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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
1 Process controller 1pe.
2 Hex nut M8 4pcs.
3 Mount plate 1pc.
4 Plain washer for M8 screw 4 ps.
5 Spring washer M8 screw 4pcs.
6 Plain washer for Mé screw 4 pes.
7 Spring washer for Mé screw 4 pes.

U-Bolt 1" 2 pcs.
8 U-Bolt 1 12” 2 pcs.
U-Bolt 2 14" 2 ps.

9 Mé > 12 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 %4” to 2 2"
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 connection 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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SIGNAL
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POWER
| PATH

Power cable

Figure 14: Conduit Openings

Remote communication

Probe

Analog Outputs & Digital Inputs
Alarm relays

Control relays

Power cable

o~Ns U B LW N —

Assembly drawing of an exposed cable gland below. The seal is entering from the external part and the parts
are 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

DO N~ W 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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4.2.4. Wiring the Controller
Easy access to HI510 installation terminals — push in and plug out — enables quick wiring.

* High voltage connections  (Terminal 1) * Low voltage connections ~ (Terminal 2)
» Power ) » COMM (RS-485) 2)
» Alarm (1) » PROBE (3)
» Control relays (8) » 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 cable leads
to the appropriate connector jack and plug them in the corresponding socket.

Note: Wiring (wiring changes) must be conducted after power supply to the controller has been turned off.

>
Terminal 1 Y% | Y| (PP (%) (PP (2% | DB 2K

OC NC ([NOC NO C NC NO CNC N

ALARM | REL 3 REL 1 REL 4 REL 2 REL 5 POWER
N NO C [o] PE N

LR B R

-BA+ - B
Ll L L
COMM  PRDBE IN1 (IN2

Terminal 2 ( o|0222|22022 t%w; 'z%w@u
-

Ty Ty
01 A02 AO3 A04

Figure 18: Signal Board & Output

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

3. Probe connector 8. Power connector

4. Digital inputs connectors 9. Fuses

5. Profective ground connections
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Terminal 1 Terminal 2
ALARM CONDITION OR METER OFF

NC /:
g—E—O}i oMM o 108\r/nA
o—

B
ALARM NO _
RELAY NO ALARM NC *
Ao
e U I R E“D
NO n
NC IN1 |5-30v N /=
RELAY 1 &Ef @
RELAY 2 DIGITAL =
INZ 5-30v IN2 =
RELAY 3
C
RELAY 4 O—E—O/N oo— =
+ -
RELAY 5 AL S5omadtt
L Line ANALOG AO2 % Sggmgﬂy
POWER
II(\?PUT PE | Protective Earth OUTPUTS AO3 % 2:382’;83?
N Neutral AO4 e 20macuT”

Figure 19: Input Values
4.24.1. 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.
» NO i.e. Normally Open
» NC i.e. Normally Closed
»C ie 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. Do not exceed relay contact’s rating of
5A /250 Vacor 5A / 30 Vde, resistive load.

Alarm Relay Wiring
The alarm relay provides a contact closure which can be used as a switch to turm an external device on or off.

Note: Alarm contacts are form C rated 5A /' 250 Vac, 2A / 30 Ve, resistive load.
Fuse protected: 54 / 250V slow blow fuse.
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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.
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 inferruption, 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
too long a period. In both cases, the Alarm LED provides a visual warning.
Connect the external alarm circuit between the FS © C (Normally Open) and COM terminals to enter in Fail Safe
mode. An alarm warns the user when the measured parameter exceeds the alarm thresholds; or when the power
breaks down in case of a broken wire between the controller and the external alarm circuit.
Note: In order to have the Fail Safe feature activated, an external power supply has to be connected fo the
alarm device.

NC

CcoM

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

Connecting the Power Supply
Qualified personnel should perform wiring only. The personnel must have read and understood
A 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 to 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 PROBE connector and attach ground lead ().

Q D@

T 1
0| o e e
-BA+ LEE BRI B LY SR B )
] [ [
COMM IN1 IN2 AO1 AO2 AO3A04

[

Figure 21: Probes Wiring

Probe cabling color code

Marking Attached Cable  Patch Cable* Function
— 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 between COMM terminals and cable trunk as short as possible. Recommended use of
120 Q /0.5 W End Of Line Resistor (EOLR), if HI510 is the last device connected o 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 deaning 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 atfention 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 the nut.

Analog Output
The controller has up to four analog outputs. For setup information see 8.2 Analog Outputs section.
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, and firmware version.

HIS10 Process Controller

instruments
Date: 2022-04-07
V200220

With new or no probe connected one of following warnings is displayed:

Message Description

“No probe connected” Connection issue or no probe connected.
“Different probe. Please set control parameters.”  Different probe type (series) connected.
“New probe. Update control settings if necessary.”  New probe (sume series) connected.

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

Shartup delay Bimin

6.99"

24.4°

Note: During Startup delay, control is not started.
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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 access the top-level Menu items.
* Press (A J(¥ ] o navigate items.
* Press to return to previous hierarchical structure.
* Press Setup virtual key to enter a Menu item or access Probe, Control and Alarm settings.

Menu item Screenshot Function
Configure (view) probe calibration
CHANNEL ”u°l'udt£lt°t§e M| Set (view) probe, confrol, and alarm related functions
zmm | Set probe, control, and alarm parameters
HOLD MODE Activate (deactivate) manual Hold function
Cltaning Configure (view) input Hold parameters
OUTPUTS Configure analog outputs and relays
Henu
Hold Mode  Ed On
INPUTS Configure or view digital inputs status
Start or stop cleaning cycle
CLEANING Configure (view) cleaning parameters
Meru [
TECHNICAL oputs | Calibrate Pressure and Analog outputs
MENU Update the controller's Firmware
M&nu T ]
eaning e
%ﬁlEJAL R Directly drive the relays or analog outputs
Cle_aning
L0G RECALL Tﬁ”u'Z';” Access logged data and transfer files to USB stick
Peru ——————=81| (onfigure (view) general setfings e.g. log inferval, password,
GENERAL Moareca |n| date and time, language selection, setting RS-485

communication parameters, setting controller ID




Channel

6. CHANNEL

When Channel is selected Setup and CAL virtual keys are visible.
* Press CAL to open the probe calibration menu
* Press Setup to open process control submenu: Probe Settings, Co

Hold Mode
Outpuks
Inputs

off

CHL

6.1. PROBE SETTINGS NAVIGATION

* Press the (=] key from Measure mode.
* Select Setup with Channel highlighted.
* Select Setup with Probe Settings highlighted.

ntrol Settings, Alarm Settings

Hold Mode
Outputs
Inputs

CAL

[ CalData [ Setup ]

* Press the (4 ) (v ] keys to navigate between parameters.
* Select from virtual keys View, Set, or Modify.
Press the (=] key fo refurn to the menu without saving.

Frobe Setu Frobe Sety
Probe Info Praobe Infao
Cal. Timeouk ofr [l Of 1} Cal. Timeaouk
Meas Mode EC Fesalution | aa< Mode
Temp. 0f et O.0*C =] || Temp. 0ffset . Temp. 0ffsat
[ Wiew ]

o At prompt, enter the passcode.
o 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 to any

invalid parameters. At prompt o save changes, press virtual key YES.
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6.2. PROBE SETTINGS, GENERAL PARAMETERS

This section groups configurable Probe Settings ifems common to all wired probes regardless of measured
parameter as well as probe information details.
Calibration timeout, Temp. source, Manual Temperature Value, sefting the temperature Offset value
follow the same steps regardless of wired parameter.
For parameter-specific information on configurable options, refer to the following sections:

» 19 Measuring with pH & ORP Probes

» 20 Measuring with EC Probes

» 21 Measuring with Galvanic Dissolved Oxygen (DO) Probes

» 22 Measuring with Optical Dissolved Oxygen (DO) Probes

Note: pH screes only are given as examples. Information screens are probe specific.

Probe Info

Frobe Info
Option: Model, Firmware, Serial No.(number), Factory cal.(calibration) v B
Example of probe information screen with wired pH probe. i A 1
Calibration Timeout (Cal. Timeout)

Option: Disabled, 1to 99 days
* With Cal. Timeout selected, press Set, to modify.
* Press the (LA ) (v ] keys to modify the flashing value and press CFM to save.
* (al. Timeout is used to send a reminder to recalibrate the probe.
"B is displayed in the Title & Status area. Press the (2ond key to access calibration message.

Fesalution
Temp. 0f fiat

Temp. Offset & Temperature Calibration Procedure
Option: —5.0105.0°C, —9.0t0 9.0 °F
* With Temp. Offset selected, press Set.
* Press the (A J(V ) keys to modify the flashing value and press CFM to save.
A positive value adds to the displayed temperature.
A negative value decreases the displayed temperature value.
* To obtain the temperature offset, see step 3, Temperature Calibration Steps.

Frohe Setup 4|
Probe Info =
Cal. Timeout off
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Temperature Calibration Steps
1. Place the probe and a reference thermometer (with 0.1 ° resolution) info a sfirred container of water.
Observe displayed temperature until it stops changing. This may take several minutes.
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 (A J(¥ ] keys to scroll to Temp.Offset, then Set.
At prompt, press YES, to place unit in HOLD.
Adjust blinking digits o 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 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. “I1”symbol is
displayed. We suggest to order a replacement probe as soon as this occurs.

_—

Measure pH [ OIAG _2022-07-01 13:04-4E]| OIAG  2022-07-01 13:0602]|
B Temperature has 2 [ Temperature sensor in - =
pH dropped below probe probe is damaged. Use
= pecification. Manual Temper-ature until
L] c & TEmpeEature :;jeasor in probe can be replaced.
N probe is damaged. Use
25.7 ‘'ma = -

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 defailed calibration data is displayed along with the date and time of the
calibration and temperature offset.

Channel Sebyj Calllata pH Calllata miy
[Probe Setfings ] pHEUTT: .01, 7.01, 10.01 Process cal: 284 my
Conkrol Sethings Of fsek: -0L6 mW Of fset: 25 m
Alarm Settings Slope; 1004 %
Dake: 2022-04-07 140312 Dake: 2022-04-19 07.40.53
[ Calhata ] Temp. Of feat: 06 “ Temp. Of feat: 0B “
Calllaka EC Calllaba DO_35ak
EC3Ed: 0 pSicm DO_%*%atSkd: 1000
Of f sk 0,000 p5iem Of faat: 0.0 %54t

Cell Fackor: 01000 cm Slope: 98,0 %
Dabe: 2022-02-30  11:.04:42 Dabe: 2022-04-21 095357
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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.
This submenu is used to define the process control parameters.
I Navigation

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

* Select Setup from Channel parameter.

* Select Setup with Control Settings highlighted.

* Press the (L4 )] keys to move between parameters.

* Press the key to return to the menu without saving.

Channel Setup [+

SetP1 Enablad
Setpaink
Faramekar
Enablad

Walue

Alarm Settings

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.

6.3.1. Configurable Control Parameters

Control parameters are measurement specific.

Screenshots given here are taken with a wired pH probe. Measurement units depend on probe type and
configured measure mode.

