temp. Value" configured in g o ¥

1 All alarm events are logged in the event log

** Control stopped on loop that controls temperature; Hold Relay&LED will be activated only if corresponding
parameter is configured as active control parameter within Control Settings (SetP1 or SetP2)
*** Control of main parameter is enabled because temperature parameter has been replaced with a fixed value
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WARNINGS
2 a
Andlog | 5 =
Warni - Output | | o | 2
arning Description | = | (A0) =R
é g_ Behavior | £ | 2 ;;
S| & =& |
WARNING PROBE UCAL | Outdated user/process calibration. Off Off
— T NO | NO
EXP Calibration is mandatory.
WARNING PROBE o | ceneroted prior fo clibraion of | | of
- — "= |indicating probe calibration is NO | NO
UCAL
madatory.
User/process calibration is due soon.
WARNING PROBE UCAL Configured calibration time out off off
EXP SOON | period due fo be exceeded (5% NO'| NO
- calibration alarm timeout days
before).
WARNING_CONTROL Smrtlupisdeluyedundcontrolisnot NO | NO | Asitis off off
DELAY running. configured
Primary parameter exeeds primary
parameter ALARM High set value.
WARNING HIGH Mask time has not yet expired to vl o Off off
PRIMARY generate an alarm.
Check tanks and all installed devices
are functioning correctly.
Primary parameter is below primary
parameter ALARM High set value.
Mask time has not expired 1
WARNING_ LOW PRIMARY | oo e 10s NOTEXpIeR o NO | NO Off | Of

generate an alarm.

Check tanks and all installed devices
are functioning correctly.

! All warning events are logged in the event log
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o
©

o a
Analog | = =
Warnin Description Quiput | &) o 536‘
! P SETLEREIEIE
S 2 |Behwvior | E| 2| =
S| & = &S|
Secondary parameter is over
secondary parameter ALARM High
T R 0w o |
Mask time has not yet expired to
generate an alarm.
Secondary parameter is below
secondary parameter ALARM High
\SNEAC[({)'\II\:BIL(\;R_YLOW_ set value. NO | NO Of Of
Mask time has not yet expired fo
generate an alarm.
WARNING RTC SET TO - Off Off
FRST VALUE RTCis running. NO | NO | Asitis
= configured 0o of
WARNING_FUSB301 _FAIL | USB not working. NO | NO
Current lot log file has reached 8600
records. A new file will be generated
WARNING LOT L0G FULL | automatically and old data delefed. | NO | NO Off Of
Save current data on USB and delete
the file to prevent data loss.
Maximum number of logged files per
WARNING LOT 106 |day has been reached (100). N0 | N off off

MAX_INDEX_ASSIGNED

Save current data on USB and delete

the file o prevent data loss.

1 All warning events are logged in the event log
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o a
Analog | 5 =
. - Output | 5| o | 2
Warning Description o = | (A0) s 25
S Cé_ Behavior | £ | 2 ;;
SIS =& | =
HI7640-58 Optical DO only
WARNING_0DO_(CAP ‘ Off off
IMeout | Expired Smart Cap. NO | NO
Replace the Cap.
HI7640-58 Optical DO only
WARNING_0DO_(CAP Off Off
TIMEOUT SoON | Smart Cap expires soon. NO | NO N
- Cap is due for replacement. AS.IT IS
WARNING MAIN Main parameter is outside NO | NO configured Off off
OUTOFF_COMPRANGE compensation range.
WARNING TEMP Temperature outside compensation NO | NO Off Off
OUTOFF_COMPRANGE range
WARNING TEMP Temperature sensor not working. NO | NO Off off

SENSOR_BROKEN

Replace the probe.

! All warning events are logged in the event log
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ERRORS
Analog
Output
m) |=| |8
Error’ Description Behavior ; o2
EEEEEEE
EEEEEEE
ERROR EEP CTRL On
CHECKSUM Incorrect EEPROM checksum. YES|YES| 0 | 4 ol e
ERROR FLASH CTRL SD CARD interface doesn’t work NO é é On
- = correctly. S|s5|®| @
File management system error o
Restart the controller. S| B On
ERROR_FLASH CTRL MFS NO|NO| 5|5
— = = |lftheerroris solved, save log and S|s5|®| @
event files, then delete all files.
ERROR_RS485 POWER | RS-435 mefoe poverfatre. | VES N0 | € | €| | o | "
Microprocessor temperature is too high. L
ERROR MICRO TEMP Power off the controller, wait 15 YES | NO § § On
- - minutes. Power back on. If the error S|s5|® @
persists, contact technical support.
ERROR 10 POWER 24V 10 power failure YES|YES| 0 | 4 °l o On
Corrupt probe factory calibration
On
ERROR PROBE NO FCAL Replace the probe. YES|YES| 0 | 4 ol o
Note: Control for SetP1 is disabled.
HI7640-58 Optical DO only On
ERROR 0DO NO TAG NO [YES| 0 | 4
- T T Cap tag is not detected. e e

; When encountered, restart the controller. If the error persists, contact Hanna Instruments® technical support.
All errors (events) are logged in the event log
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Analog
Output
m) |Z| |8
Error’ Description Behavior °§. - d
SRR
HEEEIEE
HI7640-58 Optical DO onl
ERROR_0DO BAD p y NO VeS| 0 | 4 On
MEMBRANE Damaged membrane i B
HI7640-58 Optical DO onl
ERROR_0DO_CORRUPT p y NO VeS| 0 | 4 On
(AP Smart Cap information cannot be read. e o
HI7640-58 Optical DO only On
ERROR ODO NO CAP NO|YES| O | 4
- Smart Cap is not seated correctly. o o
HI7640-58 Optical DO onl
ERROR_0DO p y N0 IVES| o | 4 On
INCOMPATIBLE_CAP Smart Cap is not compatible. e o
HI7640-58 Optical DO only On
ERROR _ODO SPI ERROR NO|YES| O | 4
- T Generated by an SP! error. o o
"When encountered, restart the controller. If the error persists, contact Hanna Instruments® technical support.
All errors (events) are logged in the event log.
FATAL ERRORS'
Analog
Output | 2 a
(A0) = o
ESL?\ItECrc:g;& Description ' Behavior| & a 3
oElgls =222
SEIEET
HENEIEIEE
ERROR EEP CTRL EEP inferface circuit doesn’t work On
0x00001 correctly. NOIYES) 01 4 | o | o
ERROR 5V POWER . On
0x00200 5V power failure NO |YES| O | 4 ol e
ERROR _AO POWER . On
0x04000 24V A0 power failure NO |YES| O | 4 ol e

! Errors that prevent the controller from operating.
When encountered, restart the controller. If the error persists, contact Hanna Instruments technical support.
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19. MEASURING WITH pH & ORP PROBES

19.1. GENERAL INSTALLATION CONSIDERATIONS

* Probes are easily installed using the %" NPT external thread.

* Hand tighten the probe in position. Then, depending on the process, tighten one or two turns with a wrench
to secure in place. Do not exceed the T0N<m (7.3 |b-ft) torque specification for the probe sensor.

* Protect the probe and membrane from strong flow to prevent unstable readings.
In turbulent aeration basin installations, place the probe in a weir for more accurate readings.

* Do not install the probe in an upside-down position.

* Provisions must be made for the removal of the probe from the process.

* Consider probe accessibility for maintenance when selecting placement.

Note: See pH and ORP industrial probes manuals (MAN10X6-8 and MAN20X4-8) for series configuration and

detailed specifications.

19.2. INSTALLATION SCHEMES & MOUNTING ACCESSORIES

Accessories are sold separately!
In-line mounting and flow-cell installation require that the saddle and flow cell are completely filled with water.

19.2.1. Probe Dimensions

022 mm (0.9") . i
ﬁBM NPT i @28 mm (11")

F—LW mm (0.7")
38 mm (15")
182 mm (71")

Figure 58: HI1006-18zz industrial pH probe with attached cable

i

Li 182mm (") ——

Figure 59: HI1006-1800 industrial pH probe with DIN connector
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3/4" NPT (27 mm)
JQ 25 mm (1.0 )!Il-

08 mT (0.3

HIL026-1803 oto12pH
X000 0150°C

)
e 7 mman?
mm (14) 163 mm(6.4”)——J

Figure 60: HI1026-1803 pH probe for specific meat applications

08mn 03) Y

e
45 mm (1.8")

165 mm (6.5") J

Figure 61: HIT126-1805 pH probe for general food applications

022 mm (0.9")
3/4" NPT — 028 mm (1.1")

o

! 21mm (0.8")
43 mm (17 185 mm (7.3")J

Figure 62: HI2004-18zz industrial ORP with attached cable

: m |

185 mm (7.3") 4~J

Figure 63: HI2004-1800 industrial ORP with DIN connector

19.2.2. Probe Connection

Align the pins and key then push the plug into the socket.
Rotate the collar to lock in place.

Note: Probe connection (probe with integral DIN connector) and probe wiring (probe with attached cable)
must be carried out with the controller disconnected from power.
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19.2.3. In-line Mounting with Probe Saddle

Probe

Probe fitting kit
Saddle

Sensor fip

Pipe

U s N —

Note: probe can be rotated to prevent air entrapment
inside the electrode.

Mounting accessories

Pipe size Saddle code  HI10x6-y8ZZ HI20x4-Y8zz
@50mm(2”)  BL120-550 ] |
063 mm (22") BL120-563 %] v
@75mm(3”)  BL120-575 ] |
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19.2.4. Tank Immersion with Submersible Elecirode Holder

Probe cable

(able locking system
Electrode holder cap
Adjustable immersion level
Electrode holder

Probe body

0-ring, 0 22.2 mm (0.87")
Sensor tip

Profective end cap

O o No~jU|PBR W iIN|—

The HI60501/HI160503 (PV(/PVDF submersible holders) and HI605011 (mounting flange) provide a sturdy
housing that prevents the probe from being damaged. For high-temperature or complex chemical processes it is
recommended the use of PVDF accessories.

To install the probe:

A

Unscrew the protective end cap (9).

The cap allows for quick and simple probe maintenance and replacement.

Slide out the electrode holder cap (3).

Screw the probe info the internally threaded protective cap (9), step I.

Screw the probe and protective cap subassembly onto the holder (5), step II.

Feed the probe cable through the holder (5) and out through the cap (3) and cable gland on top (2). The
cable is shielded inside the holder to prevent any damage to the insulation.

Tighten the cable gland (2), step I, and slide the cap (3) back onto the holder (5).
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19.2.5. Flow-cell Installation
Do not allow deposits of sediment or other foreign material to accumulate within the sensing area.

1 Process controller
2 Wiring cable

3 pH probe

4 Flow-cell adapter
5

6

7

Flow cell
Flow-cell valves

Suddle

TANK SS

19.3. CONFIGURABLE MEASUREMENT PARAMETERS
Resolution
Option: 0.01 pH, 0.1 pH
* With Resolution selected, press Modify.
* Use the (a )Y ) keys to navigate between the two possible ophons.

Praobe Infao
I:al T|menut

Fecalution
Temp Elffsel

Note: Resolution only affects the displayed pH measurement.
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Temperature Source (Temp. Source)
Option: Probe, Manual

* With item selected, press Modify.
* Use the (A )V ) keys to select Probe or Manual for temperature source.

* Press Select to save the option.

Frobe Setup Frobe Setup ol
Cal Timeauk Ca -
Rezolution Rl Manual

Ta

Manual Temperature Value (Man. Temp. Value)

Default value is 25°C
* With item selected (and Temp. Source set to Manual), press Set to modify the value.

o Use the (Ca () keys to modify the flashing value.
* Press CFM, to save.

Frobe Setup b
Resalution 0L01pH (=
Temp. 0f feat 0o-c
Temp. Source Frobne

Cal. Buffer Group

pH option only: Hanna, NIST
* With item selected, press Modify.
* Use the (A J( V) keys to select between Hanna or NIST buffers.

* Press Select to save the option.

Frobe Setup [ Frobe Setup [ Frobe Setup [
Temp. 0f fset 0.0+ |~ Temp. 0f fzet 0.0+ |~ Te| (e =
Temp. Source Probe Temp, Source Probe =
Tenip. ¥ HanTenp. value  25.07C |
Cal. Buffer Group HIST i
[ Select ]

19.4. CALIBRATION

M Navigation:
* Press (=) from the Measure mode.