Setpoint

Option: SetP1, SetP2

With Setpoint selected, press SetP1 (setpoint 1). Start with SetP1 selection.
Repeat the entire process with SetP2, if desired.

SetP 1 Dizabled
Setpaink
Farameter
Enablad
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Parameter

Option: see 2.2 Supported Probe Series Configurations for supported 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.

With Parameter selected, press virtual key, and press key to save or (Y key to move fo next parameter.

SetF 1 Dizabled ol
Setpoink SetP] |
Enablzd O
Walue A

Enabled

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

With Enabled selected, press Enable (Disable). A check mark confirms selection.
Press the key, to exit or () key to move to next parameter.

SetF1Enabled ol
Setpoint SetP |
Far-ameter rH
Enablad [=]
Walue 2.00 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 Gl
Setpaink SetPl
Parametar FH
Enabled

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

Mode (Setpoint enabled)
Option: ON/OFF, Prop., PID
The Mode parameter defines control type i.e.0N/OFF, Prop., or PID.
The Setup virtual key is used after selecting Mode, to set additional settings.
See 16 Control Modes & Algorithms for detailed information.
" Novigation
* Press Modify to open the Mode option drop-down list.
* Press the (LA J(¥ ] keys to select mode type.
* Press Select to save.
o After selecting Mode, press Setup.
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Setup for ON/OFF control
* Press Setup for the options submenu to be displayed.
* Press the (A (¥ ] keys to move between Mode and Hysteresis.

SetP 1 Enabled G| ([SetP1OHMFE G
Parametear = e OMHSOFF High
Enabled EA Husteresiz 070 pH
W alue 2.10pH

OHFOFF Lo

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

* Press the (¥ ] key, fo select Hysteresis.
* With Hysteresis highlighted, press Set. The present value will blink permitting editing using the (A )(Y)

keys.

* Press CFM to save.

SetP 1 0MMIFF

[
ON/TFF High

0.70 pH

® Press the key, to exit Setup.
ON/OFF control. Hysteresis default and boundary values.

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

Hysteesis ORP 50 mV 2mV 400 mV
EC 1.000 mS 0.002 uS 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 (A J(¥ ) keys to move between Mode, Deviation, Control Period, and Dead Band.

Parametar
Enablzd

W alue
Mode

SetP 1 Enabled

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

Dewiation
Control Period
Oead Band

SetP 1 Prop. [
rop. Hi

Dewiation

Oead Band

SetP 1 Prop. [
op

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

SetP 1 Prop.

Control Period
Oead Band

0 pH

1:00 mi
020pH
[ et ]

* 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.

[

Made
Devviation

Diead Band

Frop. Lot

* 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.

Conbrol Period
ead Band

SetP 1 Prop.

Mode Prop. Lot

Dewistion 1.00 pH
1:00 min

® 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 6pH
Deviation ORP 50 mV 2mV 2000 mV
EC 2.000 mS 0.002 S 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 0.00pH | 5% of measured
Dead Band ORP 10mV 0mvV range bgr no more
EC 400.0 S 0.000S | 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 %)
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Setup for PID control

* Press Setup for the options submenu to be displayed.
* Press the (a J( v ) keys to move between Mode, Deviation, Control Period, Reset Time, Rate Time, Dead

Band, and Dead Band Gain.
ZetF 1 Enabled Gl [EetF1FD
Parameter ==

Enablad =]

Dewiation

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

Control Period
FIO Lo Reset Time
PID High.

SetP1PID

PID L
1.00pH
1000 min
16:40h

Dewistion
Control Period
Fezet Time

SetP1PID

Dewistion
Control Period
Rezet Time

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

* With Deviation highlighted, press Set. The present value will blink permitfing editing using the (a )Y )

keys. Press CFM, to save.

SetP 1 PID

Conbrol Period
Rezet Time

* 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 PID

Mode

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

Contral Pariod

Re:et Time

SetP 1 FID 4|
Made PO Liatws
Dewistion

* With Reset Time highlighted, press Set. The present value will blink permitting editing, within the boundary

values, using the (A (V) keys. The default value disables the Integrative contribution.

* Press the (¥ ] key to select Rate Time.
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* With Rate Time highlighted, press Set. The present value will blink permitting editing, within the boundary
values, using the (Ca J(¥ ] keys. The default value disables the Derivative contribution. Press CFM to save.

SetP 1 PID [
Denwiation 030 pH (=
Contral Peariod 1:00 min
Fesek Time
Rate Time

* 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 to save.

SetP1 PID B
Control Period 1000 i [~
Feset Time 2000 min

Fiate Time A0 min

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

SetP1FID
Made
Rate Time
Diad Band

PID 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 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 10mV OmV range but no more
EC 400.0 uS 0.000 S than Deviation
DO 200%Sat | 0.0%Sat | value divided by 5
Dead Band Gain 0% 0% 100 %
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Overtime (Setpoint enabled)

Option: Disabled, 10 to 120 minutes

The overtime (safety timer) parameter is provided to set the maximum continuous time 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 confinuous time

the relay is On before an alarm is issued. The timer will run during the On relay period and is reset when the

Sef point is reached. If the timer period expires, the relay will deactivate and an Alarm condition will occur.
Note: Place the unit on Hold Mode (manual Hold) to suspend the alarm. Hold LED should be on. Exit Hold
to reset the timer.

* With Overtime selected, press Set.

* Press the (LA ) (v ] keys to edit value displayed blinking.
* Press CFM to save.

SetP1 Enabled ] SetP1 Enabled ]
Enabled A |~ Enabled BA |~
Walue .00 pH Walue B00

mode

Made
Onertime I

(iyet-timne

SetP 1 Enabled [ SetP 1 Enabled [
Enabled BA |- Enabled BA |-

Walue 100.0 #.5ak
Made
wet-timne

W alue 0500 p5
HMode i
Dwer-timne

OMSOFF High

Reset Overtime Alarm
* From Menu, Hold Mode, select Man On. The Timer will reset to 0.
* Turn off the manual Hold before exiting menu.
* Verify the reagent tanks are full and pumps or valves used are operational.
Control Qutput (Setpoint enabled)
Option: Read only
Displays the relay (e.g. Relay1) currently associated with selected Set point.
If Multiple is displayed, press View, to display assigned relays or outputs.

SetP1 Enabled [
Hode OMSOFF [
(vertine [iabled

Conkrol Dutpuk Multiple I
Minirum O Time s

Minimum ON Time (Setpoint enabled)

Option: 1 to 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 (A J(Y ) keys.
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With Minimum ON Time selected, press Set.
Press the (a J( ¥ ) keys to edit the value displayed blinking. Press CFM to save.

SetP 1 Enabled [ SetP 1 Enabled [
Mode OMSOFF High [~ Mode FID |~
Owertime 30 min Oeptime 30 min
Eontrol Elutput Cnntrol Elutput

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

6.3.2. Configurable Alarm Settings

This submenu is used to define the operating limits of the process. The setting 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 connected probe type and probe configuration (e.g. mode, units efc).
" Novigation
* Press (=] key from the Measure mode.
* Press Setup from Channel parameter.
* Press Setup with Alarm Settings highlighted, to access the alarm submenu.
* Press the (L4 ) (v ) keys to move between options.
* Press the (=) (back) key to return fo the menu without saving.

Channel Setup ] Alarm Setuy
Frobe Settings E able [=]
Control Setllngs » [ AlarmHiah 11.00 pH
AT e Alarm Low Enabled EA
Alakm Liowe 3 IIIIZI pH

Note: We suggest users make conf/gurar/on 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 to 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 available parameters
With Parameter selected, press the corresponding virtual key to toggle between options.

Alarm Setu

Par-ameter — ¢H]
Alarm High Enabled =]
Alarm Hiah 12.00 pH
Alarm Low Enabled ]
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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 i
Alarm Low Enabled =]
Alarm L 2.00 pH

Alarm High (Alarm High Enabled selected)

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(¥ ] keys, fo modify.
* Press CFM, to save. Once confirmed, the value stops flashing.
® Press the key to return to the menu.

Alarm Sebup 4|
Alarm High Enabled EA |~
Alarm High 11.00 pH

AlarmLow Enabled B
Alarm L 2.00 pH

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, o save.

Alarm Sety
Parametar FH
Alarm High Enabled EA

Alari High
Alarm Low Enabled

11.00 pH
[=]

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

Alarm High Enabled EA
Alarm High 11.00 pH
Alari Low Enabled
Alarmin Lo
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Mask Time (Alarm High Enabled or Alarm Low Enabled selected)
Option: 0 to 30 minutes (0-59 seconds, 1:00 to 30:00 minutes)
Mask time is an Alarm delay fimer. 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 the value. The flashing value indicates that it can be modified.
* Press the (A )] keys followed by CFM, to save. Once confirmed, the value stops flashing.
* Press the key to return to the menu.

Alarm Setup b
Alarm High 11.00 pH [~
Alarm Low Enabled B4
Alarmi Lo
Mask Time

Delay Off Time (Alarm High Enabled or Alarm Low Enabled selected)
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.

Flarm Setup ]
* Press the (4 J(v ) keys to modify the flashing value. RlarmLow Enabled  omal
* Press CFM to save. Once confirmed, the value stops flashing. LA S LU A 1
* Press the key to return to the menu.

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.
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7. HOLD MODE

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.

Outputs

Outputs

Inputs Inputs

Cleaning

Cleaning
Sebup Se

Setup

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.
1. Select Man. On. Her
2. The state next to the Hold menu item changes to Man. On. i I i
3. Press the (=) key, fo exit the parameter. cimpute n
When in Manual Hold: E
* 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).

Sakup

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 configured, press Setup, to enter the screen.

Hold Enabled
o -yt Enablad

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

Outputs
Inputs
Claaning
Sakup

Hold Input Enabled

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

Hold Dis abled [ Hold - Incomplete Setup [
0 0 aut Enabled

Hald Input Mare # Hald Input Mare

Hald Oukput Fielay 3 Hald Oukput Fielay 3

Hiold Release Delay b Hiold Release Delay b

[ Dicable ]
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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.
* Press the (=] key to return to the menu without changing.

Hold Enabled [
Hold Input Enabled =]
Hold Oukput Relay 3
Hold Release Delay )

Hold Output
This is a read-only parameter that indicates what relay outputs (if any) are configured to Hold mode.
Press (=) key to refurn to the menu without changing.

Hold Enabled [
Hold Input Enabled =]
Hald Input Input

Hald Oukpuk Relay 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.

Hold Enabled [
Hold Input Enabled =]
Hold Input Input 1
Hald Oukput Fielay 3
Hold Release Dela 10 =

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.

Hold Dis abled [ Hold Enabled [
Hald Input Enabled O Hald Input Enabled B
Hald Input More Hald Input Input 1
Hild Qukput Relay 1 Hald Qukput Relay 3
Hold Release Delay b4 Haold Release Delay

[ Set ]

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.
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8. OUTPUTS

I Novigation
* From Main menu, press the (Ca J(Y ] 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 ol Outputs Seby Outpubs Setup [
Hold Mode __0FF El

——p || finalog Qutputs (a)

Inpuks
v)

* Press the (LA )] keys to toggle options and press Setup to open the selected parameter.
* At prompt, enter the password.
* At prompt, with the password enabled, press YES, to place unit in HOLD and start modifying parameters.
Relays and Analog Outputs can be used as part of a process control system.
Note: HI510-0320 has 3 relays, 2 Analog Outputs (AQ) and HI510-0540 has 5 relays, 4 Analog Qutputs (AD).
Relay confacts 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
Hiold Mode 0ff |~
I Analog Dutputs
Inputs
Cleaning =
Setup [ 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]  Dizabled
Felay? [MOSHE] i
Felay (M1 Dizabled
Felayd [M0] i

* Press the (A ) (v ] keys to navigate items.
* Press the (=] key fo return to the menu without saving.
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* Press Modify to select the relay operating mode. Multiple relays can be allocated to the same function.

Felay Setup ol Felay Setup
Felay1 [MOSHCT

EE 0 ML
Relayz [MO]
Felayd [MO]

d
Disabled

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.

8.2. ANALOG OUTPUTS
Note: Controller mode! determines the number of relays and analogs.

"\ Navigation

* From Analog Outputs, press Setup.
* Press the (A J(V ) keys to navigate between parameters.

Analeg 1 $etup b Analog Outputs Satup
: = =

ety
Tr-ack Channel
A0 2 Track Channel —_— & CH1

Chri5etFl
0-20mit

3nne
Farameter
Output Range

® Press the key to return o the menu without saving.
* At prompt, enter the passcode.
* 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 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

Option: CH1 for one channel
Data channel is always CH1.

Data Channel
Par-ameter
Outpuk Range

Analog 1 Getup 4|

Outpuk Range 0-20mA
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Parameter
Option: (trlSetP1, CiriSetP2, probe parameter reading, Temperature
With Parameter selected, press Modify and select the parameter from the available options. Press Select o save.

pH probe
Analog 1 Setup Gl Analog 1 Setup Gl Analog 1 Setup Gl
Hode Track Channel [ Hode Track Channel [ Hf Chrl5etr
[ata Channel CH1 [ata Channel CH1 [ Chrl5etPz
ate Temp
Outpuk Range 0-20mA Outpuk Range 0-20mA
[ Select ]
EC probe
Analeg 1 Sefup ol "
Mode Track Channel 2 I:tr'ISetP1 e
Data Chanrel CH1 ChriZetPz 0
Farameter  _ EC] _ 7]
Outpuk Range 0-20mA CIFFOE Ranae i
Analeg 1 Setup ol "
HMode Track Channel [ H I:trISetP1 [
Dats Channel CHI D cirisetea D
[ [
Outpuk Range 0- 2EImFI U] pu Range i
Analeg 1 Setup ol "
HMode Track Channel [ H I:trISetP1 [
Data Channel £Hi I Chri5etp2 o
_ 7]
Outpuk Range QIFFOE Ranae i
Analog 1 Setup Gl Analog 1 Setup Gl
Mode Track Channel £ Mode Track Channel £
[ata Channel 1 [ata Channel CH1
Farameter
Outpuk Range Outpuk Range 0-20mA
Analog 1 Getup 4|
Mode Track Channel 2
[ata Channel CH1

Outpuk Range

DO probe
Analag 1 Setup ol Analeg 1 Setup ol P "
Mode Track Channel [ Mode Track Channel [ H
Oata Channel CH1 Data Channel CH1 [ ChelSetpe
arameter d Par-ameter 0_Conc 00 Cone |
Outpuk Range Outpuk Range - 2EImFI OIFFOE Ranae I-2TmiH

When analog output is assigned to CtriSetPx, it will follow specific Set point control output.
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Data Channel
Parametar
Outpuk Range

Analng 7 Getup 4|

Made

Data Channel
Farameter
Outpuk Range

ChrlSatP1
0-20mA

Track Channel |2

o 2EImFI

Output Range
Option: 0-20 mA, 4-20 mA

With Qutput Range selected, press the corresponding virtual key to toggle 0-20 mA /4-20 mA output range.

Data Channel

Par-ameter

Analog 1 Getup 4|

Mode
Data Channel
Farameter

Track Channel 2

OmA or 4mA Value

Option: measured parameter, CtrlSetP1 or CtrlSetP2
* With OmA (or 4mA) Value selected, press Set.
The value will flash indicating it can be modified.
* Press the (A J(¥ ) keys to increase or decrease the value.

* Press CFM to save.

OmA W alue

AmA W alue

Analog 1 Setup Gl Analog 1 Setup Gl
Data Channel CH1 Data Channel CHT |~
Farameter Chri%etf1 Farameter PH
Outpuk Range Outpuk Range

20 mA Value

Option: measured parameter, CtrlSetP1 or CirlSetP2
* With 20 mA Value selected, press Set. The flashing value indicates that it can be modified.
* Press the (A J(V ) keys to increase or decrease the value.

* Press CFM to save.

DmH \."alue

Analog 1 Setup [ Analog 1 Setup [ Analog 1 Setup [

Farameter = Farameter = Farameter Chrifetf1 [~

Outpuk Range Output Range Output Range 0-20mA [l
| 1] 0.0 %

HOLD Value
Option: Last Frozen, Fixed Value

With item selected, use the virtual key to toggle options.
Last Frozen indicates output being held at present level, prior to hold.
Fixed Value indicates output being driven to a configured value during hold.
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Note: Value is set in the next parameter; Fixed Valve.

Analog 1 Setup b Analog 1 Setup b
Outpuk Range 0-20mA |~ OmA W alue 0.0pH |~
OnA W alue 20mA Walue 14.0 pH

20mA Walue

HOLD W alue LazstFrozen [l
HOLD W alue Fi falue A

Fixed Value

* With Fixed Value selected, press Set. The flashing value indicates that it can be modified.
* Press the (a J(v ) keys to increase or decrease the value. Press CFM to save the value.
® Press the key to return fo the menu.

Analog 1 Setup [ Analog 1 Setup
OrA W alue 0.0 % OmA W alue

20mA Walue 100.0 % 20mA W alue
HOLD W al Fisced alue |l HOLD W alue
Fi: al 5l Fizedyalue

Out 22 mA - OnALARM

Option: Enabled, Disabled

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

Analog 1 Setup b
20mA W alue 100.0 %
HOLD % alus Fizoed alue
FizcedWalus .

[ UnHLARF

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.
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9. INPUTS

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

Menu Gl Inputs Setup [ Inputs Setup [
Hold Mode  Edt, On |~ m [izablad Input 1 Di=abled
Outputs —_— [[IPutE Dizabled b 2 Diz abled|
-—
Cleaning =
=e
Both inputs are configured the same way. Verify the wiring before configuration.
M Navigation

* From Main Menu, use the (a 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.

o 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.

The active level of the input can be set High or Low.

Input 1 Setup b Input 1 Setup

Funckion Hald Funckion Hald
Active Lewel [ i

Current Walue Lo Current Walue Lo
Input? Setup [ Input? Setup [
Funiction Clean Function Clean
Hiktine Lewel [ Hkine Lewel I

Cuprrent Walue L Cuprent Walue L

Modifying Input1(2) operating mode

1. With Input 1(2) selected, press Setup.

2. Use the (4 J( v ] keys to navigate between options.
Inputs Setup [
Ing

InFut 2 Dizabled
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3. Press Modify, for the Function drop-down list to display.
4. Use the (A J( v ] keys to move between the three options and press Select o confirm.

Input 1 Setup [ Input? Setup [
Function [li<abled Function [li<abled
Ackinee Lewel MA Ackinee Lewel MA

Input 1 Setup

&M i abled lad
Fict I |4/
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

Note: Setup selections do not change if a new parameter probe is wired.
The cleaning menu is used to program a time-controlled cleaning function that uses the configured relays to
activate valves, pumps or compressed air fo automate probe cleaning.
Two types of cleaning may be programed: Simple and Advanced.
Simple dleaning 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.
Advanced cleaning supports the use of two programmable relays. One for the rinse or flushing with water, and
a second to activate a valve or pump for chemical cleaning agent.

Cleaning 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 fo meet the requirements of the
particular application.

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

* Calibration 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.
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* 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 returns
to 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.

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

Henu [ Henu 4|
Outpuks - Outpuks -
Technical Menu =

* With Cleaning selected, press Setup to enfer screen.

Menu

Cleaning Dizabled 4|

Outputs Enabled ()
Tupe Simple Cleanins
Ext, Trigger Mone

Ink. Trigger Timar

* At prompt, enter the passcode.

o 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.

* Use the (Ca )Y ) keys to move between parameters.

* Press the key to return fo the menu without saving.

Enabled Cleaning Enabled
. .
Optlon: Enobled, Disabled Tupe  Adwanced Cleaning

Ext. Trigger Mone

With Enabled selected, press the corresponding virtual key to enable (activate) | int. Triazer
cleaning mode or disable cleaning mode.

Type .
. . (leaning Enabled
Option: Simple, Advanced Erbed
With Cleaning Type selected, press Advanced or Simple, o foggle options. | Ext. Triager Hone
Ink. Trigger Timer
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Cleaning

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 [=]
Tgpe

Enablzd
_Adwanced Cleaning

Int. Trigger Timer [+

Cleaning Enabled

Hduan-:ed Claaning

| Cleaning Enabled
Enablzd
) Hduan-:ed Cleanlng

Cleaning Enabled b

Cleaning Inputs

Irput 1
Iriput 2

Enablzd B4
Tupe Hduan-:ed Cleanlng
Exct. Tri Itip:
Inik. Tr*lggerﬁ Timer [+
[ View ]

Int. Trigger
Option: Disabled, Timer, Schedule

* With Int. Trigger selected, press Modify for the drop-down options list to be displayed.

* Use the (L (¥ ) keys to scroll between options.

* Press Select to save option.

Exl. Trlgger-
Int.

Cleaning Enabled Gl Cleaning Enabled Gl
Enablad =] Enablad =]
Tupe Simple Cleaning Tupe  Adwanced Cleaning

Exl. Trlgger-
Int.

it

Clzaning Enabled

Enablzd
Tupe  Adwanced Cleaning
E:t. Trlgger _Mone

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

Schedule

Options: Disabled, Timer, NA with Int. Trigger selected

Options: On, Off with Int. Trigger set to Schedule

* With Schedule On selected, press Setup to configure a cleaning schedule.
* Set up fo 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

Tupe Simple Cleaning

Exct. Trigger FMore
Tri

Tupe
Exct. Trigger
Tri

Cleaning Enabled
Adwanced Cleaning

Cleaning Enabled

Tupe  Adwanced Cleaning
Ext. Trigger
Int, Tri
Schedul
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Sehedule Setup ol Schedule Setup [ Schedule Setup [
Start Time 1 00 (= Monday BA | Thurzday O
Start Time 2 12:00 Tuezday ] I Friday B4
Start Time 3 12:00 i E =] Saturday [m| |
Monday [=] Thursday ]
[ Dizable ]

(leaning Interval

Option: 1 o 1440 min. (as 1to 59 min. and 1:00 to 24:00 h) with Timer selected as Int.Trigger
NA, with Schedule selected as Int. Trigger
* With Cleaning Inferval selected, press Set, to modify.