* With Channel selected, press CAL, to enfer calibration.
Calibration mode allows users to calibrate the installed probe.

HManu
Hold Made off
Outputs
Inputs
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The probe should be calibrated:
* Before installation
* Whenever the probe is replaced
* When higher accuracy is required
* Ater periodic maintenance
* After calibration TimeQut has expired

19.4.1. pH Probes Calibration

HI510 process controller allows two types of pH calibration procedures:
* Standard calibrations performed in standard buffer solutions
P Hanna Instruments: 1.68, 4.01, 7.01, 10.01, 12.45 pH
» NIST: 1.68, 4.01, 6.86,9.18, 12.45 pH
* Process calibrations performed with probes calibrated in standards and installed in the process.

Note: See 6.2 Probe Settings, Common General Parameters section for TempOffset section.

Preparation Guidelines
Calibrations performed in standard buffers follow the preparation guidelines detailed below.
* Pour a minimum 50 mL of the buffer solutions into clean beakers.
If possible, use plastic beakers to minimize any EMC interferences.
* For accurate calibrations and to minimize cross-contamination, use two beakers for each buffer solution:
one for rinsing the probe and one for calibration.
* On the controller, go to Channel setup, Probe Setup, Cal.Buffer Group to select buffer group.
* Up to three pH buffers may be used for a calibration.
At least two buffers are required o determine a pH slope.

Note: It is recommended to select buffers that bracket the expected process pH.

pH Standard Calibration
One-, two- or three-point calibration can be performed using one of the buffer solutions selected from one of
the two groups.
Itis generally recommended to use 7.01 or 6.86 pH buffer as first calibration point.
When the electrode is immersed info buffer solution, the controller automatically recognizes the buffer value.
One-Point
1. Press CAL, to enter calibration mode.
2. At prompt, with the password enabled, input the passcode.
3. The first suggested buffer solution “7.01 pH” (if using Hanna Instruments buffer group) or “6.86 pH” (if
using NIST buffer group) is displayed in the upper left of the display window.
4. Immerse the pH probe approximately 4 cm (1%4”) into buffer solution and sfir gently.
The controller automatically recognizes the standard and the recognized buffer value is displayed on the LCD.
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5. Press CLR, to delete a previous calibration or Process, o enter process calibration.

Calibr-ate 15t paink

FO1RH
v 6,94 P
2500°C

6. When the reading is stable, CFM is displayed. Press CFM, to save.
“Wait” is displayed at the bottom of the LCD screen until calibration is saved.
After the first point is accepted, “Calibration point is accepted and saved” is displayed.
7. Select Next, to continue with a two-point calibration or Exit, to save the calibration and retum to the menu.

Calibrate 15k point xﬁ Calibr-ate 15k poink User calibration
& 7 0pH” + 701pH Ca!:iibr‘atiog point iz accepted
and £ awed.
v 6.94 M v 6,94 M
26.0°C w it 26.0°C
[ Bt ] Hest ]
Two-Point

1. After completing the one-point calibration, press Next to continue calibrating in a second buffer.
2. Immerse the pH probe in the second calibration buffer.
The buffer solution is 4.01 pH, displayed flashing, but will change to the buffer used once recognized.
3. When the buffer is recognized and the reading is stable, the buffer value stops flashing and CFM is
displayed. Press CFM, to save.
“Wait” is displayed at the bottom of the LCD screen unfil calibration is saved.
After the second point is accepted, “Calibration point is accepted and saved” is displayed.
4. Select Next, to continue with a three-point calibration or Exit, o return to the menu.

Calibr-abe 2nd paink Calibr-ake 2nd paink User calibration
2" 01pH,. = 401pH Eﬁ!:i'h::\iigdn point iz accepted
sy 3,96 PH sy 3,96 PH '
26.0°C wl ait 26.0°C
[ Exit_] ne: IR
Three-Point
1. Follow two-point calibration steps and press Next when prompted.
2. Immerse the pH probe in the third calibration buffer. The buffer solution will be recognized and displayed
flashing.
3. When the reading is stable, the buffer value stops flashing and CFM is displayed. Press CFM, to save.

“Wait” is displayed at the bottom of the LCD screen until calibration is saved.
“DONE” confirmation message is displayed on last LCD line.

Calibr-abe 3d paink ? Calibr-abe 3d paink Calibr-abe 3d paink
£10.01pH,, H #10.01pH H Calibrati
alibr-ation
-180m‘.l'10.12 p '130“1"."10.12 p DOME
25.0°C ! ait 25.0°C
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Note: One-point calibration evaluates electrode offset whereas a two- or three-~point calibration evaluates
both electrode offset and slope.

If Next is selected, to continue with a two- or three-point calibration, the buffer value proposed next is
displayed flashing, until the probe is immersed in the selected buffer solution. User can select from any
of the buffer solutions not yet used for calibration.

pH Process Calibration
Prior to performing a process calibration, use a calibrated portable pH meter and probe to defermine the pH of
the process and write down the value.
pH process calibration is a single point calibration, performed while the probe remains installed in the process.
Users can adjust the measured process pH value (== 0.5 pH) so that it matches the value determined with the
reference instrument.

1. Press CAL, to enter calibration mode.

2. At prompt, enter the passcode.

3. Once unlocked, press CAL again.

4. Press Process, to enter process calibration.

Calibr-ate 1k poink f" Calibr-ake 1k poink f" Process Calibr-ation E-—'I
F01pH H FO1pH H * TE3pH
3wy LoDl P 3wy LoDl P 758 m
25.0°C 25.0°C Sek Calibration Point 26.0°0
OCEal rocect

5. Use the (Ca )Y ] keys to adjust the value to the one determined with the hand held meter.

Process Calibr-ation

¥ T.30pH
7.58
26.0°C

6. When the reading is stable, CFM is available. Press CFM to save the calibration.
“Wait” is displayed at the bottom of the LCD screen until the calibration point is memorized.
“DONE” confirmation message is displayed for a few seconds.

Process Calibration Process Calibr-ation Process Calibr-ation
= 7.30pH = 7T.30pH P | paint: 7,20 pH
rocess cal. point: 7.30 pl
7.8 7.8 OF Faek: 282 my
o ait 25.0°C 25.0°C DOHE

Nofe: Process calibration evaluates electrode offsef.
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19.4.2. ORP Probes Calibration

ORP calibration is a single point calibration that can be performed with the probe installed in the process or
with the probe removed from the process.

Preparation Guidelines
Probe removed from the process
* Rinse the probe with deionized water and pat it dry with a lint-free cloth prior to calibration.
* Submerge the electrode tip (4 cm/1%,") into the sumple to be tested.
* Do not let the probe touch the bottom or sides of the container.
* Remove the air bubbles from under the probe tip. Stir the sample at a slow to moderate rate and wait a
few seconds for the reading to stabilize.

Note: ORP calibration standards may be used with the probe directly i.e. 240 mV (HI7021 ORP test solution
for platinum and gold electrodes) or 470 mV (HI7022 ORP and test solution for platinum and gold electrodes).

Probe installed in the process

* Use a calibrated portable ORP meter to determine the value of the process and write down the value.
Meature ORP

92"

25.0"

Note: mV measurements are generated by the ORP electrode and displayed with 1 mV resolution.

Procedure
An ORP calibration is a single point calibration. The calibration point value is displayed, and the value can be
adjusted == 60 mV around the measured mV.
If an ORP calibration standard is used, the probe is removed from the process, cleaned off then placed in a
beaker with the standard.

1. Press CAL when the instrument is in mV measurement mode. The mV value is displayed.

2. Pressthe (a )] keys to adjust the value.

3. After the reading has stabilized and the mV offset is inside the offset window, CFM virtual key is displayed.

Press CFM, to confirm ORP calibration.

The instrument will return fo the main menu.

Frocess Calibration Eﬂ Frocess Calibration ? Frocess Calibration ?
* 218wy * 218wy * 22wV
19 m¥ 319 mv 319 mv

St Calibr-ation Point St Calibr-ation Point

Frocess Calibration Frocess Calibration

v sy F I point: 328 mi

Focess cal. paint: mn
319 m¥ OFFaek: -3 mid
LE DOMHE




Measuring with pH & ORP Probes

122

194.3. Clear pH (ORP) Calibration

. Press CAL, to enter calibration mode.
2. CLR option is displayed for a few seconds.

Frocess Calibration Zﬁ Process Calibration f—"
* T.23pH F 229wV
7.23 M 239 my
Set Calibration Point 26.0%C Set Calibration Paint
3. Press CLR, to clear previous calibration.
Warning Warning
Ar-e wou supe you Ar-e wou supe you
weank ko delete Usar weank ko delete
calibration®? Process
calibration™
[_vEs ] [_vEs ]

4. Press Yes, to confirm deletion.

19.4.4. pH Calibration Messages & Warnings

Message & Description

Recommended Action

Calibrate 2nd point

4.01pH

oy 4,63 PH

Ireealid Slope 26.0°C

Calibrate 3rd point

“Invalid Slope”
The electrode slope is outside
accepted slope limit.

10.01pH Calibration can not be confirmed
1emy 10,98 PH
Invealid Slope 25.0°C

Verify the probe is in the buffer
selected and that the buffer is fresh.

Calibr-ate 15t paink

FOipH

ey B2 PH

Claan Eleckrode 24.4°C

“Clean Electrode”

The offset, evaluated af first
calibration point, is outside the
accepted window; or the slopes,
evaluated between calibration points,
are outside the accepted lower limit.
Calibration can be confirmed.

(lean the probe to improve the

pH electrode's response. See

19.5 Conditioning & Maintenance
for details.

Repeat calibration after cleaning.

“Wrong 0ld”

Calibrate 15t poink

12,45 pH The slope evaluated based on a - .

pH : (lear calibration and proceed with a
o 12 78 comparison between new and old e ome
e | (alibration points s outside the '
accepted limits.
Tallorate 1=t pomt “Temperature Error”
7ATeH 200 The temperature of the buffer solution | Check buffer temperature and repeat
Temm e —agec | s outside accepted temperature the measurement.
solution inferval.
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19.5. CONDITIONING & MAINTENANCE

General Maintenance
* After prolonged storage or cleaning, calibration of the probe is required.
* After use, rinse the probe with tap water and dry it.
* Inspect all sensor connectors for corrosion, replace if necessary.

Periodic Maintenance
* Inspect the electrode for any scratches or cracks. If any are present, replace the electrode.
* Inspect the cable. The connection cable must be intact.
* Rinse off any salt deposits with water.

pH & ORP Sensor Maintenance

* Remove the sensor protective cap. Do not be alarmed if any salt deposits are present. This is normal with
pH / ORP probes and they will disappear when rinsed with water.

* Shake down the probe to eliminate any air bubbles inside glass bulb.

* |fthe bulb and / or junction are dry, soak the electrode in HI70300 Storage solution for at least 30 minutes

* To ensure a quick response, the glass bulb and the junction should be kept moist and not allowed to dry.
This can be achieved by installing the electrode in such a way that it is constantly in the flow-cell or the
pipe filled with the sample.

* Store the sensor with a few drops of HI70300 Storage solution or pH 4.01 in the protective cap.

* ORP electrodes

» In case of errors or faulty/fluctuating readings, gently polish the metal tip with a lightly abrasive
paper, paying attention not to scratch the surface. Follow with a thorough wash.
Note: Never use distilled or deionized water when stored.

pH Cleaning Procedure
1. Soak the sensor in HI7061 Electrode cleaning solution for general use or application-specific cleaning
solution for 15 minutes (i.e. HI7073 Protein cleaning, HI7074 Inorganic cleaning, HI7077 Oil and Fat
cleaning solution).
2. Rinse the sensor with water.
3. Soak the electrode in HI70300 Storage solution for at least 30 minutes, rinse with water and calibrate
before using.