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

* Press CFM fo save.

Ext. Trigger
Ink. Trigget Tirmer
Schedulz
Cleaning Inkarwal

10.1. ADVANCED CLEANING
* With item selected, press Set to modify.
* Use the (L)) keys to modify the flashing digit. Press CFM fo save.

ltem Option Screenshot
Cleaning Enabled b
Cleanin

Pre-wash rinse Time 510 300 seconds
Claaning Enabled [
Schedule MA |~
CleaningInterwal - 24:00 h |y
Pre-wash rinseTime 205
W ashTime

. [ Set ]

Wash Time 510 300 seconds :
Cleaning Enabled b
Scheduls On
Cleaning Inker..al HA |y
Pre-wash rinseTime

Tine
Claaning Enabled [
Cleaning Inkerwal 00 h =
. . Fre- h rinzeTi 20
Post-wash rinse Time 5 t0 999 seconds bt g ®

washTime ] i B

Wash cycles No.

110 10 cycles

Rinse Only cycles No.

110 10 cycles

Cleaning Enabled b
Pre-wash rinseTime 203 [~
WashTime 20
Past-wash rinseTine 20 B
bW azh cycles Mo,

Claaning Enabled [
WashTime 20>
Post-weashrinseTime 20 s
Ww'ash cucles Mo L
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[tem Option Screenshot
. Cleaning Enabled b

Recovery Time Past-washrinseTime 205 [

. . . wash cycles Mo, |3
Time period for probe to be reacclimated 5 to 120 seconds Rinselny cackes Mo, 1 [m
o the process before starting control '

. Claaning Enabled [
Rinse Relay Cleaning Inkerawal 00 h =

X L . . RinzeTi 20
View-only parameter that indicates the  Displays allocated rinse relay | Fecover-aTine ;

Rirze Relay

configured relay(s) for the rinse function

Cleaning Enabled [
WGSh Re|uy Ringelnly cucles Mo, 1=
. R . R Ti 10
View-only parameter that indicates Displays allocated wash relay | finse retay a

configured relay(s) for the wash function

10.2. SIMPLE CLEANING

* With item selected, press Set to modify.

* Use the (a )] keys to modify the flashing digit.
* Press CFM to save.

Item Option Screenshot
Clzaning Enablad [
Int, Trigger Schedule
. . Schedul
Rinse Time 5 t0 300 seconds Hleaning Interval
FinzeTime 20
[ cet ]
Cleaning Enabled b
Schedule =
. Cleaning Int | MA
Recovery Time 510 120 seconds finceTing 20|l

Cleaning Enabled [
Cleaning Intarwal MA |

) . . RinseTi 20
Rinse Relay Displays allocated rinse relay Recawar o Tine 1o s I

Finze 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.
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11. TECHNICAL MENU

The technical menu is used for on-site, single point pressure calibration (Press. Calibration), Analog Output
calibration (AO Calibration) and firmware update.
Current pressure values are entered manually and reading is displayed in mmHg.

Menu [ Technical Henu Sety
Inputs - ~atio

Cleaning —_— i
Update firmware

Tachnical Henu
Manwal Made =

CAL

™\ Navigation:
* Press the (= ] key from the Measure mode.
* With Technical Menu selected, press Setup fo enter the screen.
* Use the (A J( v ) keys to navigate options.
» With option highlighted, press the displayed functional key to start calibration or firmware update.

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 o place the unit in HOLD.
2. Actual pressure value is displayed on the LCD.

Tachnical Menu Seby) +=t Warning

Press. Calibration For safe operation
A Calibration controller will
Update firmware anter in HOLD mode.

AL [_¥ES ]

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 Eﬂ [Pressure Lalibration
710 mmHa 710 mmHa
% 7 10mmHa % E93mmHa

The controller returns to the Technical Menu Setup.
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(lear 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 sure Jou H
693 s wiankt ko delete 7 1 0 s
Preszure
# ESEmmHg calibr ation'? # 710mmHg
CLR [_vEs ]

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  +Fp Warning
Press. Calibration For safe oparation
RO Calibration | controller will
Updaba firmeara A enter in HOLD mode.
CAL [ VES ]

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 AQ for editing. The % symbol indicates selected AQ.

Use the (a )Y ) 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 A line for edifing and press the
(a (v keys to adjust the second point calibration value for selected analog output.

7. Press CFM to save the calibration and return to Technical Menu Setup screen.

Al User cal 1=t paink ? Al User cal. 2nd point ?
AD1  400mA % 4.00mA AD1 16.0mA  16.00mA
A2 4.00mA 4.00 mA A2 16.0mA % 16.00 mA
A3 4.00mA 4.00 mA A0S 160mA 1600 mA
A4 4.00mA 4.00 mA A0 16.0mA  16.00 mA

[ Het ] [ Het ]

Clear AQ Calibration

1. Press CAL to enter AQ calibration screen. CLR option is displayed.

2. Press CLR to delete a previous calibration.

3. Press Yes, to confirm deletion.

Al View Calbration %]  |[Warning

A0l % 40mA <01 mA Uzer Cal. will b
ADZ 4.0 mA .02 mA A arased. Do you
A0Z  40mA < 00 mA wank bo proceed?
A0 4 4.0 mA <00 mA

[ CLE Jmel o ES ]
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11.3. FIRMWARE UPDATE

The controller firmware can be updated using an USB drive, following the procedure received from
Hanna Instruments™® service feam.

* Press YES to place the unit in HOLD.

* To export all log files to the USB drive, press YES.

Technical Henu Setup  ++f Warning Warning
Press. Calibration Faor safe oparation Expart all log files
controller will
lpdate firmuware anter in HOLD mode.
Select [_vEZ ] [_vEZ ]

Note: Back up logged data prior to update.
12. MANUAL MODE

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

Menu [
Clzaning
Technical Menu

Manual Conbeal
Fielay Alarm

Fielay 1 ChrlSetP1
Fielay 2 ChrlSetP 1
Fielay 2

Manual Mode
Log Recall =

When relays are tumed to on, it can manually test the relay connection and operation (relay confact opening
and closing) and also the operation of the associated equipment e.g. prime a dosing pump. The current loop(s)
can be tested by setting a current value and verifying it at the outputs.
I Novigation
* From Main Menu, press the (a J(Y ) keys to select Manual mode.
* With option selected, press Setup to enter the screen.
* Press the (L (] keys to move between the five relays and two or four analog outputs.
Relay Alarm
Option: On, Off
Relay set to On: keeps its status for maximum 60 minutes before it switches Off; or user exits Manual Mode.
Relay x
Option: On, Off
Relay set to On: keeps its status for maximum 60 minutes before it switches Off; or user exits Manual Mode.
Analog Output AO x
Option: 0.0 t0 22.0 mA
1. In Manual Control screen, press the (. J(¥ ) keys to move to AO 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.
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13. LOG RECALL

Select Log Recall ifem 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. [2022-04-26 00
Example of saved .csv file: 220422600030.CSV
Where:

L stands for Log, # # is 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.
© Navigation

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

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

Lni Fecall
EC
oo
Ewents
[ Gelect ]

Lot Log
* Lot Log storage 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 Inferval.
* At the selected interval, the following information is recorded:

» Date » Parameter-specific alarm
P Time » Temperature alarm
P Read value P Set points alarm

(pH, mV, EC, DO, TDS, RES, Salinity) » Hold status

P Temperature » Probe reconnect status
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* Log file header area displays:
» Controller and Probe information
» Control settings
» Alarm seftings
» 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, select Details.
* Press virtual key Option to Export or Delete logs.

Log: Leozz-02-20 05 % [
: FH FO01pH
00z, L2022-02-22 DD Temp 28.0°C
pHm -E.0m'

[ Detailz_J Options

Log Data Export to USB-C Flash Drive
* Insert a USB-C flash drive (or USB-A with cable adapter) info the unit's USB-C connector.
* Use the (L (Y ) keys to move between the options.

* With the USB-Cflash drive plugged in, press CFM to save an action or the (=] key to retum to the menu
without saving.

L22022EIEI§EIIEI$ CE L22022EIEI§EIIEI$ CE
wparh < :fi-_ wpakt 5 :'il-
Expnrt aII Iog fI|E$ Expnrt aII Iog fI|E$
Delate all log files Delate all log files
Al files geleckad All files seleckad
Excpart selected log file Expart selected log file
E:port all lo Bt Export all lo Bt
Delzte al Ing files Delzte al Ing 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 while
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$ Lo
Farc

DD2 L2022-02- 22 DD Epnrt aII Iog fl|ei
Delate all log files

[ Detail: T Options ]
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Delete Logged Data
* Use the (Ca )] 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.

Al files selected Warning
Export selected log file Ar-e wou suke you
Export all log files wank ko
Delete alllog files permanently delete
all files?
[_vEs ]

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

13.2. EVENT LOG & EVENT LOG TYPES

* The log file can hold a maximum of 100 events
» errors, alarms, warnings
» calibration events
» configuration changes
» 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.e. 2/2) and access diagnosis screen.
* Use the (4 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.

Enent LOG = EE Ewent LOG
Diate: 2022-05-12 [3021-Rezolution
Tirnive: 08:17:29 0ld wealue: 0L1pH
Ewent: Setup updated Pt wealue: 001pH
| Export | FTFE
13.2.1. Event types
13.2.1.1. Errors, alarms, warnings
Loss of function
Evant LOG [ =F | Ewant LOG [ =F |
Date: 2022-05-26 B Alarm - Fain power Tailuee
Tirie: 15:28:26
Ewent: Inztrum. Resbarted
TR
Functional failure
Fatal ertar accurred OIRG  2022-0E-03  03:43.00]
! Ed Logging nob awailable. -
nge'tuﬁ_l%ﬁﬁﬁ Ed 5% power failure. .
antac Fiestart the controller and if
Technical Support Lhe artor persizts cantact
Hanna Technical 0f fice

Manufacturing error
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Probe disconnected

Instrument error

Alarms, Warnings

Event LOG B [Event LOG [ 22 ]
i _[|F- B Factory calibeation ERR
Dgle. £nzz-05-28 Probe has fackory calibration
Time: 16:35:16 corrupked
Enent: Probe error
| Export | FTFE
Event LOG ¢+  |EventLOG [ 1 ]
Dake: 2022-06-03 B Alarm - Mo Probe connected
Time: 115041
Eent: Probe disconnecked
| Export ] [ 272 ]
Event LOG + e Ewent LOG
. e B The inkerf ace with the S0
Dgle. 20z2-0E-13 CARD nok wiorking properly
Tinne: 11:04:26 Laaging disabled, excepting
Ewent: Instrument error Ewents
[ 27z ]
Evant LOG = I Ewant LOG = I
. 5 "B Alarm - Probe
E_‘ial::'_ 202125?2%.32 paramekar are nok loaded
Ewent: Alarms, Warnings

[ CLR ] 272 ]

Ewent LG * Enwent LOG IEI |Eert LOG [ 21 ]
. 1o B Alarm - Temperature belotw probe specification.
D\_ate. 2022-05-28 Under range. B Temp <ensor Broken.
Time: 15:35:20 Temperature has dropped Manual Temp Value from
Evwent: Alarms found | | below probe specification. Setup iz used
Ewent LOG +EE| |Eent LOG BEFEE |Eent LOG
. 1R B Alarm - Meas, Far-ameter Under range.
.IJr_ate.. 202128-0555-32 Farameter Under range. Meazurement has dropped
e Bt Measurement has dropped belotw probe specification.
Ewent: Alapms found | | below probe specification, 5] |==m-==m-===———————————————
| 172 ] | 272 ] [ 272 ]
Control Alarm
Evvent LOG +IEE  [EventlL0G ] & |
Date: 2022-05-30 fl Alarm - gT:mPE'“ath‘E
Time: 12:42:53 Tenperature has dropped
Event: Control Alatm bzl probe < pecification.
Control Warning
Event LOG | & | Event LOG | & |
Date: 2022-05-30 0 Start up delay .
Tirne: 12.45.09 Contral Functions are in
e A Hold during startup
Event: Conkrol Warning W APNING s 298,
[ 2:2 ]
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13.2.1.2. Calibration events
User calibration

Event LOG I  |EventLOG + I
Dabe: 2022-05-30 - 4 Elil glff: 5901“1:-"
Tine: 12:48:15 ' : ope: R
. " : CP2: |
Eent: Uzer calibration P 1001
| Export ] [ 272 ]
Process calibration
Evant LOG = I Ewant LOG = I
Diate: 2022-05-30 pH Off: 0.2 mV|
Tirme: 12:45:4dE CP 10,04 S|DPE: 991 %
Ewent: Process cal
| Export | FTFE
13.2.1.3. Cleaning events
(leaning
Event LOG +HERE|  |EventLOG + I
Dabe: 2022-05-31 Date: 2022-05-31
Tine: 0&:33:04 Tinne: 0&:d45:20
Eent: Timered Cleaning Ewent: Cleaning Finizhad
| Export ] 171 IJ| E:port | 171 ]
13.2.14. Configuration changes
Hold
Evant LOG b 10 | Ewant LOG +* HEE
Diabe: 2022-05-20 Date: 2022-05-20
Tirie: 154522 Tirne: 15:49:01
Ewent: Manual Hold Ewent: E:it Hold
171 IJ| E:port ] 11 ]
Manual Mode
Ewent LG Eweent LG
Dabe: E022-05-30 Date: E022-05-30
Tirnie: 13:26:16 Timme: 13:26:20
Enent: Manal Mode Euwent: Ezit Mlanual Mode
171 I Export ] 111 ]
Firmware update
Ewant LOG + HEE
Dabe: 2022-05-3
Tirne: 03:12:51
Ewent: Update firmware
| Export | 171 ]
Setup update
Evwent LG
Date: 2022-05-30
Time: 16:10:25
Enent: Setup updated
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Depending on the number of setup changes, users can access more than one screen by pressing ==> virtual key.

Event LOG +HERHM|  |[Ewvent LOG
[3011-Cal. Timeout [3021-Resalution
0ld wralue: aff 0ld walue: 0.01pH
Mee walue: B days P walue: 0L1pH
[ ] FTFE| | FTFE
13.2.1.5. Probe specific, HI7640-50 only
0DO Cap Error
Event LOG [ 1 ] Ewent LOG [ 1 ]
Date: 20z2-05-30 | |EIMe cap detected
Tirie: 15:49:01
Ewent: 000 Cap error
#port T CLE_] 22 ]

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 sfores the Setup event code and both new and previous values.

Code Setup Parameter Code Setup Parameter
0 Keybeep 33 Set point 1 parameter
1 LD contrast 34 Set point 2 parameter
2 LCD backlight 37 Set point 1 overtime
3 Time format 38 Set point 2 overtime
4 Date format 41 Set point 1 minimum on time
5 Decimal point 42 Set point 2 minimum on time
6  Temperature unit 45 Set point 1 value
8 loginterval 46  Set point 2 value
9 Erorbeep 49 Set point 1 control mode
10 language 50  Set point 2 control mode
11 Password enable 53 Set point 1, Dead band gain
12 Net Address 54 Set point 2, Dead band gain
13 LCD BacklightOff Timeout 57 Set point 1 control period
14 Startup control delay 58  Set point 2 control period
15 Remote control 61 ON/OFF, Sef point 1 hysteresis
16 Controller ID Prop. & PID, dead band for Set point 1
17 Setup timeout g9 OWOFF, Sef point 2 hysteresis
19 Password setup Prop. & PID, dead band for Set point 2
20  Password remote 65 Set point 1 deviation
21 Set point 1 status 66  Set point 2 deviation
22 Set point 2 status 69  Sef point 1, reset time
29 Set point 1 control mode 70 Set point 2, resef time
30 Set point 2 control mode 73 Set point 1, rate time
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Code Setup Parameter Code Setup Parameter

74 Set point 2, rate time 154 Input 2 function

77 Main parameter, Alarm High enable 155 Input 2 active level

78  Temperature parameter, Alarm High enable 173 Relay 1 function

81 Main parameter, Alarm Low enable 174 Relay 2 function

82  Temperature parameter, Alarm Low enable 175 Relay 3 function

85  Main parameter, Alarm delay off time 176 Relay 4 function

86  Temperature parameter, Alarm delay off time 177 Relay 5 function

93 Main parameter, Alarm mask time 178 Hold Input enable

94 Temperature parameter, Alarm mask time 181  Manual hold

97  Main parameter, Alarm High value 182 Hold Delay

98  Temperature parameter, Alarm High value 183  Analog out 1, mode

101 Main parameter, Alarm Low value 184  Analog out 2, mode

102 Temperature parameter, Alarm Low value 185 Analog out 3, mode

116  Cleaning enable 186  Analog out 4, mode

117 Cleaning type 187  Analog out 1, data channel

118  Cleaning trigger 188  Analog out 2, data channel

119 Cleaning, rinsing post-wash time 189 Analog out 3, data channel

120 Cleaning wash fime 190  Analog out 4, data channel

121 Cleaning, rinsing pre-wash time 191 Analog out 1, parameter to follow

122 Cleaning interval 192 Analog out 2, parameter to follow

124 (leaning, wash cycles number 193 Analog out 3, parameter to follow

125 (leaning, rinse-only cycles 194 Analog out 4, parameter to follow

131 (Cleaning external trigger 195 Analog out 1, output range

133 Cleaning recovery time 196  Analog out 2, output range

135 Cleaning schedule, interval 1 197 Analog out 3, output range

136  Cleaning schedule, interval 2 198  Analog out 4, output range

137 Cleaning schedule, interval 3 199 Analog out 1, value for maximum output
141 Cleaning schedule interval 1, enabled 200 Analog out 2, value for maximum output
142 Cleaning schedule interval 2, enabled 201 Analog out 3, value for maximum output
143 Cleaning schedule interval 3, enabled 202 Analog out 4, value for maximum output
144 Schedule day, Monday 203 Analog out 1, value for minimum output
145 Schedule day, Tuesday 204 Analog out 2, value for minimum output
146  Schedule day, Wednesday 205 Analog out 3, value for minimum output
147 Schedule day, Thursday 206 Analog out 4, value for minimum output
148 Schedule day, Friday 207 Analog out 1, value for Hold is the fixed value
149 Schedule day, Saturday 208 Analog out 2, value for Hold is the fived value
150 Schedule day, Sunday 209  Analog out 3, value for Hold is the fixed value
152 Input 1 function 210 Analog out 4, value for Hold is the fixed value

153 Input 1 active level 211 Analog out 1, out value when in Hold
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Code Setup Parameter Code Setup Parameter
212 Analog out 2, out value when in Hold 224 Serial communication, Baud Rate
213 Analog out 3, out value when in Hold 225  Serial communication, Parity
214 Analog out 4, out value when in Hold 226  Serial communication, RemLink_Timeout
215 Analog out 1, out 22 mA on alarm 227  Serial communication, RemEdit_Timeout
216 Analog out 2, out 22 mA on alarm 228  Serial communication, Stop Bits
217 Analog out 3, out 22 mA on alarm 301-311 Probe 1 parameter 1-11 was changed
218  Analog out 4, out 22 mA on alarm

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
Controller Info

Decimal separator  X.X

DATA LOG

Date

01.07.2022 14:21:07 —
01.07.2022 14:21:07 —
01.07.2022 14:21:07 —
01.07.2022 14:21:07 —
01.07.2022 14:21:07 —
01.07.2022 14:21:07 —

Controller ID 1
SerialNo.  P0140000111

HW Version RO

Firmware V110X V4.2 2022-06-27
language 2.1

Time Error Alarm

......

New value 1st point
Enable .
PIDHigh =
5.000g/L -
1.000g/L -
1.000g/L =
CtriSetP1 =

2nd point

.......

Warning Setup EVT no. old value
[21]-Setpoint1 Disable
[29]-ModeSetpoint1 ON/OFFHigh
[45]-ValueSetpoint1 NA

3rd point

[61]-HysteresisSetpointl ~ NA
[65]-DeviationSetpoint1 NA
[173]-Relays1 Disabled

..............................................

Process cal. Offset Slope HOLD Cleaning

Figure 22: Event logging example
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General Settings

14. GENERAL SETTINGS

0 Navigation
* With item selected, press Setup to enter screen.
Menu [
Technical Menu
Manwal Mode R—

Log Recall
G E

al

LCO ShubDff Time

a0 %
<—— ||LCOEacklight 100 %
10 min

* Use the (Ca )Y ) keys o navigate.

* Press the key to return fo the menu without saving.

* At the prompt, enter the passcode.

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

* Press the corresponding virtual key (bottom right) to confirm selection.

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

Log Interval
Option: 105, 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.
100 %

* Press Select fo save.
General Seby
lo:  ]=:E
Lilznz =k [
LCY 1 min =T+
101 miin [+ LLC| Ul [ Thin [+

[ Select ]

LCD Backlight
LCD Shut0ff Time

LCD Contrast

Option: 010 100 %
o With item selected press Set for the horizontal scroll bar that shows the LCD disp
* Keep (a ) key pressed fo increase the value (Y to decrease).
* Press CFM to save.

General Setup [
Liog Inkerwal

LED Backlight
LED Shut0ff Time

lay contrast level.
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LCD Backlight

Option: 00 100 %
* With item selected, press Set to open for the horizontal scroll bar that is used to adjust the backlight to display.
* Keep (4 ) key pressed to increase the value () to decrease).
* Press CFM to save.

Genet-al Setup b
Liog Inkerweal
LCD Contrask

ht
LCD Shub0ff 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 options.
* Press Select to save.

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

LCO ShutOff Time 10 min]gg

Key Beep

Option: Enabled, Disabled

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

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

lemi and Errors Beep B [+

Alarms & Errors Beep

Option: Enabled, Disabled

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

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

Warning! When enabled, if the measurement is in alarm, controller emits a loud acoustic signal. 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.
* Keep (A ) key pressed fo increase the value (Y to decrease).

* Press CFM to save the value.