Protein, Inorganic, Oil, or Grease Cleaning Procedure
1. Soak the sensor in application specific electrode cleaning solution for 15 minutes (i.e. HI7073 Protein
cleaning, HI7074 Inorganic cleaning or HI7077 Qil & Fat cleaning solution).
2. Rinse the sensor with water.
IMPORTANT: After performing any of the cleaning procedures, rinse the electrode thoroughly with water and
soak in HI70300 Storage solution for at least 30 minutes before calibrating it

Storage

* When the pH probe is removed from the process for more than 1 hour, fill the protective cap with HI70300
Storage solution and tighten the cap on the sensor. Never store the probe in distilled or deionized water.
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20. MEASURING WITH EC PROBES

20.1. GENERAL INSTALLATION CONSIDERATIONS

* Probes are easily installed using the %" NPT external thread.

* Hand tighten the probe in position. Then, depending on the process, tighten one or two turns with a wrench
to secure in place. Do not exceed the 10 N-m (7.3 Ib-ft) torque specification for the probe sensor.

* Consider probe accessibility for maintenance when selecting placement.

Note: See EC industrial probes manual (MAN7630-8) for series configuration options and detailed

specifications.

20.2. INSTALLATION SCHEMES & MOUNTING ACCESSORIES

Accessories are sold separately!

In-line mounting and flow-cell installation require that the saddle and flow cell are completely filled with water.
20.2.1. Probe Dimensions

010 mm (0.4")
3/4" NPT 0284 mm (11"

i

!

23 mn

45 mm (1.8
189 mm (74")

Figure 64: HI7630-28zz two-electrode EC probe with attached cable

-

189 mm (74") ——|

Figure 65: HI7630-2800 two-electrode EC probe with DIN connector

012 mm (0.5")

MSM NPT @28 mm (11")

<——LEO mm (.
72 mm(28)

Figure 66: HI7630-48zz four-ring EC probe with attached cable

216 mm (8.5")
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M

‘ 216 mm (85") ——]

Figure 67: HI7630-4800 four-ring EC probe with DIN connector

20.2.2. Probe Connection

Align the pins and key then push the plug into the socket.
Rotate the collar to lock in place.

Note: Probe connection (probe with integral DIN connector) and probe wiring (probe with attached cable)
must be carried out with the controller disconnected from power.

20.2.3. In-line Mounting with Probe Saddle

?jg ) | 1 Pipe

2 Sensor tip

3 Saddle

4 Probe fitfing kit
5 Probe

Note: To prevent air entrapment inside the electrode the probe can be rotated and horizontal mounting is the
recommended option.

Required accessories

Pipe size Saddle code HI7630-28zz HI7630-48z2z
@50 mm(27)  BL120-550 |
0 63 mm(2'2") BL120-563 |
@75mm(3")  BLI20-575 ]

20.2.4. Installation Tee

* Install the probe in a tee, horizontally, and direct the flow into the opening at the bottom of the probe.
* Upward flow direction must always be ensured.

* Maintain a stable flow rate to minimize interferences from bubbles and settling of particulates.

* Wrap PTFE tape around the probe’s threads and fittings before mounting.
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.

——— 1 Tee 34" NPT

S

— 4 Probe

20.2.5. Tank Immersion with Submersible Electrode Holder

Probe cable

Cable gland

Electrode holder cap
Adjustable immersion level
Electrode holder

Probe body

0-ring, @22.2 mm (0.87")
Sensor tip

Protective end cap

O O N~ B~ W iIN|—

The HI60501/H160503 (PVC/PVDF submersible holders) together with HI60501-2 or HI60503-2 (PV(/PVDF
profective end caps), and HI605011 (mounting flange) provide a sturdy housing that prevents the probe from
being damaged. For high-femperature/complex chemical processes it is recommended the use of PVDF accessories.
To install the probe:
A Unscrew the protective end cap (9).
The cap allows for quick and simple probe maintenance and replacement.
Slide out the holder cap (3).
Screw the probe info the infernally threaded protective cap (9), step I.
Screw the probe and protective cap subassembly onto the holder (5), step II.
Feed the probe cable through the holder (5) and out through the cap (3) and cable gland on top (2).
The cable is shielded inside the holder to prevent any damage to the insulation.
F. Tighten the cable gland (2), step I1l, and slide the cap (3) back onto the electrode holder (5).
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20.2.6. Flow-cell Installation

* Position and orient the probe so that it does not trap air bubbles at the sensing area.
* Do not allow deposits of sediment or other foreign material to accumulate within the sensing area.

Process controller
Wiring cable

EC probe
Flow-cell adapter
Flow cell
Flow-cell valves

Saddle

N oSO B LW —

TANK

20.3. CONFIGURABLE MEASUREMENT PARAMETERS

Measurement Mode (Meas.Mode)

Option: EC, TDS, RES, Sal %, Sal ppt, Sal psu

DS

A calculated value based on the conductivity of the solution (TDS = factor x EC,s). ATDS factor is a conversion
factor used to change an EC measurement to a ppm measurement. Typical TDS factor for strong ionic solutions
is 0.50 (based upon a sodium chloride), while for weak ionic solutions is 0.70 (based upon potassium chloride).
Sal psu

The practical salinity of seawater relates the ratio of electrical conductivity of a normal seawater sample at 15
°Cand 1 atmosphere to a potassium chloride solution (KCI) with a mass of 32.4356 g/Kg water af the sume
temperature and pressure. Under these conditions the ratio is equal to 1 and S=35. The practical salinity
scale may be applied to values 0 through 42.00 psu af temperatures between 0 to 35 °C.
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Sal ppt
Measurements expressed in ppt are based on the Natural Seawater Scale that extends from 0.00 to 80.00 g/L
and covers 10 to 31 °C temperature range. It determines the salinity based upon a conductivity ratio of sample
to standard seawater at 15 °C and an approximate salinity value of 35 in seawater.
Sal %
In this scale 100% salinity is equivalent to roughly 10% solids.

* With item selected, press Modify for the drop-down options list.

o Use the (Ca (v ) keys to scroll between options

* Press Seledt to save.

Praobe Infao
Cal. Timeout

[ Select ]

Temperature Compensation (Temp.Comp.)
Option: Linear, Natural, Standard, None
Note: When Meas.Mode is set to Sal %, Sal psu, or Sal ppt, Linear is the only available option.

An integral temperature sensor measures the process tfemperature and adjusts the measured conductivity to
a reference temperature by applying specialized compensation standards:
* Linear: appropriate when it is assumed that the temperature coefficient of variation has the same value
for all measurement temperatures
* Standard: appropriate for high-purity water measurements and documented in ASTM Standard D5391-14.
This setting should be used for resistivity measurements.
* Natural: appropriate for natural ground, well, or surface water (or water with similar composition) in
accordance with 1507888 standard.
The result is reliable electrolytic conductivity (EC), TDS (Total Dissolved Solids), resistivity, or Seawater Salinity
in percent, psu, or ppt unifs.

* With item selected, press Modify for the drop-down options list.
* Press the (A )V ) keys to scroll between options.
* Press Select to save.

Frobe Setup [ Prohe Setup [
Meas Mode EC |~ Lingar- Rt
Temp Offset 0 <|Hatursl "L (m
& . Skandar Standard =
Temp, Source Frobe

Temperature Source (Temp. Source)

Option: Probe, Manual
* With item selected, press Modify for the drop-down options list.
* Use the (L (¥ ) keys to scroll between options.
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* Press Selet to save.

Frobe Setup b Frobe Setup b
MeasMode EC [~

Temp. 0f feat 0.0°C |y

T TE:

p. Lo Standard

Pr

Manual Temperature Value (Man. Temp. Value)
Default value is 25 °C.
* With item selected, press Set to modify the value.
* Use the (a )Y ) keys to modify the flashing value, down o minimum or up fo maximum probe limits
(-20t0 120 °C/68 to 248 °F).
* Press CFM to save.
This temperature is used when Temp. Source is sef to Manual.
Frobe Setup [
Temp. 0f 2t 0.0 *C (&
Temp. Comp. Standard |g

Temp. Source Probe
Man.Temp. Value B

Reference Temperature (Ref.Temp.[°C])
Option: 15.0 °Ct0 25.0 °C
This value is used for temperature compensated conductivity. All EC measurements will be referenced fo the
conductivity of a sample at this temperature.
* With item selected, press Set to modify.

The flashing value indicates that it can be modified by using the (A J(Y ] keys.
* Press CFM to save.

Probe Setup [
Temp. Comp. Standard [~
Temp, Source

Han.Temp. Y alue

Temperature Coefficient (Temp.Coef[%/°C])
Option: 0.00 to 10.00%/ °C

Temperature coefficient is a function of the solution being measured. For freshwater sumples, the temperature
coefficient is approximately 1.90 %/ °C.

* With item selected, press Set to modify. The flashing value indicates that it can be modified by using the
(aJ)( ) keys.

* Press CFM to save.

Frobe Setup [
Temp. Source Probe
Man.Temp. Value 26.0%C

Rt Temp.
Temp.Coefl#i*C]
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TDS Factor
Option: 0.00 0 1.00

* With ifem selected, press Set to modify. The flashing value indicates that it can be modified by using the
(aJ0v ] keys.

* Press CFM to save.

Frobe Setup [

Man. Temp. Walue 26.0°C |~

Ref.Temp. 26.0°C

Temp Coef[#/4C] A0
05 fackor 0.51

Measurement Unit

Option: S (EC), mg/L or ppm (TDS), Q (RES), Sal% (Sal%), Salppt (Sal ppt), Salpsu (Sal psu)
With Meas.Mode set to TDS, use the virtual key to foggle between options.

Probe Setup b
Ref.Temp. 25070 (=
Temp Coef[H4C] 1.480

TO% factor 050
Meas nit.

20.4. CALIBRATION

HI510 controller allows two types of EC calibration procedures:
* Standard two-point conductivity calibration with standards for cell factor determination :
» 0.000 S/cm for offset
» 84.0 uS/cm, 1413 S/em, 5.00 mS/cm,12.88 mS/cm for the 0.1/cm cell
» 80.0 mS/cm, 111.8 mS/cm additional standards for the 1.0/cm cell
* Standard single point salinity calibration in 100% salinity standard, with the controller set to Sal %
measurement mode after the EC range has been calibrated
* Process single point calibration performed with calibrated probes installed in the process
Note: EC measurement mode (Meas.Mode) supports a one-point calibration with a known conductivity
solution that is not temperature compensated.
* With Mode selected, go to Probe Setup, press the (A J('Y ) keys to select Temp. Comp.
o With parameter highlighted, press Modify for the drop-down options list.
* Press the (a J( v ) directional keys to select None.

20.4.1. Standard Conductivity (EC) Calibration
Preparation

* Always clean the probe in distilled water, shake off water droplets, and allow to dry prior to calibration.
* Suspend the probe in the air and use 0.000 /S/cm as first calibration point.

* Inspect the probe for debris or blockages.

* Use an EC calibration standard with a value that is close to that of the sample.

* Ensure that probe’s holes are completely submerged.
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* Tap the probe repeatedly to remove any air bubbles that may be trapped inside the slesve.

* To minimize cross-contamination, when a two-point calibration is required, use two beakers: one for rinsing
the probe and the other for calibration.

* (o to Probe Settings in Channel Setup and set Meas. Mode to EC.

Procedure

One-Point
1. Press CAL to enter calibration mode.
2. At prompt, with the password enabled, input the passcode.
3. Suspend the probe in the ir. Allow for the reading to stabilize.
4. Press CLR to delete a previous calibration, or Process to enter process calibration.
5. When the reading is stable and within the limits, CFM is displayed. Press CFM fo save.

Calibrate 15t poink
0.000 pSicm

0.000 rstem

26.0°C

Calibrate 15t poink X Calibrate 15t poink
0.000 pSicm 0.000 pSicm

0.000 rstem 0.000 rstem

25.0°C 25.0°C

“Wait” is displayed at until the first calibration point (Offset calibration) is accepted and saved.

Calibr-ate 1k poink User calibration
0.000 p5sfcm Calibr-ation point is accepted
.000 nSiem and £awed.
Wal 2e.0°C
[_Exit J Het ]

6. Press Next, to continue with a second point (or Exit fo return to the menu).

Two-Point
7. Raise and lower conductivity cell in rinse beaker of standard, then discard.
8. Immerse the sensor in EC standard. The controller will automatically recognize the standard. Allow the
reading to stabilize.
9. Press CFM when displayed to confirm the second point and save the calibration.

Calibrate 2nd point X Calibrate 2nd point
1413 mSscm 1413 mSscm
1 .266 m5/cm 1 .266 m5/cm
23.4°C 23.4°C

“Wait” followed by the “Calibration DONE” confirmation screen notifies the user that the two-point
calibration is complete. The controller returs to the menu.

Calibr-abe 2nd paink X Calibr-abe 2nd paink
1415 mfom

wait 234°C

Calibr-ation
mi/cm DOrE
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204.2. Process Calibration

A process calibration is a single point calibration performed with the probe installed in the process. This type
of calibration allows the user to adjust the measured EC or Seawater salinity value so that it matches the value
determined with a calibrated reference meter.

Preparation

Use a reference instrument to determine the process EC or Salinity value and write down the value.
* Go to Channel Menu item, press Setup virtual key and select Probe Setfings.
* Press Setup again and use the (Ca () keys to navigate to Meas.Mode item.
* If not configured, press Modify to set EC mode.

Procedure
1. Press CAL to enter calibration mode.

2. At prompt, with the password enabled, input the passcode.
3. Press Process when displayed to enfer calibration.

Calibrate 1k poink Process Calibration X
1228 mSscm F 1292mS s cm
2.92 m5/cm

Set Calibration Point 24.9°C

4. Pressthe (Ca ) ) directional keys to adjust the process value in agreement with the predetermined value.
5. When the reading is stable, CFM is displayed. Press CFM to save.
“Wait” is displayed followed by “DONE” when the process calibration is confirmed and saved.

Process Calibration Process Calibration Frocess Calibration
= 12.95m% cm + 12.35m3 cm P 12,95 nf
Focess cal: 1295 mEfom
mS/cm 92 mstem el T ackor: 0.053/cm
24.9°C W aik 24.9°C O0OHE

Note: For process calibration, input reading must be greater than 0.1 yS,/cm and Setpoint value should not
be lower than 0.065 pS/cm.

20.4.3. Salinity Calibration (HI7630-48zz series only)

Salinity calibration can be performed with the controller set fo Sal % measurement mode after the EC range
has been calibrated.

Procedure
1. Press CAL to enter calibration mode.
2. At prompt, with the password enabled, input the passcode.
3. Raise and lower conductivity cell in rinse beaker of salinity standard then discard.
4. Immerse the sensor in salinity standard. The controller automatically recognizes the standard. Allow the
reading to stabilize.
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5. Press CFM when displayed to confirm and save the calibration.
=

=

Calibr-ate 15t paink X Calibr-ate 15t paink X
100.05al % 100.05al %
9.8 Sal% 99.8 Sal%
20.3°C 20.3°C

“Wait” is displayed followed by “Calibration DONE” when the process calibration is confirmed and saved.
The controller returns o the menu.

Calibr-ate 1k poink ? Calibr-ate 1k poink
100.05al %5 calbrati
y alibr-ation
99.8 s~ DANE
W ait 20.3°C

20.4.4. Measurements in ultrapure water

Resistivity is the reciprocal of conductivity and their scales emphasize different areas of the measurement range.
Resistivity is commonly used in ultrapure water while larger amounts of contaminants are best measured in
conductivity (EC) Meas.Mode. The user can subsequently change Meas.Mode to RES to measure in resistivity
units (MQ«cm).
Ultrapure water self ionizes into H™ and OH" ions and has a conductivity of 0.055 £/S/cm or a resistivity of
18.18 MQ+cm at 25 °C. The self-ionization of water is highly temperature dependent.
Recommended temperature compensation setting for these type of measurements taken with HI7630-28 probes
only is "Standard" as it utilizes the correct compensation algorithm.
Calibration recommendations

* Remove the probe from the process and shake all the water from the probe.

* Wait for moisture to evaporate off the probe before calibration.

* Suspend the probe in the air and use 0.000 S/cm or 0.0 S/cm as first calibration point.

* Use 84 1S/cm standard for the best calibration.
Process calibration (with condudtivity calibration completed only)
To enter resistivity process calibration, the resistivity input value should be greater than 50 Q-cm (k = 0.1/cm)
or 15 Qecm (k = 1.0/cm).

1. Place the cleaned probe in line, in a flowing, gas-free water,

2. Allow the probe to acclimate fo the water and temperature of the water.

3. Return the Meas.Mode back to RES.

4. Verify Temp.Comp. is set to Standard.

Verify temperature agrees with the reference measurement.
5. Use Temp. Offset to adjust temperature.
The cell may be calibrated using a reference measuring system on site or a traceable plant standard.
6. Press (=) direct key then CAL virtual key.
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Frocess Calibration ﬁﬂ
*  FOE fecm
706

Lt-cm
Set Calibration Paint 21.9°C

7. Use Ca (Y directional keys to adjust the process value in agreement with the standard value.
8. Press CFM when displayed to confirm and save calibration.

Process Calibration

“Wait” is displayed followed by “DONE” when the process calibration is confirmed and saved. The
controller returns to the menu.

Process Calibration Frocess Calibration
* P0G feom P LG &
. Focess cal: “Chn
f-cm Cell factor- 0103/ cn
' aik 21.9°C O0MHE

Installation recommendations
The HI510 controller together with a HI7630-28zz probe is designed to meet the ASTM D5391- 99 requirements
for electrical conductivity and resistivity of flowing high-purity water samples.
* The installation must exclude air contact with the sample.
* Install the probe in a tee, horizontally, and direct the flow into the opening at the bottom of the probe.
Alternatively, the probe can be installed in a flow-cell.
* Maintain a steady flow rate to minimize inferferences from bubbles, seftling of particulates, and provide
a faster response.
* The probe is specified up to 6 bar @25°C.

204.5. Clear Calibration

1. From calibration screen, press CLR when displayed.
2. Press Yes to confirm deletion.
3. “Calibration Erased” confirmation screen is displayed and then the controller reenters calibration mode.

Calibr-ate 1k poink Warning Calibr-ate 1k poink E
0.000 pSiem fire ﬁuiulr‘? uLcI-u 0.000 p5fcm
wank to delete User
A calibration®? 0.000 pSfem
Calibration Erased  250°C
[_vEs ]

4. Press the (=] (back) key to refurn to the menu.
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Calibration Messages & Warnings

Message & Description Recommended Action
Talibr-ate 1=k paint “Wrong Std” o .
B0 pSicn 9 Check that correct calibration solution
2 45 wsicm The reading exceeds the expected b
. e as been used and / or clean the
\rana 5td 2q9.c | value. Calibration can not be
35t \ probe.
confirmed.
Calibr-ate 1k poink
1e88 g -Temperature Error” Use fresh calibration solution and / or
mssem i The temperature of the solution is out dean the femnerature sensor
Temperature errar 43 | of temperature compensation inferval. P '
Frocess Calibration % “Maximum window” Qe .
% 0574usicn During a brocess calibrafion. the Change calibration point valug, clear
1.644 rsicm b gap | dsun calibration or exit by pressing the back
Hasimum window 249+ | Calibration value exceeds upper ey
boundary value. '

20.5. MAINTENANCE
* (lean the probe regularly to prevent debris buildup between rings or blockage of the vent hole (four-ring
probes).
* Rinse the probe thoroughly as water residue may not be visible.
* Inspect all sensor connectors for corrosion and replace if necessary.
(leaning
Dirty or improperly cleaned probes can result in erratic and inaccurate readings.
* Remove and inspect the probe during scheduled service intervals.
* Diy clean the sensor with a soft bristle brush to loosen any debris.
For a more thorough cleaning:
* Use a cloth and warm water with a soapy surfactant to clean and follow with a thorough rinse with purified
(deionized) water. Ensure that the holes and cell channel in the sensor are free of foreign material.
* Flush with purified water after cleaning.
Four-ring probe cleaning
* Remove and inspect the probe during scheduled service intervals.
* (lean off the external sheath with a soft cloth and surfactant solution.
* Rinse the probe under a stream of running tap water to remove salt or minerals.
* Jet the fap water stream through the opening fo dislodge any debris.
o |f strictly necessary, carefully remove the outer plastic sheath to disassemble the probe.
Clean with a warm water/surfactant mixture and follow with a through rinsing with purified water.
Allow pieces o dry and reassemble.
Storage
* EC probes should always be stored dry after cleaning in distilled water.
* After long-term storage or cleaning, calibration is required.
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21.

MEASURING WITH GALVANIC DISSOLVED OXYGEN (DO) PROBES

21.1. PROBE PREPARATION & CONDITIONING

* Probes from Hanna Instruments® are shipped dry.
* Remove the red and black shipping cap before use.
* The membrane cap and the electrolyte reservoir need to be filled with HI70428 galvanic DO electrolyte

solution prior to the first use. See section 21.6.2. Membrane Cap & Electrolyte Replucement recommendations.

Electrolyte (re)filling Procedure

1.

11.
12.
13.
14.

Unscrew and remove the electrolyte screw and 0-ring located on the side of probe body (see figure). Set
aside.

Open the membrane package and remove one O-ring and one membrane cap.

Slide the 0-ring onto the anode and over the cap’s threads to rest flush against the probe body.

Rinse the new membrane cap with some electrolyte and discard.

Attach supplied (with probe, probes sold separately) cone-shaped tip to the syringe.

Draw up a full syringe by pulling back on the plunger.

Dispense some of the electrolyte to fill half of the membrane cap with solution.

Tap the cap to release any trapped air bubbles. Allow bubbles to rise to the surface.

Point the probe downwards and screw on the cap, forcing electrolyte into reservoir and allowing remaining
trapped air fo escape through the electrolyte screw hole. Tighten the membrane cap so that it sits flush
with the probe body.

. Hold the probe sideways (slightly downwards) and use the syringe to fill up the reservoir with remaining

amount of electrolyte solution. Draw and and then dispense more liquid until excess electrolyte flows out
allowing trapped air to escape. The probe holds approximately 7 mL of electrolyte.

Replace the fill hole O-ring and fighten the screw in posifion.

Firmly tap the probe sides to ensure no trapped bubbles inside the cap.

Keep the probe in water for a few hours to acclimate.

Calibrate before installation.
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21.2. GENERAL INSTALLATION CONSIDERATIONS

* Probes are easily installed using the %" NPT external threads.

* Do not install the probe in an upside-down position.

* Hand tighten the probe in position. Then, depending on the process, tighten one or two turns with a wrench
to secure in place. Do not exceed the 10 Nem (7.3 Ib-ft) torque specification for the probe sensor.

* The sensor consumes oxygen. Ensure an adequate water movement of around 0.03 m/sec. past the sensing
area, regardless of installation type, to avoid local depletion of oxygen and erroneously low readings.

* The membrane should stay wetted fo prevent water vapor crossing the membrane and depleting electrolyte.

* Protect the probe and membrane from strong flow o prevent unstable readings. In turbulent aeration basin
installations, place the probe in a weir for more accurate readings.

* Protected the membrane from blunt objects.

* Keep the membrane clean to allow free exchange of oxygen.

* Avoid fast flow rates (risk of cavitation) and slow flow rates (risk of oxygen depletion).

* Provisions must be made for the removal of the probe from the process.

* Consider probe accessibility for maintenance when selecting placement.

Note: See galvanic DO industrial probes manual (MAN7640-18) for series configuration aptions and detailed

specifications.

21.3. INSTALLATION SCHEMES & MOUNTING ACCESSORIES
Accessories are sold separately!
21.3.1. Probe dimensions

@17 mm (0.7") @28 mm (1.1")
ﬁSM NPT r3/4 NPT

N =
4 )
- 30mn(2) f J
53 mm (2.0")
165 mm (6.5")
Figure 68: HI7640-18zz galvanic DO probe with attached cable

L7178 mm (7.0")

Figure 69: HI7640-1800 galvanic DO probe with DIN connector

21.3.2. Probe Connection 7

Align the pins and key, then push the plug into the socket.
Rotate the collar to lock in place.