Genetal Setup

LCD Shut0ff Time 10 min
ey Becp ]
Alarms and Ertors Beep O
200 )|

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 (A ) (v ] keys to navigate options.

* Press Select to save.
General Setup General Setup [

ey Beep
Alarms and Errors Beep
2022

Time
Option: h/m/s

* With item selected, press Set to modify.

* Press the (> key fo navigate digits; use the (a J(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 o display.

* Press the (A J( ) keys to navigate options.

* Press Select to save.
General Setup [ General Setup [
el e oy = =

L

Date Format

Date
gy i [
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 options.

General Setup [
Dabe Format  gguafmmsdd =
Time 10:42:03 AM |

Time Format  hham:s2 12k

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

General Setup [
Time 10:42:06 AM |~
L

Time Format  hhemm:ss 120
[Dicimal .

Language

Option: Deutsch, English, Espafiol, Frangais, Italiano, Magyar, Nederlands, Portugués

This option allows the user to choose the desired language in which all information will be displayed.
* With item selected, press Modify, for the drop-down st to display.
* Press the (A ) ) keys to navigate between options.
* Press Select to save.

Genetal Setup b
Decimal .
Temperature Unit L
Language Englich
Reshore Fackory Settings. [+

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

General Setup [ Warning

Decimal = Ar-e wou suke you

Temperature Unit T wank ko restore

Language Englizh |™ fackory settings?
[_vEs ]

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

Genet-al Setup o Contraller Infao
Temper-atura Unit = Model HIS10-0540
Langquage Enalizsh Firmheare w200 220

Restore Fackory Settings Langquage 2.2
Contraollet 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 (_a ) key to increment the digit (displayed flashing) and the () key to decrement.
* Press CFM, to save.

* Press the (> ) key o navigate digits.

Genetal Setup b Fasswiotd Manu
Reshore Fackory Settings |2 Enter new passward:

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

[_todify NS

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
Enable password

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

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

Controlle ord  OJJQ
Controller 10 0000 [+

3. Use the (Ca )Y ] 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 passward: Enter new passward:
Ho password Ho password
[ ] [ ]
4. Rekey the password and press CFM to save the password.
Fasswiord Manu Fasgwiord 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]
Lanauage Englizh |~
Reshore Factory Settings

Note: After the password has been enabled, Setup changes are password protected.
Entering the password unlocks the controller == &.
In measure mode, the confroller is automatically locked again after about 10 seconds emE=== .
Disable 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: Resbore Factory Settings |2
o000 ooooo0

[ T CFR ] [ ] Disable ]

Note: If the password is entered incorrectly five fimes, users willrequire assistance from Hanna Instruments®
service feam.

Controller ID

Option: 0000 to 9999
* With Controller ID selected, press Set to modify.
* Press the (A J(V ) keys to increase or decrease the value (keep the key pressed to fast-forward).
* Press CFM, to save.

General Setup [
Feshore Factory Settings
Controller Info

Controller Password
C r IO

|
[T

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 to enable Remote Control. This must be enabled if using the Modbus protocol.
With item selected, press the corresponding virtual key, to toggle between options. The check mark confirms
the enabled parameter.

Genet-al Setup =t Genet-al Setup =t

Contraller Info = Contraller Info

Controller Password O Controller Password O

Contrallzr 1D 123 (m traller [0

[Remote Control Ol ] ol =]
[ Enable ]
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Comm Protocol (Communication Protocol)

Option: Modbus RTU BeneralSelup =
Read-only parameter that indicates supported remote communication mode. | T

With protocol selected, press Setup to start configuring. T omna
Configurable Communication Protocol Parameters =t

Net Address

Option: 01 t0 99

This option allows the user to set the controller’s Modbus address.
* With item selected, press Set to modify.
* Keep (4 ) key pressed to increase the value () to decrease).
* Press CFM fo save.

Baud Rate
Farity
Stop Bits

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.
Nofe: The controller and the Modbus server must have the same baud rafe.

* With item selected, press Modify for the drop-down list o display.
* Use the (A J( ¥ ) keys to navigate options.
* Press Select to save.

Comm Probocol Setup Gl Comm Probocol Setup Gl
Het Address ol (e EE——— T |
aud Fiate FE00 13200 B
Farity More Faf 3&400 -
Stop Bits 1 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 options list to display.
* Press the (a J( ¥ ) keys to navigate options.
* Press Seledt fo save.

Stop Bits
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Stop Bits

Option: 1,2

This option allows the user to set stop hit option based on the stop bit of the connected device.
* With Stop Bits selected, press Modify for the drop-down options list to display.
* Use the (A J( V) keys to navigate options.
* Press Select to save.

Camm Probocal Setup ol Camm Probocal Setup ol
Blaud Rate SE00 |~ Eay 1 -
Pty MHone Fa1 EE
[Stop Bit= |
FemLink_Timzouk Bl = RemCink_ Timeou! B

[ Select ]

RemLink_Timeout
Option: 1010 12005
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 (4 ) key pressed to increase the value () to decrease).
* Press CFM to save.

Comm Probocal Setu

RemEdit_Timeout

Option: 1010 1200
This option allows the user to enter the number of seconds that a remotely connected device should wait before
exiting Edit mode.

* With item selected, press Set to modify.

* Keep (4 ) key pressed to increase the value () to decrease).

* Press CFM to save.

Shop Bits
FemLink_Timzout
FemEdit_Timeauk
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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.
o With item selected, press Set fo modify the time.
* Keep (A ) key pressed fo increase the value (Y to decrease).
* Press CFM to save.

Genet-al Setup b
Remabe Contral BA |~
Comi Praokocol Hanna
Sk alat =

=lariup delay 2 i
Setup Timeouk 101 miin [+

During power up the following will be displayed as the counter counts down in 10 seconds intervals.
Shartup delay A0z

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.
* Keep (A ) key pressed fo increase the value (Y to decrease).
* Press CFM to save.

General Setup [
Remabe Contral BA |~
Comi Praokocol Hanna

Startup delay 5 i [

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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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
Sef point 8.00 pH | 500 mV D0_Sat100% | EC. 10.00 mS/cm 25°C(77°F)
Hysteresis for 0 or o
ON/OFF Control 1.00pH | 50 mV 5.0 %Sat 1.000mS | 3.0°C(37°F)
Deviation for 0 of (370
Proportonal Confrol 1.00pH | 50 mV 5.0 %Sat 2000mS | 3.0°C(37°F)
Analog output Parameter Ctil. Setpoint 1
Analog output O mA limit —100%
Analog output 20 mA limit 200 %
Fived value for 0 0 0 0 of (770
10 Hold mode 50% | 50% 50 % 50% 25°C(77°F)

Operational overview mode
LED status legend

STATUS HOLD

@  Measure mode

O Warming @  HOLD Off
@® Frrors O  HOLD On
-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 setfings to control outputs that are connected to auxiliary equipment fo control
the process variable to the desired value.

The HI510 uses smart probes to measure the process variable and temperature. 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 pH probes, it converts the high impedance mV value to a digital signal for clean measurement
transport to the controller.

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/OFF, Time
proportional, and Proportional Integral & Derivative (PID).

The HI510 uses outputs to inferact 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 0 mA (default) or 4 mA and o maximum value of
20 mA. See 8.2 Analog Outputs

Control Algorithms

Note: 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
seftings. Overtime and Minimum On Time settings (common) 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 at 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 (] keys to move between parameters.

* Select parameter to be controlled.

* Assign the Set point value and select control mode: ON/OFF (constant), Proportional, PID.
SetP1 Enabled

Ho [ [
B Frop. ]
CoyPID

[y
Mirurmamm O Time = [+

16.2.1. ON/OFF Control Algorithm

ON/OFF Control is the simplest type of feedback control. The controller drives the relay On or Off, and the Analog
Qutput at the maximum or at the minimum value depending on the position of the controlled variable relative o
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 to decrease it using an acid.

* Low control mode is recommended if the process value is too low and users want to increase it using a base.
Inputs

* Set point as an absolute controlled parameter value

* (ontrol mode as High or Low

* Hysferesis as a relative parameter, one-side only

Outpu's Control enobledi LUpdute rafe
* Control output as either 0 or 100 %

Update rate = 1 second Sef point
Enabled by Control output
o Sefings Control mode On/Off control block  —
Hysteresis )
* (ontroller status
OvertimeT TMinimum On fime

Figure 23: ON/OFF Control Block Algorithm

ON/OFF control (Low mode) is modeled as follows:

CO,- =1 CO,-+=0 (0 — Control Qut
o 1¢f PV <SP+ Hysterests 1¢f PV <SP PV — Process Value
"|04f PV > SP+ Hysteresis "0 PV =SP SP— Set point



Control Modes & Algorithms 82

ON/QFF 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 (Process) Control Settings & Alarm Settings 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 value 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
0ff 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.

‘ ‘ Process value
s T /\ /‘\ /\
/

| On

Control output | g - Control mode High
O

Control oquut‘ of 1 ‘ ‘ ‘ » Control mode Low

Figure 25: General ON/OFF Control



83

Control Modes & Algorithms

By setting hysteresis, an

SP

upper and lower control limit is created. The switching around the Set point is thus reduced.

j o Process value

Hysteresis

Control output

Control output

o ‘ I ‘ I ‘ L} Control mode High

o I ‘ I ‘ ' p Control mode Low

Figure 26: ON/OFF Control with Hysteresis

Running control On continuously for an extended penod of nme is prevented by Overtime control action.

4
SP

A N__\'/‘___\ Process value

Control output

B p— —— e — — e —— w Hysferesis

On 3 3 1 ! 3
of | ‘ ‘ ‘_> Control mode High

| ‘ | | ‘ ‘ >0vertime

Figure 27: ON/OFF Control, Overtime Control Action

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

Process value

=

)

SP-

Control output

/,,\_7/ ,,,,, v ~ - Hysteresis

’—l]_g Control mode High

1]

‘ ‘ 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 to

Analog Output assigned to

Fondiion / Hods Control Output Setpoint Control Qutput | Setpoint Control Qutput
Measure [00r100% | Off or On Scaled value of control output
Startup | 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
* 0
Alorm*® 0% Of 22 mA, if option configured
Cleaning 0% of Scule.d value of last control output
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 fime.

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 interval aligned with the Set point where control output can take values from 0 o 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 Sef 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 output s 0 0 100 % Control enabledi L(ontrol period
Update rate = Control period Set point )
Enabled by

« Setfins Control mode )

g v Proportional control block  Control output
eviation )
e (ontroller status M}

OvertimeT TMinimum On time

Figure 29: Proportional Control Block

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

O, >0 CO,. =0
error = SP—PV error = SP—PV
0if SP—PV <0 0if SP—PV < DB
T\ DEV if SP— PV > DEV "M\ DEV if SP— PV > DEV
__ error __ error
C0.= prv 00.= prv
t,, = CP+CO, t,, = CP+CO,
tg/f =CP— t(m t,,_// = CP —ton

(0 — Control Qut (P — Control Period
PV —Process Value o, — Time Relay is On over (P

SP — Set point tog — Time Relay is Off over CP
DB — Dead Band f,.1 — Time at n-1 CP

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/OFF 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.
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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 type, 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 172 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

Relay | con_"%| |
On periof :‘ :‘ H :
« HREEQE

100% 75% 50% 25% 0% >
| Deviation

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

Control High for HI510 acid-dosing solution

Reloy | Control |

On .\ period

f __LLl

SP | | >
0% 25% 0% 75% 100%

w Deviation |

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

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

T Control periqd . Processvalue
[ —

%
o WU ﬂ H m > Control mode

._I_I . I : ngrol mode

Figure 32: Proportional Control, Relay Out - Control Mode High/Low

Relay out

Relay out
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Analog Output is proportional with Set point variance over Control period.