Note: Probe connection (probe with integral DIN connector) and probe wiring (probe with attached cable)
must be carried out with the controller disconnected from power.
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21.3.3. In-line Mounting with Probe Saddle

1 Probe
2 Probe fitting kit
3 Saddle
4 Membrane cap
5 Pipe
Pipe size Saddle code HI7640-18zz
@50 mm (27) BL120-550 |
0 63 mm (212" BL120-563 |
@75mm(3") BL120-575 |

21.34. Top thread immersion, user assembled

(able gland

Pipe cap (socket connect or threaded)

Van Stone flange (one size smaller than the pipe)
2", or similar, PVC pipe (schedule 80 PVC)
Reducer bushing

* internal threads to it probe’s %" NPT threads
* external threads to fit pipe or socket-connect

6 Galvanic DO probe

U N —
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Wrap PTFE tape around the probe’s (6) top %" NPT threads.

Attach a user-supplied reducer bushing (5) to the probe’s (6) top threads (step I).

Feed probe cable through length of NPT externally threaded, user supplied pipe (4), matched to reducer.
Thread the pipe into the upper threads of the reducer (5).

Seal the top part of the pipe (step I) to prevent ingress of water if installation is outdoor.

. Attach the pipe to a handrail.

Note: Use a bracket or a usersupplied elbow-threaded fitting (to the pipe) to orient the probe such that the
membrane cap is facing the incoming flow.

21.3.5. Flow-cell installation

* Position the probe so that it does not trap air bubbles at the membrane cap.

* Adjust the flow rate to around 150 L/hour (40 gallon/hour) to provide the DO sensor with the required
water movement.

* The circulation pipes (from the tank to the flow-cell) must be thermally insulated. Avoid temperature
differences greater than 2 °C (36 °F) between tank content and flow-cell sample.

* Shade the assembly from direct sunlight.

* Do not allow deposits to accumulate within membrane area.

Process controller
Wiring cable

DO probe
Flow-cell adapter
Flow cell

Flow-cell valves

Saddle

~N o~ U BN
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21.3.6. Installation tee, user supplied

* QOrient the probe with the sensor facing the flow.
* Wrap PTFE tape around the probe’s top threads and fitfings before mounting.

1 Tee
2 Adapter

3 Probe
Mounting accessories
Tee fitting size Adapter size
1” from 17 to %" NPT
~ T4 fom 1 1/4" 0% NPT
11/2" from 11/2” to %" NPT
2’ from 2" to %" NPT

21.4. CONFIGURABLE MEASUREMENT PARAMETERS

Temperature Source (Temp. Source)

Option: Probe, Manual
* With item selected, press Modify for the drop-down options list.

* Use the (4 J(v ) keys to scroll between Probe or Manual.
* Press Seledt to save.

Frobe Setu

p. S0UFCe Probe
Man.Temp. Value 20070
Saliniby Factarlalll 1}
MeasMode O0_%5ak

Manual Temperature (Man. Temp.) Value
Default value is 25°C
* With item selected, press Set to modify the value.

o Use the (4 J(v ) keys to modify the flashing value.
* Press CFM, to save.
Temp. Source has to be set as Manual.

Frobe Setup 4|
Temp, Source FProbe [~

Salinity Factorlall 1
MeasMode O0_%5ak
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Salinity Factor[g/1]
Option: 0o 70 g/L
The salinity correction factor is the ratio of the solubility of oxygen in water at a particular salinity to its solubility

in fresh water at an identically specified water temperature and barometric pressure.
* With item selected press Set.

o Use the (Ca (v ) keys to modify the flashing value.

* Press CFM to save the value.

Temp. Source
Man.Temp. Value

Probe

Measurement Mode (Meas.Mode)

Option: DO_%Sat, DO Conc

Allows users to select between measuring DO saturation and DO concentration.
* With item selected, press Modify for the drop-down options list.

* Use the (a )V ] keys to scroll between options.
* Press Select to save.

Frobe Setup [ Frobe Setup [
Man. Temp. ¥alue 26.0°C |~ Ma| [REEE T - |~
Saliniby Factorla/l] 0 Sal D_Conc I
0 0 H
Meas. Unit 5ak Mea=Trm ok
5

Measurement Unit (Meas.Mode)

Option: mg/L or ppm (with Meas.Mode set to DO_Conc)
Note: With Meas.Mode set to DO_%Sat, measurements are displayed in %Sat.

Frobe Setup [ Frobe Setup [
Salinity Fackorlall] = Salinity Fackorlall] =
Mod Mod

Averaging Samples
Option: 1 to 60
Average sampling is a software filter to minimize sensor noise and provide more stable readings. Allows users
to get a representative reading of the “average” value from flowing water.
Averaging affects measurement. If a fast response is needed, this value should be kept low.
* With item selected, press Set.
* Use the (A J( v ) keys to modify the number of sumples to average.
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* Press CFM to save.

Frobe Setup b Frobe Setup b
Saliniby Factorlalll Iy = Saliniby Factorlalll Iy =
MeasMode O0_%5ak MeasMode O0_%5ak

i it =54t

Mea 5ak I Meas

21.5. CALIBRATION
HI510 controller allows two types of dissolved oxygen calibration procedures:
* Standard single or two-points calibration using water-saturated air or air-saturated water and a zero
oxygen solution to verify that the probe is working correctly and establish a slope
* Process single-point calibration performed with the calibrated probe (two points) installed in the process.
Process calibration allows the user o adjust the measured dissolved oxygen value to match the value
determined with a reference device.
Notes: See 6.1 Probe Settings Navigation section for Temp. Offset & Temperature Calibration Procedure
section. To calibrate the internal pressure sensor, see Pressure Calibration in 11 Technical Menu section.

21.5.1. User Calibration at 100% and % Saturation

Preparation
* Ensure (visual inspection) no bubbles are trapped between the cathode and membrane, and the probe is
correctly wired and connected to the controller.
* Verify the temperature is reading correctly. The temperature value can be adjusted from the controller’s
Probe Setting menu, in Channel Setup.
* Verify the controller’s barometric pressure reading with a reference meter. Pressure value can be adjusted
from the controller’s Technical Menu.
* (o to Probe Setting in Channel Setup to set measurement mode (Meas.Mode) and measurement unit
(Meas.Unit). Select between:
» DO_%Sat (% saturation) with unit displayed in %Sat
» DO_Conc (Concentration) with unit displayed in mg/L or ppm
* Set the Salinity value if the probe will be exposed to ocean or brackish waters.

Procedure
A two-point calibration uses water-saturated air and zero oxygen solution to calibrate.
1. Press CAL to enter calibration mode.
2. At prompt, with the password enabled, input the passcode.
The controller recognizes the currently selected measurement unit.
3. To calibrate at 100 % saturation (or 8.26 mg/L) suspend the probe in air above a water surface and wait
at least 15 minutes for the air to become saturated with water vapor.
4. Press CAL.
5. Press CFM when displayed (once the reading has stabilized) followed by Next.
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6. Submerge the probe into H17040 Zero oxygen solution and stir gently for 2-3 minutes.
Wait for the temperature and probe values to become stable.
The controller automatically recognizes the 0% (ppm) standard and the value is displayed.
7. When the reading is stable CFM is displayed. Press CFM to save.

Calibr-abe 2nd paink X Calibr-abe 2nd paink
0.0 #%5at 0.0 #%5at
K5at K5at
T 8 B soennng 0.0 %52
25.1°C 25.1°C

“Wait” is displayed at the bottom of the LCD until the calibration is saved.
“Calibration DONE” message is displayed and the controller returns fo the menu.

Calibr-ate 2nd point Calibr-ate 2nd point
0.0 #%5at
“5at Calibr-ation
soennns 0,0 %52 DANE
Wit 26.1%C

21.5.2. Process Calibration
A process calibration is a single-point calibration performed with the probe installed in the process. This type of
calibration allows the user o adjust the measured DO value fo match the value defermined with the reference mefer.
Preparation
* Determine process DO value using a calibrated reference meter and probe.
* The process controller and the probe should have previously been calibrated with two standards (probe
slope determined).
Procedure
1. Press CAL to enter calibration mode.
At prompt, with the password enabled, input the passcode.
2. Press Process to enter process calibration.

Calibr-ate 1k poink ? Process Calibr-ation ?
100.0 %53k = 100.0%5at
¥%5at Y5at
v = 1= e R 99.3 s
26.1°C Set Calibr-ation Point 26.1°C
Proce::

3. Usethe (a J(Y) directional keys o adjust the process value in agreement with the predetermined value.
4. When the reading is stable, CFM is displayed. Press CFM to save the calibration.

“Wait” is displayed at the bottom of the LCD until the calibration is saved.

“DONE” message screen is displayed and the controller returns to the menu.

Frocess Calibration Process Calibration Frocess Calibration
*  99.0%5at +  99.0%5at P L 990 %5t
. . rocess cal: 99.0 %53
99,3 sat 99,3 sat Slope: 1120 %
26.1%C LE 26.1%C DOHE

Note: Process calibration evaluates probe offset if input is reading is less than 20%, or probe slope, if values
are over 20%.
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21.5.3. Clear Calibration

1. Press CAL to enter calibration mode.

2. CLR option is displayed for a few seconds.

3. Press CLR to clear previous calibration.

4. Press YES to confirm deletion. “Calibration Erased” message screen is displayed for a few seconds then
the controller returns to user calibration mode.

Calibraka 15t point Warning Calibr-ate 1t point =
100.0 %5ak Are ﬁu;ulr? gﬁ-u 1000 %54t
- whanl bo delele Usepr -
sasunia 1 00,0752 A calibiation? s 1 00,0752
25 10 Calibr-ation Erased 25140
[Froces:] [ to T YES ]
5. Press the (back) key to return to the menu.
Calibration Messages & Warnings
Message & Description Recommended Action

Calibrate 15t poink

2.2EFpm
sssnne . 1 LOGPP™
‘wirong Shd. 26.1°C

“Wrong Std”

The reading exceeds the expected
value. Calibration can not be
confirmed.

Check that correct calibration
solution has been used and / or
clean the probe.

Calibr-ate 1k poink

o, 0,00 o

ESEmmHa
Tempet-ature error -4.9°C

“Temperature Error”
The temperature of the solution is out
of femperature compensation interval.

Use fresh calibration solution and/or
clean the temperature sensor.

21.6. MAINTENANCE

21.6.1. Probe & Cap Membrane Cleaning

* Inspect, dean, and calibrate the probe af regular intervals.

* With the membrane cap assembled, rinse the probe with clean water. Blot the probe with a soft cloth or
tissue. Handle the probe and membrane carefully to avoid damage.

* Mechanical cleaning of the membrane with abrasives is not recommended.

* Wipe probe's exterior with an aqueous soapy mixture. Gently rub persistent spots off. Rinse with clean water.

* Replace the membrane cap and electrolyte if coatings persists or membrane damage is evident.
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21.6.2. Membrane Cap & Electrolyte Replacement

The membrane cap and electrolyte are designed to provide trouble-free operation for about eight weeks.
Replacements are required when:

* The membrane cap is physically damaged

* Probe response is slow

* DO probe calibration or readings exhibit greater than normal drift

* The membrane cap remains coated after dleaning
Procedure

1.

9.

Remove the probe from installation.

Unscrew and remove electrolyte screw and fill hole O-ring located on the side of the probe body.

Hold the probe in a vertical position (sensing tip down) and unscrew the membrane cap. Discard used cap.
Remove the O-ring off probe body and shake the probe down to empty the electrolyte reservoir.

Flush the probe body and reservoir with tap water.

Ensure the channel to the electrolyte reservoir is not clogged.

Gently clean the deposits off the zinc anode using a lint-free cloth or fissue.

Inspect O-rings for nicks or wear. Replace and discard damaged O-ring.

If tarnished or stained, gently clean the silver cathode with a lint-free cloth.

21.6.3. Long Term Storage
Discard any electrolyte solution from the reservoir, flush probe body and reservoir with water.
Blot the probe dry and store the probe with the protective cap on.
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22. MEASURING WITH OPTICAL DISSOLVED OXYGEN (DO) PROBES

22.1. PROBE PREPARATION & CONDITIONING
Note: Read all the steps prior to starting probe preparation.

1. Invert the probe so the cable faces the floor.

2. Remove the protective cap.

3. locate the O-ring that sits on probe body.
Sparingly lubricate with a thin film of supplied grease. Use care to prevent grease/fingerprints from
confacting the optical window.

4. Remove the Smart Cap from the container.

5. Align the notched cutout arrow on the Smart Cap with the matching guide on the probe body.

6. Slide and press the Smart Cap onto the probe’s body until the cap snaps in place.
Once the cap is installed, it should not be removed unless a new cap is required.

7. Place the probe in purified water for a minimum of 2 hours to hydrate the Smart Cap before use.

ofes:

If the probe is not installed immediately, place in a calibration/storage vessel with fresh water to protect it
from damage and hydrate the Cap.

Prior to probe initialization, verify time and date are configured correctly in General Setup Menu.

1 Smart Cap
2 Alignment key
3 Probe body
4 Temperature sensor
Embedded 0, sensitive luminophore
5 with rugged, insoluble
oxygen-permeable protective layer
6 Communication tag
7 Optical window
8 0-Ring seal

Figure 70: Smart cap detail
H17640-58 industrial optical DO

22.2. GENERAL INSTALLATION CONSIDERATIONS

* Probes are easily installed using the %" NPT external threads.

* Hand tighten the probe in position. Then, depending on the process, tighten one or two turns with a wrench
to secure in place. Do not exceed the 10 N-m (7.3 Ib-ft) torque specification for the probe sensor.

* Protect the probe and the Smart Cap from strong flow to prevent unstable readings. In turbulent aeration
basin installations, place the probe in a weir for more accurate readings.

* Position the probe so that it does not trap ir bubbles at the Smart Cap.

* Deposits of foreign material should not be allowed to accumulate within the sensing area.

DETAIL




147 Measuring with Optical Dissolved Oxygen (DO) Probes

* Profect the sensing surface from blunt objects and is keep it clean.
* Provisions must be made for the removal of the probe from the process.
* Consider probe accessibility for maintenance when selecting placement.

Note: See Optical DO industrial probes manual (MAN7640-58) for series configuration options and detailed
specifications.

22.3. INSTALLATION SCHEMES & MOUNTING ACCESSORIES
Accessories are sold separately!

22.3.1. Probe Dimensions

017 mm (0.7") 0 28 mm (1.1")
l 3/4" NPT 3/4" NPT
| =
43 mn (17" t
<—rir24 mm (2.5”)]72 6 7”)J
mm (6.

Figure 71: HI7640-58ZZ optical DO with attached cable

172 mm (6.7")
Figure 72: HI7640-5800 optical DO with DIN connector

22.3.2. Probe Connection

Align the pins and key then push the plug into the socket.
Rotate the collar to lock in place.

Note: Probe connection (probe with integral DIN connector) and probe wiring (probe with attached cable)
must be carried out with the controller disconnected from power.
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22.3.3. User-assembled, top thread immersion installation

e

O
1 Cable gland
‘ 2 Pipe cap (socket connect or threaded)

3" Van Stone flange (one size smaller than the pipe)
42", or similar, PVC pipe (schedule 80 PVC)
5 Reducer bushing

B * internal thread to it probe’s % NPT threads

* external thread to fit pipe’s threads or socket-
connect type

6 Optical DO probe

p—

. Wrap PTFE tape around the upper %" NPT threads of the probe (6).

. Attach a user-supplied reducer bushing (5) to the probe (6) upper threads (step I).

. Feed the probe cable through length of NPT externally threaded, user supplied pipe (4), matched to
bushing.

. Thread the pipe into the upper threads of the reducer (5) attached to the probe.

. The upper portion of the pipe should be sealed (step I) o prevent ingress of water if installation is outdoor.

F. Attach the pipe to a handrail.

— o

m O

22.34. Low thread immersion installation

The H160501 (PVC submersible holder) together with H160501-2 (protective end cap), and HI605011 (mounting
flange) provide a sturdy, protective housing designed for low thread immersion installation.
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22.3.5. Flow-cell installation

* The circulation pipes from the tank to the flow cell must be thermally insulated. Avoid temperature differences
greater than 2 °C (36 °F) between tank content and flow cell sample.
* Shade the assembly from direct sunlight.

Process controller
Wiring cable
Optical DO probe
Flow-cell adapter
Flow cell
Flow-cell valves

Saddle

~N o~ B LW N —

0
TANK SS J@

22.4. CONFIGURABLE MEASUREMENT PARAMETERS

Temperature Source (Temp. Source)

Option: Probe, Manual
* With item selected, press Modify for the drop-down options list.
* Use the (4 J(v ) keys to scroll between Probe or Manual.
* Press Select to save.

Frobe Setu

p. Source Probe
Man.Temp. Value 20070
Saliniby Factarlalll 1}
MeasMode O0_%5ak
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Manual Temperature (Man. Temp.) Value
Default value is 25°C

* With item selected (and Temp. Source set to Manual), press Set to modify the value.
* Use the (A J(v ) keys to modify the flashing value.
* Press CFM, to save.

Frobe Setup 4|
Temp, Source Probe =

Man. Temp. Walue 26.0 %0
Salinity Fackorlall
MeasMode O0_%5ak

Salinity Factor [g/1]
Option: 010 70 ¢/L
The salinity correction factor is the ratio of the solubility of oxygen in water at a particular salinity to its solubility
in fresh water at an identically specified water temperature and barometric pressure.
* With Salinity Factor [g/L] selected, press Set.
* Use the (A J(v ) keys to modify the flashing value.
* Press CFM to save the value.

Frobe Setup 4|
Temp, Source Probe =

Measurement Mode (Meas.Mode)

Option: DO_%Sat, DO Conc

Allows users to select between measuring DO saturation and DO concentration.
* With item selected, press Modify for the drop-down options list.

* Use the (a )] keys to scroll between options.
* Press Select to save.

Frobe Setup [ Probe Setup [

Man. Temp. ¥alue 26.0°C |~ Ma| [REEE T - |~

Saliniby Factorla/l] ] Sal D_Conc I
aas lnit i ] Mea=Trm ok

Measurement Unit (Meas. Unit)
Option: mg/L or ppm (with Meas.Mode set to DO_Conc)
Note: With Meas.Mode set to DO_%Sat, measurements are displayed in %Sat.

Probe Setup [ Probe Setup
1l

[
Salinity Factorla/1] ] Salinity Factorlas] 0
[Meas.Mode 00_Conc [Meas.Mode 00_%5at
Meaz lnit on|| 2z Unit 335t |
Aweraging Samples # 1 Aweraging Samples § 1=

|
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Averaging Samples

Option: 1 to 60

Average sampling is a software filter to minimize sensor noise and provide more stable readings. Allows users
to get a representative reading of the “average” value from flowing water.

Averaging affects measurement. If a fast response is needed, this value should be kept low.

* With item selected, press Set.

o Use the (A J( V) keys to modify the number of sumples.
* Press CFM to save.

Probe Setup [ Probe Setup [
Salinity Fackorlall] o= Salinity Factorlall] =
Meas Mode O0_%55ak Meas Mode O0_%55ak

Meas Unit

s;5at [
Aweraging Samples | 1

Meas Unit z53t |l

22.5. CALIBRATION

HI510 process controller allows two types of dissolved oxygen calibration procedures:
* Standard single or two-points calibration using water-saturated air or air-saturated water and a zero-
oxygen solution to verify that the probe is working correctly and establish a slope
* Process single-point calibration performed with the calibrated probe (two points) installed in the process.
Process calibration allows the user o adjust the measured DO value to match the value defermined with
a reference device.

Notes: See 6.1 Probe Settings Navigation section for Temp. Offset & Temperature Calibration Procedure
section.
To calibrate the internal pressure sensor, see Pressure Calibration in 11 Technical Menu section.

22.5.1. User Calibration at 100% and % Saturation

Preparation

* Remove probe from process.

* Flush probe and cap with a jet of clean water.

* Inspect for scratches or voids in cap surface.

* Replace Cap as required.

* Shake any remaining solution off the probe. No droplets should remain on the DO sensing surface before
performing the calibration procedure.

* Verify the controller’s barometric pressure reading with a reference meter. The pressure value can be adjusted
from the controller’s Technical Menu.

* Verify the temperature is reading correctly. The temperature value can be adjusted from the controller’s
Probe Setting menu.
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* (o to Probe Setfing in Channel Setup to set measurement mode (Meas.Mode) and measurement unit

(Meas.Unit). Select between:
» DO %Sat (% saturation) with unit displayed in %Sat
» DO_Conc (Concentration) with unit displayed in mg/L or ppm

* Set the Salinity value if the probe will be exposed to ocean or brackish waters.

Procedure
1. Press CAL to enter calibration mode.
2. At prompt, with the password enabled, input the passcode.
3. The controller recognizes the currently selected measuring unit.
4. To calibrate at 100 % saturation (or 8.26 mg/L) suspend the probe in water-saturated air.
This condition corresponds to 100 % air-saturated water af the femperature of measurement.
5. Use of calibration beaker containing some water or moistened absorbent material is recommended.
Loosely screw the beaker onto the probe (first thread only).
6. Allow 15 minutes for the air inside the beaker to become water saturated.
7. Press CAL to enter calibration mode after this 15 minute interval has elapsed.
8. Once the reading has stabilized the CFM virtual key is displayed.
Press CFM to save the calibration point.
Exit and Next virtual keys are available. Pressing Exit saves a single point calibration.
9. Press Next to follow with second-point calibration.
10. To calibrate at 0 % (or 0 mg/L), place the probe in the HI7040 Zero oxygen solution and stir gently for

2-3 minutes. Dislodge bubbles that may adhere to the cap.
The controller automatically recognizes the 0% (ppm) standard and the value is displayed on the LCD.

. When the reading is stable CFM is displayed. Press CFM to save.

Calibr-ake 2nd paink X Calibr-ake 2nd paink
0.0 #5at 0.0 #5at
¥%5at ¥%5at
e 0 I ssennna 0,0 %52
26.1°C 26.1°C

“Wait” is displayed at the bottom of the LCD unfil the calibration is saved.
“Calibration DONE” message is displayed and the controller returns to the menu.

Calibr-ake 2nd paink Calibr-ake 2nd paink
0.0 #5at
“5at Calibr-ation
soennie (00 52 DANE
wait 25.1°C
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22.5.2. Process Calibration

Prior to performing a process calibration, a reference meter and probe must be used (or another method) fo
determine the DO value of the process.

Preparation

* Determine the process DO value, using a calibrated reference meter and probe.
* The process controller and the probe should have previously been calibrated with two standards (probe

slope defermined).

Procedure
1. Press CAL to enter calibration mode.

At prompt, with the password enabled, input the passcode.
2. Press Process to enfer process calibration.
3. Use the (A J(Y ) keys to adjust the process value in agreement with the predefermined value.

=

=

Calibr-ate 15t paink X Frocess Calibration X
1000 #5at =+ 100.0%5at
“5at Y5at
p— L= T 99,3
26.1°C Set Calibration Point 26.1°C

4. When the reading is stable, CFM is displayed. Press CFM to save the calibration.
“Wait” is displayed at the bottom of the LCD unfil the calibration is saved.
“DONE” message is displayed and the controller returns o the menu.

Process Calibration Process Calibration Process Calibration
¥ 99.0%5at ¥ 99.0%5at P L 390 %sat
. . rocess cal: 53.0 %52
99,3 zsat 99,3 zsat Slope: 112.0 %
28.1°C W ajk 28.1°C OOHE

Note: Process calibration evaluates probe offset if input is reading is less than 20%, or probe slope if values

are over 20%.

22.5.3. Clear Calibration

1.

2
3.
4

Press CAL to enfer calibration mode.

. CLR option is displayed for a few seconds.
Press CLR to clear previous calibration.

. Press YES to confirm deletion. “Calibration Erased” message screen is displayed for a few seconds then

the controller returns fo user calibration mode.

Press the (back) key to return to the menu.

Calibrate 15k point

Warning

Calibr-ate 15k poink =

100.0 *55at

25.1°C

sasmniia 100,075 A pactistie At sasmniia 100,075

Are you sure you 100.0 % 5at

[0 ] ES ]

Calibration Erased 25140
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Calibration Messages & Warnings

Message & Description Recommended Action
i i “Wrong Std” -
':;';"g“ :;Tt Eolt g (heck that correct calibration
: The reading exceeds the expected :
somnial 1 . B8Prm value. Calibration can nof be solution has been used and / or
Hrong Std. S .' clean the probe.
confirmed.