COme' period i ‘ ~ Process value
- //\\_/ \_/ “ EL1>DGV'°"°"
- 20mA ‘ !
Analog out | gg my ! h!—\ m kComrol mode

~20mA
Analog out

—_— — A— ——

Control mode

0/4 mA Low

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

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

Control period

Process value

C-4--ng Deviation

S

Relay out e A i i i i
O .,
T T R Proportional control
j_. Overtime + mode High
'

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.

- (ontolperiod ~ Processvalue
T L e Devii
I (R R ‘ < evigtion
SP T : ~—— 0 ‘
BN Min. n fime
o 5 1 2l 1

Relay out with min. P i Propomonul control
On time control acfion | D DD D mo de High

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.
A ‘Co’nt‘rol Pﬂiqd ‘ - Process volue
sp L~ yah
N ; J,IMd
0 - * - o e St il Sl el el Sl Deviation
n—4- —— ! ! !
oot of || [ DT >
T A Proportional control
Relay out with On Pl ;
Dead Band  Off— 1 3 l—.—l 3 mote low
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 Output
010 100 % "On" "On" for the time
Measure from Control Period | control output is On Scaled value of contol output
Start up 0% off Scaled value of control output
=
S
2 | Hold 0% of Scalgd value of last control output
or a fixed value of control output
Scaled value of control output
* 0
Alarm 0% Of or 22 mA, if option configured
Cleaning 0% of Scaled value of last control output
or a fixed value of control output
Edit 0% of Scaled value of last control output
or a fixed value of control output
Calibration 0% of ScuIeFi 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 to 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 fo 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 infegrative 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 i(ontrol period
* Control output as 0 to 100 % Set 0o
_ ef poinf
Upd;ltedr(;te -" = (ontrol period Control mode
Enabled by -
Deviation Control output
* Seffings Reset fime I PID control block ~ —>
Rafe >
ate fime b
Dead Band
* Controller status i
Dead Band Gulnl

OvertimeT TNIinimum 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 = K/Ki, Td = Kd/Kp

with:

where:

» the first term is the Proportional action

» the second term is the Infegrative action

» 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

r1rrrrrrr -~

Confroller
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__ 1 error 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/OFF 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 s proportional to the variance value.
Figure 40 illustrates the process controller behavior with a pH probe. Similar graph may apply for mV
measurements.

P

' Process,value

— pH
Error W )
: —Time
Relay out i
Y Time

Tc ‘
Figure 40: Proportional Function with pH Probe Connected

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
SP A
Proper rate setting
Ty 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
D 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 10's.
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 150 mV 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 minutes =

0.6 pH/minute pH
Control period = Tx = approx. 7 minutes
Deviation = Tx * 0.6 = 4.2 pH

Reset fime = Tx/ 0.4 = 17.5 minutes 3ph

Rate time = Tx * 0.4 = 2.8 minutes :
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 estimation of
the future ones.
Process value

N Cgmrol pe(iod ‘ ‘ : ‘ ‘ ‘ ‘ ‘
> 4 /\ . Deigfion

\_  ——  —

»

N3

s pml nb |

Analog 1 1 | ! | | ! PID conrol
out ‘ ‘ ; ! ! 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.



95 Control Modes & Algorithms

Process value
y  Confrol penod
'y e TN
SP | / T [ \ T T — H eviation

»

' Min.On fime
4 b

BEEEE
Relay out hﬁ m ! D D
Relay out with min. PID comrol

Ontlmecontloludlon_ . . . . I mode Low

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
y  Confrol penod

4 | ! { ! | |
— > ¢ - ! ! | ‘ |
SP ‘ 7 ‘ o \‘\“/,_._i J" Dead Band
i i R R B Devmnon
Min. On fime
Relay out ﬁ—‘ % g D
o | PID ol
uh | .__ﬁ*._. 1 1 mode Low
mog | TN B RN ] s

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
y (ool penod

A | ; | | | | | |
- + ¢ . ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
s A N JRDG”—dB“"d
IRt et il el il ettt et Sl it e s A Deviation
© Min. dn 'rime
Relay out 1
W D il
Reluyhout | ‘ PIDdcoerol
SBO%dDGeqd 7—.» - ' I
and 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 Asmgned Analog Output Assigned to
Function / Mode . to Set Point .
Output | Calculations Set Point Control Output
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
= )
Hold 0% Reset to 0 of Scolefi value of last control output
and freeze or a fixed value of control output
Reset to 0 Scaled value of last control output
0
Alorm 0% and freeze Of or 22 mA, if option configured
Cleaning 0% Froeze of Scolgd value of last control output
or a fived value of control output
Edit 0% Reset o 0 of Scolefi value of last control output
and freeze or a fixed value of control output
Calibration 0% Reset to 0 of Scalefi value of last control output
and freeze or a fived 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 0.0 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 HI510 has
implemented the cleaning control function as a basic feature.

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

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

cleaning and Advanced cleaning.
Cleaning enuble(i iSumpIe rate

Culendur\>
Cleaning Control Qeningapu
Timer > &

Sequencer Block

TConnoIIer sfatus

Figure 47: Cleaning Control & Sequencer Block

External digital input >

17.1. OVERVIEW OF CLEANING TYPES

Cleaning  Triggers Associated Relay Steps
* internal triggers
Simple (timer', schedule?) ~ any non-assigned relay ~® instrument enters HOLD mode

water only  © external trigger ~ can be set as Rinse Relay  © configured relay(s) is (are) energized
* manual start

e instrument enters HOLD mode

any non-assigned rela o . .
Y J e tinse is energized (pre-rinsing

* internal triggers

Advanced o »n can be set for advanced
(timer', schedule?) S phase)
water . cleaning (i.e. at least one . .
o external trigger . * wash is energized (detergent phase)
defergent Rinse Relay and Wash . : o
* manual start Reloy) * wash is de-energized (post-rinsing

phase)

1 If the trigger is sef to timer, entering in a Hold mode that overlaps with the trigger will add a delay to 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 infernal clock doesn't
gef past a minute over start fime.
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17.2. CLEANING BLOCK INPUTS & OUTPUTS

Cleaning 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
» dleaning 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
» 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 allocated to sensor rinse before washing
* Wash time — allocated to sensor wash with a washing solution
* Post-Wash rinse time allocated to sensor rinse after washing
* Wash cycles number cycles completed (rinsing and washing solutions)
* Rinse-Only cycles number —  cycles completed (rinsing only solutions)
* Recovery time —necessary for probe sensors to reach stable and accurate measurements
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17.4. CLEANING ALGORITHMS
Simple Cleaning

T Start cleaning End cleaning

! |

! |

Simple Cleaning sequences i l !
Rinse Time ~ {Recovery Time ‘ > Time

Rinse relu[jigf :: > Time
~-On ‘ ‘
Hold reluy__oﬁ T

Figure 48: Cleaning Algorithm, Simple Cleaning
Advanced Cleaning

T Start cleaning
End dleaning
Advanced | |
(leaning ‘ ‘ ‘ ' ‘ ‘
1 Pre-Wash Post-Wash Pre-Wash Post-Wash
sequences “ Rinse ‘ Wash ‘ Rinse I Rinse ‘ Wash ' Rlnse { Recovery ‘ » Time
1 I ! I I !
Dl i | [ ] | | ! |
i i | ! | | ! |
l : l ! i | ! |
l l l ' | | ! |
|
{ Wash cycle * Wash cycles number ‘ Rins-Only cycle * Rinse-Only cycles number ‘ Lo
] i i ‘ i i ' ——p Time
| | | ! l | ! |
: | | | | |
fi—,
| | i ! | : ' |
| ‘ . ! ‘ . ' i
Rinse relay ‘ ‘l |
T
‘ ‘ ‘ ; . ‘ ; > Time
! H | ' i |
Wash relay | ! i 1 ! |
T
| . | ! . ! ; > Time
| | | ! | | ' |
| . | | | i
Hold eloy | | _
/ F— ——p Time

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

External input

The external digital inputs are sef fo start cleaning process. Transition of external digital inputs from an inactive
to active level will start the cleaning.

A (leaning triggered by external Input

External Input H i H [ bi
: | ! »lime

Cleoning | - - - g

Figure 50: Cleaning Trigger, External Input

Internal timer
(leaning starts at fix infervals, prompted by an internal timer.
A (leaning triggered by intemal Timer

Internal Timer | (Cleaning Interval

P Time
‘ |

Cleani - - ‘-
eaning | | | e

Figure 51: Cleaning Trigger, Internal Timer

Internal schedule
Cleaning starts at exact times, with @ maximum of three start times per day.

T Cleaning triggered by schedule (calendar) } :
Scheduled week ! . . . ; . ;
day Monday H Tuesday 'Wednesdny‘ Thursday ‘ Fridoy ‘Sururduy ‘ Sunday I »Time
" Star Start Start " Start Start Start | | | | L
. " timel fime2 fime3 +timel fime2 time3 | ! 3 ' |
Shedubedtime| 1] ] il 0 1 il I

| | N S E S
(leaning - - - I_I_I-._I_l I‘ I—'—L'—'—'H : : Time
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 Cleaning friggered by infemal Timer & external input

»

External input 1 |
P : H ! ﬂ i P Time
Internal Timer (Cleaning interval ! 3 » Time
7 i 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 : | : I . : ; i
Day J Monday H Tuesdoy ‘Wednesdoy‘ Thursday ‘ Fridoy ‘ Saturday ‘ Sunday ‘ » Time
Usor S Start ot St Stort : : : : : : e
) 1 timel time2 time3 1 fimel time2 time3 3 . 3 ! E '
Schedued fime fl fl I
External Input ﬂ ﬂ ] b i
; ime
i J-_-_! T 1T .

Figure 54: Cleaning Trigger, External Input & Internal Timer

17.6. STOP CLEANING

& Navigation
* Press and hold the (¥ J(» ) 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 friggered during calibration.