Calibr-ate 15k poink

0.00FEm “Temperature Error”
sasnnis .00 PP™ | The temperature of the solution is out
Temperaturs arvar A3% | of temperature compensation inferval.

Use fresh calibration solution and / or
clean the temperature sensor.

MAINTENANCE

General Maintenance
* Inspect O-ring for nicks or other damage. Replacing the o ring is advised.
* Do not substitute other grease or lubricants as it may cause the 0-ring to swell.
* After long-term storage or cleaning, calibrate the probe.
* After use, rinse the probe with tap water and dry it.
* The DO cap must be kept hydrated.
Cleaning the Smart Cap
* Use a mild detergent and a soft-bristled toothbrush to clean.
* Rinse with water after cleaning and dry with a laboratory tissue.
* Hydrate in purified water before use.

Note: Smart Caps need to be replaced every year.

Smart Cap Replacement

When the cap approaches annual expiration, a warning screen notifies the user of required replacement.
Press (2o~ key to read days remaining before expiration. When one year is reached the message will change
to “Cap Expired”. To maintain measurement accuracy Smart Cap replacement is mandatory.

Ensure all cap-replacement steps are correctly followed.

1. Prior to cap replacement, verify time and date are correctly set in the controller setup menu.

2. Tum OFF the controller or unplug the removable terminal connector marked PROBE by loosening the four
screws and reaching inside the enclosure.

3. (lean off probe body and dry off with cloth.

4. Remove the expired Smart Cap from the probe by squeezing the cap at the cutout arrow and pulling it off
the probe body (do not twist).

5. Remove the used O-ring by rolling it off the body.
6. Clean the 0-ring groove and lens with a soft tissue followed by the lens cleaning wipe.
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7. Remove the new 0-ring from the container and slide on the probe tip (do not roll or twist the 0-ring).

8. Use a syringe filled with silicone grease and sparingly lubricate the 0-ring with a thin film of grease. Avoid
getting grease or fingerprints onto the optical window.

9. Remove the new optical cap from its container and align the cutout arrow on the Smart Cap with the
matching guide on the probe body.

10. Slide and press the Smart Cap onfo the probe body until the cap snaps in place.
Once the cap is installed, it should not be removed unless a new cap is required.
11. Place the probe in purified water to hydrate the Smart Cap before use for a minimum of 2 hours.
12. Turn ON the controller or plug in the probe’s terminal connector and fully tighten the four captive screws.
13. Calibrate the probe and controller before reinstalling into the process.
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23. USING HI92500 APPLICATION

1. Use RS-485 adapter and connect the controller to a PC (Windows XP or newer, using H192500 application).

2. Power the controller.

3. Ensure that Remote Control option is enabled (check mark visible), Net Address and Baud Rate are correctly
set in Comm Profocol Setup menu.

General Setup += G General Setup [ Comm Probocal Setu
Controller Info - Controller Password O
Controller Password O Controller 1D oo Baud Rate AE00
1254 |m | Parity More
[=] Com Hanina Shop Bits

4. Start running HI92500 PC application.

5. Check location and edit configuration.

6. Select port and baud rate, making sure that is identical to the ones selected on the instrument.
7. Select address. The controller’s image will be displayed on the screen.

H192500 — Hanna PC Software

The HI192500 PC application supports communications between the controller and a PC.

The PC compatible software is available for download at http://software.hannainst.com. Select the product code
and click Download Now. After download is complete, use the setup.exe file to install the software.

Through the HI92500 PC application users have access to remote monitoring (via the virtual LCD) that is limited
to a single remote control in the entire network.

Data can be exported o the most popular spreadsheet programs for further analysis.

To connect your instrument to a PC, use an USB cable connector. Make sure that your instrument is switched
off and plug one connector to the instrument USB socket and the other fo the serial or USB port of your PC.
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24. TROUBLESHOOTING GUIDE

Symptom Problem Solution

Soak the tip in HI7061 Electrode
Dirty pH electrode cleaning solution for 30 minutes and
then follow the pH cleaning procedure.
Slow response / Remove and clean the sleeve.
Excessive drift Dirty EC probe Make sure the rings on the probe
are clean.
Remove the cap. Inspect, and clean or
replace, if necessary.

Dirty DO probe

Clogged/dirty pH electrode junction. Clean the electrode.

Reading fluctuates EC probe sleeve not properly Make sure the sleeve is correctly placed.
up and down (noise) inserted; air bubbles inside sleeve.  Tap the probe to remove air bubbles.
DO probe electrolyte

o Remove the cap. Refill, tap and reinstall.
contains air bubbles emove the cop. Refil, fop and einsta

Controller fails fo calibrate

(o gves fauly readinge Broken probe Replace the probe.
Dry membrane (o juncion) Soak electrode in HI70300 Storage
solution for at least 30 minutes.
Remove and clean the sleeve.
Display shows the EC reading is out of range Make sure the rings on the probe
reading blinking are clean.
Remove the cap. Inspect, and clean or
DO reading is out of range replace, if necessary.

Stir or increase the flow rate.
Wrong (contaminated) bufferor ~ Check that calibration solution is correct
standard solution and fresh.
Dirty (broken) probe Check the probe.

Error messages displayed
during calibration

Note: ORP electrodes: gently polish the metal tip with a lightly abrasive paper, paying attention not to scratch
the surface. Follow with a thorough wash.

Note: It is recommended to keep at least one spare electrode handy. When problems are not resolved with a
simple maintenance procedure, change the probe and recalibrate.
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Application Configuration (Probe, RS-485, Input & Analog Wiring)

25. APPLICATION CONFIGURATION (PROBE, RS-485, INPUT & ANALOG WIRING)

MNVL SS3003d

HH!

\/H

MNVL ONISNIY ANV ONINVITO dVINO3d

NOILNT0S

ONINV3TO

INTVA SS300¥d ONINVITO

1730 MOT4
NI 380¥d ||

Figure 73: HI510 Configuration
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26. ACCESSORIES

26.1. pH CALIBRATION SOLUTIONS

Ordering Information Product Description Quantity
HI7004M or HI7004L 4.01pH buffer solution 230 or 500 mL
HI7006M or HI7006L 6.86 pH buffer solution 250 or 500 mL
HI7007M or HI7007L 7.01pH buffer solution 230 or 500 mL
HI7009M or HI7009L 9.18 pH buffer solution 250 0r 500 mL
HI7010M or HI7010L 10.00 pH buffer solution 230 0r 500 mL
26.2. ORP SOLUTIONS
Ordering Information Product Description Quantity
HI7021M or HI7021L Test solution, 240 mV 230 or 500 mL
HI7022M or HI7022L ORP test solution, 470 mV 230 or 500 mL
HI7091L Pretreatment reducing solution 500mL+ 14¢
HI7092M or HI7092L Pretreatment oxidizing solution 250 or 500 mL
26.3. CONDUCTIVITY SOLUTIONS
Ordering Information Product Description Quantity
HI7030M or HI7030L 12880 uS/cm standard solution 250 or 500 mL
HI7031M or HI7031L 1413 uS/am standard solution 230 or 500 mL
HI7033M or HI7033L 84 S/cm standard solution 230 or 500 mL
HI7034M or HI7034L 80000 S/cm standard solution 250 or 500 mL
HI7035M or HI7035L 111800 S/cm standard solution 230 or 500 mL
HI7037M or HI7037L 100% NaCl sea water standard solution 250 or 500 mL
HI7039M or HI7039L 5000 S/cm standard solution 250 or 500 mL
26.4. DO SOLUTIONS & ACCESSORIES
Ordering Information Product Description Quantity
HI7040L Zero oxygen solution set 500 ml + 12g
HI7042B Galvanic DO electrolyte solution 30ml
HI731350 Plastic tip 25 pes.
HI740226 5 ml graduated syringe 1 pc
HI76409A/P Replacement membrane 5 ps.
26.5. ELECTRODE STORAGE SOLUTIONS
Ordering Information Product Description Quantity
HI70300M or HI70300L  Storage solution 230 or 500 mL
H17082 3.5M KCl Electrolyte 4x30 mL
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26.6. ELECTRODE CLEANING SOLUTIONS

Ordering Information Product Description Quantity

HI7061M or HI7061L General cleaning solution 230 or 500 mL

HI7073M or HI7073L Protein cleaning solution 250 mL+3 sachets or 500 mL + 6 sachets

HI7074M or HI7074L Inorganic cleaning solution 230 or 500 mL

HI7077M or HI7077L 0il & fat cleaning solution 250 or 500 mL

26.7. PATCH CABLES

Ordering Information Product Description
HI76510-05 Patch cable, 5 m (16'5”)
HI76510-10 Patch cable, 10 m (32'9")
HI76510-15 Patch cable, 15 m (49'2")
HI76510-25 Patch cable, 25 m (82')
HI76510-50 Patch cable, 50 m (164)
26.8. ELECTRODE HOLDERS
Ordering Information Product Description
HI60501 PVCimmersion electrode holder
H160503 PVDF immersion electrode holder
H160542 In-line electrode holder, direct pipe installation
Specifications
Material Temperature Immersion length|  Pressure
Body | O-ring Min. Max. Min. / Max. Max.
HI60501 | PVC | NBR | —10°C(14°F) | 60°C(140°F) | 10cm/ 69 cm WA
HI60503| PVDF | NBR | —15°C(5°F) | 100°C(212°F) | (3.9"/27.1")
8 bar (116 psi)
o o at 25°C(77°F)
HI60542 PVC | NBR | —10°C(14°F) | 60°C(140°F) N/A 3bor (435ps)
at 50°C (122°F)
Accessories
Ordering Information  Product Description Quantity
H160501-0 0-rings for HI60501 electrode holder 1 sef
HI60501-2 PVC protective end cap, inside height 68 mm (2.6”) 1pc.
H160503-2 PVDF protective end cap, inside height 68 mm (2.6”) 1 pc.
HI605011 PVC mounting flange for HI60501 electrode holder 1pc.




161

Accessories

HI60501 PVCimmersion electrode holder

H160542 In-line electrode holder, direct pipe installation
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26.9. FLOW CELL SADDLE AND FITTINGS

BL120-400 BL120-500
Flow cell Probe fitting kit
probe adapter kit
BL120-401 BL120-501 N\
Flow cell valve Protective saddle cap, Q
1" thread
BL120-402 BL120-550
Flow cell tubing Probe saddle
(10m) for @50 mm pipe,
1" thread
BL120-410 BL120-563
Flow cell for Probe saddle
BL120, BL121, for @ 63 mm pipe,
BL122, BL123 14" thread
BL120-450 BL120-575
Flow cell kit for Probe saddle
@ 50 mm pipe for @ 75 mm pipe,
1" thread
BL120-463 BL120-601
Flow cell kit for Plastic nipple
0 63 mm pipe 2x %"
with 0-rings
BL120-475 BL120-602
Flow cell kit for Metal nipple
@75 mm pipe 12x% (2 ps.)
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BL120-603 > BL120-604

Elbow 0-rings
for glass flow cell for glass flow cell o

26.10. MOUNTING KIT ACCESSORIES
HI510-01 Panel-Mount Kit

Ve W Vet

Label Product Description Supplied Quantity
1 Panel bracket 2 pcs.
2 M4 x45scew, Phillips head 4 pes.
3 Plain washer for M screw 4 ps.
4 Spring washer, M6 4 pcs.
5 M6x12 mm screw (DIN7985) 4 pcs.
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HI510-02 Wall-Mount Kit

}Q
N
=
Label Product Description Supplied Quantity
1 Iinc plated, zinc case holder 1 pc.
2 Plain washer for Mé screw 4 ps.
3 Spring washer, M6 4 ps.
4 M6 x 12 mm screw (DIN7985) 4 pcs.
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H1510-03 Pipe-Mount Kit

S
@)

=

Label Product Description

Supplied Quantity

1 Hexnut, M8 4 pcs.
2 Iinc plated, zinc case holder 1 ps.
3 Plain washer for M8 screw 4 pes.
4 Spring washer, M8 4 pes.
5 Plain washer for Mé screw 4 pes.
6 Spring washer, M6 4 pes.

U-Bolt 1” 2 pcs.
7 U-Bolt 12" 2 pcs.

U-Bolt 212" 2 pcs.
8 M6 x12 mm screw (DIN 7985) 4 pcs.
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27. ANNEX

27.1. BUFFER VALUES AT VARIOUS TEMPERATURES

Temperature has an effect on pH. The calibration buffer solutions are affected by temperature. During typical

two- or three-point buffer calibration, the controller utilizes auto buffer recognition.

The following chart is for reference only.

Temperature pH Values

°C °F 4,01 6.86 7.01 9.18 1001
0 32 4.01 6.98 7.13 946 1032
5 4] 4.00 6.95 7.10 939 1025
10 50 4.00 6.92 7.07 933 1018
15 59 4.00 6.90 7.05 927 1012
20 68 4.00 6.88 7.03 922 10.06
25 77 4.01 6.86 7.01 9.18 1001
30 86 4.02 6.85 7.00 9.14 9.96
35 95 4.03 6.84 6.99 9.1 9.92
40 104 4.04 6.84 6.98 9.07 9.88
45 113 4.05 6.83 6.98 9.04 9.85
50 122 4.06 6.83 6.98 9.01 9.82
55 131 4.08 6.84 6.98 8.9 9.79
60 140 4.09 6.84 6.98 8.97 9.77
65 149 41 6.84 6.99 8.95 9.76
70 158 412 6.85 6.99 8.93 9.75

For instance, if the buffer temperature is 25 °C, the display should show 4.01, 7.01, or 10.01 pH for 4, 7, or

10 pH buffers, respectively.

At 20 °C, the display should show 4.00, 7.03, or 10.06 pH.
At 50 °C, the display should show 4.06, 6.98, or 9.82 pH.
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27.2. GLOSSARY
data acquisition

dead band

dead band gain

deviation
fail safe alarm

hysteresis

deaning

minimum On fime
overfime

potential matching pin
set point

solution compensation

threshold
trigger

conversion of analog signals received from the probe sensor fo digifal representations
that can be processed by a computer

an area where the absolute value of the error between Set point and process value
is considered 0

a coefficient applied to PID integrative term in the Dead Band area

an interval aligned with Sef point value, where control output can take values from
0% to 100%. It is measured in process-value units.

signaling of the alarm by de-energizing the alarm relay instead of energizing it.
Protects against power failures and interruptions of the alarm relay external wires.

interval that must be exceeded by the controlled magnitude in the opposite direction
after having activated a relay, before deactivating if, in order to avoid uninterrupted
relay activation or deactivation

automatic procedure to stop control, clean the electrode and then activate control
again

the time that control output is minimum On, necessary to protect elements that are
driven

a safety parameter provided to set the maximum continuous time control is running
at it’s maximum value

is a titanium which must be immersed into the measured fluid. It is used together
with a differential input to avoid damage of the reference electrode due to ground
loop current.

desired value for the controlled parameter.

technique for compensating the differences on the pH of the solution under
measurement when its temperature varies

value above / below which a control or alarm relay is activated or deactivated

an event or command that acts like a mechanical trigger in initiating a process



Annex 168

27.3. LIST OF FIGURES

Figure 1: Front Panel & Keypad Description ...........ooooorvovveeeeoeeeeeeeeeeeeceeeeeee e page 11
Figure 2: Display DESCHPHON .........oeeeeeee oo page 12
Figure 3: USB-C Port & Venting EIement ...............oooooovoovooooeeeeeeeeeeeeeeeeeeeeeeeeee e page 14
Figure 4: Wall-Mount Panel, Slots DIMENSIONS ..............o.....eceeeoeeeeeeeeeeeceseeeeeeeeee e page 16
Figure 5: Wall-Mount Panel Thickness, Mounting Bolts & Slots Dimensions.............co.ccoovvvvvvveeee. page 17
Figure 6: HI510 Controller Fastened to Wall-Mount Panel ............ooovvvvvvvvvvoinnns page 17
Figure 7: Wall-Mount SCheMGHC.........oovovveoeeeeeeeeeeeeeeeeee e page 18
Figure 8: Panel Mount, Inside Depth.............oovvveeoeeeeeeeeee e page 19
Figure 9: Panel-Mount CUTOUL ..........oooroooeoeeeeece e page 19
Figure 10: Panel-Mount SCRBMEHC............. oo page 20
Figure 11: Panel-Mount Steps, Parts (A) ( B) (C)......ovrooveeeeeeee oo page 21
Figure 12: Pipe-Mount SCheMAtiC ....ooooooooooeoeoe e page 22
Figure 13: Vertical & Horizontal Pipe MOUN ..........ooeeeee e page 23
Figure 14: Conduit OPBNINGS .......ooeveeeeeeeeeeeceeeeeeeeee e page 24
Figure 15: Exposed Cable Gland Schematic ............ooooovovvvooooe e page 24
Figure 16: HISTO ENcloSure OPENeM..............vooeeeeeeeeeeeeeese s page 25
Figure 17: Hinged Front Panel ...........oooooooooooooooeee e page 25
Figure 18: Signal Board & QUIPUT ......oooveveeeeeeeee e page 26
FIGUIE T INDUEVAIUBS ..o page 27
Figure 20: Connecting Alarm Circuit Between FS® C & COM Terminals................ccococcccccccereereeee. page 28
Figure 21: Probes WIKING ............ooeoeeeeeeeeeeee oo page 29
Figure 22: Event logging eXaMPIE ............cceeee oo page 68
Figure 23: On/0ff Control Block AlGorithm ............ooovvvvoooeeoo oo page 81
Figure 24: On/0ff Control, High /Low Control Mode ............oooororooooeeee e page 82
Figure 25: General On/Off CONTOL .....ovvvvvooeeeeeeeeee e page 82
Figure 26: On/Off Control with HYSTEIESIS............oooroooeeoeeeeeee oo page 83
Figure 27: On/0ff Control, Overtime Control ACON .........eecooeee e page 83
Figure 28: On/0ff Control, Minimum O TIMe .......oovvvoeeeeeeeeeeceee e page 83
Figure 29: Proportional CONtrol BIOCK .........ooovooroooeeeeee e page 85
Figure 30: Control Low with Relay On, Set Point and Deviation................ccoooorrrrvvvveoccciseeeeeeeee page 86
Figure 31: Control High with Relay On, Set Point and Deviation ..............ooooeeeeeovveocoeeeeece. page 86
Figure 32: Proportional Control, Relay Out - Control Mode High/Low ...............ccceececcceccrrccccceee. page 86
Figure 33: Proportional Control, Analog Out - Control Mode High and Low .......ooovvvvooccccio page 87
Figure 34: Proportional Control, Relay Out - Proportional Control Mode High, Overtime.................. page 87
Figure 35: Proportional Control, Relay Out, Proportional Control Mode High, Min. On Time............. page 87

Figure 36: Proportional Control, Relay Out, Proportional Control Mode Low with Dead Band........... page 88



169 Annex

Figure 37: PID CONTIOI BIOCK .........oeeeee e page 90
Figure 38: Proportional Action by Means of Proportional Band ..................ccoooreeeeeceeeee page 90
Figure 39: Controller Structure RepreSentation ................oovvvvoeeeeeeeeeecee e page 91
Figure 40: Proportional Function with pH Probe Connected ............ooooovvvvvoooceeo e page 92
Figure 41: Derivative Function with pH Probe Connected.............oooovvrvvvvvooeieeee e page 92
Figure 42: Tunning PID Parameters, Dosing an Alkaline Solution to a Weak Acid .......................... page 94
Figure 43: PID Control Mode Low, Relay & Analog QUt ..........cocooeeee e page 94
Figure 44 PID Control Mode Low, Relay Out with Minimum On Time............cooooorrereeeeeeccseee page 95
Figure 45: PID Control Mode Low, Relay Out with 0% Dead Band Gain..............ccooovvvveciorrrrnecae. page 95
Figure 46: PID Control Mode Low, Relay Out with 50% Dead Band Gain............oooovvvvvvoeeecece page 95
Figure 47: Cleaning Control & Sequencer BIOCK............oovvvvvveeeeoeeeeeeeeeeceeseeee s page 97
Figure 48: Cleaning Algorithm, Simple Cleaning..............cooovovvoooooeoee e page 99
Figure 49: Cleaning Algorithm, Advanced CIaning ................coooooooreroeeeeceeeeeeeeeeee e page 99
Figure 50: Cleaning Trigger, EXternal INDUL —........ccooeeeeeee e page 100
Figure 51: Cleaning Trigger, Intemal TMET ...........oooovoeeeeeeee e, page 100
Figure 52: Cleaning Trigger, Internal Schedule ...........oooovvvvvooooeee e page 100
Figure 53: Cleaning Trigger, Operator INfRVENHON..................ceeereeereeeeeeeeeeeeeee e page 100
Figure 54: Cleaning Trigger, External Input & Intermnal TImer ...........oovvvvvvvvvvoeeennnns page 101
Figure 55: End Cleaning, Stop SEQUENCES ..........cceeeeeeeeeeeeeeee e page 101
Figure 56: End Cleaning, Suspend CONGItioN ............oooorrvvvvveeeeeeeee e page 102
Figure 57: End Cleaning, Stop CondION .............ccoooeoeeeeee e page 102
Figure 58: HI1006-18zz industrial pH probe with attached cable.................ccooooe page 112
Figure 59: HIT006-1800 industrial pH probe with DIN connector ...........ooovveeeeevveecereene. page 112
Figure 60: HIT1026-1803 pH probe for specific meat applications...............ccoooovorroooecccce. page 113
Figure 61: HIT126-1805 pH probe for general food applications................coooooerrooeoccce page 113
Figure 62: H12004-18zz industrial ORP with attached cable ..., page 113
Figure 63: HI2004-1800 industrial ORP with DIN connector ............ovv.ooooeeoooeeeeeeeecccces page 113
Figure 64: HI7630-28zz two-electrode EC probe with attached cable............oooovrvvvvvovecccee page 124
Figure 65: HI7630-2800 two-electrode EC probe with DIN connector........oo..vevvvvecoreeeeeen. page 124
Figure 66: HI7630-48zz four-ring EC probe with attached cable ..............cccoooooorrrcee page 124
Figure 67: HI7630-4800 four-ring EC probe with DIN connector................ccooorerrrreoeeccccee page 125
Figure 68: HI7640-18zz galvanic DO probe with attached cable............ooovvvoveeoe. page 137
Figure 69: HI7640-1800 galvanic DO probe with DIN conneCtor .............oooeeeeeeeeeeeecccrccene page 137
Figure 70: Smart cap detail HI7640-58 industrial optical DO.........oooovvvvooooeeeee page 146
Figure 71: HI7640-58ZZ optical DO with attached cable.............oovvvvoeoeee. page 147
Figure 72: HI7640-5800 optical DO with DIN cOMNECIOT ......vvvvoeveeeeee page 147

Figure 73: HISTO CONfIQUITHON.........oooooeeeeee e page 158



CERTIFICATION

All Hanna Instruments conform to the CE European Directives.

RoHS
compliant
Disposal of Electrical & Electronic Equipment. The product should not be treated as household waste.

Instead hand it over to the appropriate collection point for the recycling of electrical and electronic equipment
which will conserve natural resources.

Ensuring proper product and battery disposal prevents potential negative consequences for the environment
and human health. For more information, contact your city, your local household waste disposal service, or
the place of purchase.

RECOMMENDATIONS FOR USERS

Before using this product, make sure it is entirely suitable for your specific application and for the environment
in which it is used. Any variation infroduced by the user to the supplied equipment may degrade the controller’s
performance. For yours and the controller’s safety do not use or store the instrument in hazardous environments.

WARRANTY

The HI510 is warrantied for two years against defects in workmanship and materials when used for its infended
purpose and maintained according to instructions. Damage due fo accidents, misuse, tampering, or lack of
prescribed maintenance is not covered.

If service is required, contact your local Hanna Instruments office. If under warranty, report the model number,
date of purchase, serial number, and the nature of the problem. If the repair is not covered by the warranty, you
will be notified of the charges incurred. If the instrument is to be returned to Hanna Instruments, first obtain
a Returned Goods Authorization (RGA) number from the Technical Service department and then send it with
shipping coss prepaid. When shipping any instrument, make sure it is properly packed for complete protection.
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