A cleaning cycle can be sfopped:

* At the end of a cleaning sequence, with the next cycle being triggered as per configured cleaning triggers.
* At a 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 Stort deaning

Stop cleaning

i End cleaning early End deaning
| | *
| i
Advanced Cleaning ! ! ! Lo ! ‘ w
sequences :‘ P'eRi‘:IsneSh J ool ‘ Post"\:\slgsh Pre ‘#ush ‘ Wash ‘ Post Vggsh I . ‘ > Tine
] : - o - | A ”
Dl L A L )
: | Lo ! : ; ! |
Advanced Cleaning P | ! !
T |
full sequences ‘ Wash Cydle + Wash (:ytles Nomber ‘ Rinse iny(ycle' Rinse-Only Cycles Number ‘ ! b Tine
] i T , T " ' !
| b ! b | ' |
Advanced Cleaning : | | [ | ! 3
STOp sequences .‘ Pve Wush ‘ Wash l Post Wash ‘ Recovery ‘ ' ! ! N
| T : i »
i | ! |
\ | ! |

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 interval

J P Time

Internal Timer

1A,

Suspend condifion

Cleani - - -
eaning | | | Ting

(leaning cycle on

suspend condition - - _
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 internal Timer

Internal Timer [oaing o -

‘ ! P> Time

om |
= | i Time

(leaning cycle on
stop condition - - -
| Time

Figure 57: End Cleaning, Stop Condition

Stop condition

P Time
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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 (on right side of the controller’s front panel), and Alarm and Relay LEDs (on the left
side) notify the instrument status. HI510 LED notification system is shared across two control loops that run
simultaneously.

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  (0©) 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 present alarm types:
* Default: generated during a measurement cycle when measured values have exceeded or dropped below
probe range limits
* Configured: generated when measured values have exceeded values configured for each parameter and
Temperature (see Setup, Channel, Alarm Settings)
* Acoustic signal (beep/buzz): when enabled (see General setup), it is generated each time an alarm is
triggered. Press any key to stop the signal.

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
. e . ® .
An error is a critical event that requires Hanna Instruments ™ technical support.

Note: All alarm, warmning, and error events are logged in the event log.
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ALARMS
Analog Output (AQ) behavior

* AO assigned to Ctrl.SetPoint — scaled value of Ctrl.SetPoint output

* AO assigned to parameter — scaled value of parameter or 22 mA (with option is enabled)

in under range status.

[am]
= = 2
CMERE
Alarm Description 2 £ 5|22
2 S|El5 s
CIEEIRE
Generated during measurement on on
ALARM_HIGH_PRIMARY when main reading is over sef | YES | YES™ | o o |
Alarm High value.
Generated during measurement on on
ALARM_LOW_PRIMARY when main reading is below set | YES| YES* | o) o 1
Alarm Low value.
Generafed during measurement,
ALARM HIGH SECONDARY with femp. control set, when read VES [ygs=+| On | | On
- - temp. value is over set temp. ® ¥ O
alarm high value.
Generated during measurement,
ALARM LOW SECONDARY with temp. CQﬂTfOl sef, when read VES | YES** On . On
- - temp. value is below set temp. ® ¥ O
alarm low value.
Generated during measurement o o
ALARM_OVER_RANGE_PRIMARY when probe main reading is over | YES | YES® | 1 o
the range.
Generated during measurement on O
ALARM_UNDER _RANGE_PRIMARY cycle when probe main reading is | YES | YES* ° ¥ O
in under range status. "
Generated during measurement YES*™* | O o
ALARM_OVER RANGE_SECONDARY cycle when probe temp. reading is | YES 2 e M| 0
over the range. T
Generated during measurement YES™| on on
ALARM_UNDER_RANGE_SECONDARY cycle when probe temp. reading is | YES £ o ¥| O

*

Control stopped on loop that controls the parameter

**(ontrol stopped on loop that controls tfemperature
*** Parameter control 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 (SetP1 or SetP2)
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o
= = =
8 s 3 _|
Alarm Description = £ =222
2 S|e|g =
HEIEIEE
HOLD input condition is present On o
(alarm hold); event messageis | YES | YES ® % o
"Hold Ext."
HOLD ALARMS Generated manual (silent h0|d), Off On
event message is "Hold Manual" VES| YES @ 0|0
Generated by Menu /User cal. 0ff on
(silent hold) and not registered in | YES | YES el olo
event log.

ALARM. OVERTIME SP] Generated when the control does O O
u - not reach the SP1 (SP2) value YES | YES .
ALARID_OVERTINE_SF2 after configured time has passed. ® ¥ O
ALARM PROBE RECONNECT Generated each time probe is YES | YES off On

- reconnected. @ 0|0
ALARM_NO_PROBE : Onj | On
_NU_ Generated if no probe connected. | NO | YES o x| o
ALARM. NO' PARMM LOADED Probe parameters not fully loaded. On On
- - - Check probe connection/wiring. NO | YE5 ® ¥ O
ALARM PROBE ERROR Probe is not measuring/reading NO | VES On On
- correctly. ® ¥ O
ALARM_MAIN_POWER_FAILED Generated at power Off/On. NO | YES O.ﬁ o (g]
Temp. sensor not working. Probe is YES*| On Off

ALARM_TEMP_SENSOR_BROKEN working with "Man. Temp. Value" | YES 2 o l%l®

configured in Setup.

** (ontrol stopped on loop that controls femperature
*** Parameter control is enabled because temperature parameter has been replaced with a fixed value

Note for **: Hold Relay&LED will be activated only if corresponding parameter is configured as active control parameter within
Control Settings (SetP1 or SetP2)
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WARNINGS
Analog Output (AQ) behavior: as configured
=2 2 [
EEERE
Warning Description - £l 2 &
LI S| Ol
£/2/E 8|3
S 823 =2
Outdated user/process calibration. off off
VIARNING _PROBE_UCAL_EXP Calibration is mandatory. NO | N @ 0@
Generated prior to calibration indicating off off
VIARNING._PROBE _NO_UCAL probe calibration is mandatory. NO| NO @ 0@
User/process calibration is due soon.
Configured calibration time out period off off
VIARNING._PROBE _UCAL_EXP_S0ON due to be exceeded (5 % calibration NO | NO @ O e
alarm timeout days before).
WARNING._CONTROL_DELAY Smrtlup is delayed and control is not No | O off off
running. e o @
Primary parameter exceeds primary
parameter ALARM High set value.
WARNING._HIGH. PRIVARY Mask time has not yet expired fo No | O off off
generate an alarm. @ 0@
Check tanks and all installed devices are
functioning correctly.
Primary parameter is below primary
parameter ALARM High set value.
WARNING._LOW._PRIMARY Mask time has not expired fo generate No | o Off off
an alarm. CRNONN )
Check tanks and all installed devices are
functioning correctly.
Secondary parameter is over secondary
parameter ALARM High set value. Off off
VIARNING._HIGH _SECONDARY Mask time has not yet expired to NO| NO @ o|e@
generate an alarm.
Secondary parameter is below secondary
parameter ALARM High set value. off off
VIARNING._LOW_SECONDARY Mask time has not yet expired fo NO'| NO @ 0| e®
generate an alarm.
WARNING_RTC_SET_TO_FIRST_VALUE | RTCis running NO | NO Off Of
- - - ’ @ | O 0
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= 2 [
R
Warning Description =2 £ =S 2
23S g5
HHEIEE
Current lot log file has reached 8600
records. A new file will be generated of of
WARNING_LOT_L0G_FULL automatically and old data deleted. | NO | NO ol ole
Save current data on USB and delete
the file o prevent data loss.
Maximum number of logged files per
WARNING_LOT_LOG_MAX_INDEX_ | day has been reached (100). No | o off off
ASSIGNED Save current data on USB and delete @ O e
the file o prevent data loss.
oo = | Expired Smart Cap. off off
WARNING_ODO_CAP_TIMEOUT ggc Replace the Cap. NO | NO el ol e
== "2 | Smart Cap expires soon. Off off
WARNING_ODO_CAP_TIMEOUT_SOON s Cap s due for eplacement. NO | NO el ole
WARNING_MAN_0UTOFF_conpRaGE | e porameer is oufside no o O Of
compensation range. ®@ O @
WARNING._TEMP_OUTOFE._COMPRANGE Temperature outside compensation No | O off off
range @ 0@
Temperature sensor not working. off off
WARNING_TEMP_SENSOR_BROKEN Replace the probe. NO | NO e ole
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ERRORS
When encountered, restart the controller. If the error persists, contact Hanna Instruments™ technical support.
Analog
o Output (12| |
= (A0) || |=
Error Description & 8 |Behavior| = o -l
S S EEEL 2
HEISIEREE
S|& o+ =&\ =
ERROR_EEP_CTRL_CHECKSUM Incorrect EEPROM checksum. ~ [YES|YES| 0 | 4 (3;]
SD CARD interface doesn’t work
ERROR_FLASH_CTRL enaee ST o | N0 functional @ | @ | Of
correctly.
File management sysfem error
ERROR_FLASH_CTRL_MFS Restartthe confrolle. Fthe 1o o | yncional| @ | @ | off
error is solved, save log and
event files, then delete all files.
ERROR_RS485_POWER RS-485 interface power failure. | YES | NO |functional| @ | @ | Off
Microprocessor temperature is too o
ERROR_MICRO_TEMP high. Power off the controller, | YES | NO |functional olelo
wait 15 min. Power back on.
. On
ERROR_IO_POWER 24V 10 power failure YES|YES| 0 | 4 el elo
Corrupt probe factory calibration. 0
ERROR_PROBE_NO_FCAL Replace the probe. YES|YES| 0 | 4 ol e On
Note: Control for SetP1 is disabled.
) On
ERROR_ODO_NO_TAG Cap tag is not detected. | NO | YES| 0 | 4 el elo
On
ERROR_ODO_BAD_MEMBRANE - Damaged membrane NO |YES| 0 | 4 el elo
S | Smart Cap information On
o
ERROR_ODO_CORRUPT_CAP % canno be read. NO|YES| O | 4 elelo
B 0n
ERROR_ODO_NO_CAP E,c': Missing probe cap. NO |YES| 0 | 4 eolelo
ERROR_ODO_INCOMPATIBLE_CAP g Smart Cap not compatible. | NO [ YES| 0 | 4 On
2 ® e 0
- On
ERROR_ODO_SPI_ERROR Generated by an SPlerror. | NO [YES| 0 | 4 el elo
Generated when Smart Cap On
ERROR_ODO_EXPIRED_CAP has expired. NO |YES| 0 | 4 elelo
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FATAL ERRORS

Errors that prevent the controller from operating.
When encountered, restart the controller. If the error persists, contact Hanna Instruments™ technical support.

Analog
Output 2 a
2 A0) |2 |
Event - S ( L o3| =
Fatal Error Code Description gls Behavior EalE
g 5|\ |2 =
EIC E ElEg 33
£ 88 83552
O AT unxT
ERROR__EEP_CTRL 0400001 EEP inferface circuit doesn’t work NolVEs 0 4 el @ On
correctly o
ERROR_EEP_AO_FC 0x00002 | Corrupt AQ factory calibration | NO [YES| 0 | 4 | @ (())n
ERROR_EEP_PRESSURE FC| pxogoig | OUP! pressure focory NO|veS| 0 | 4 |@ @ 0"
calibration o
ERROR_EEP_ SN 000040 | Corrupt SN NOVES| 0 | 4 (@@ (g;‘
ERROR_5V_POWER 0x00200 | 5V power failure NOYES| 0 | 4 |@| @ (g'
ERROR_AO_POWER | 0404000 | 24V AO pover failure NOYES| 0 | 4 @@ ?}”
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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 Ib-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.

* (onsider probe accessibility for maintenance when selecting placement.

Note: See MANT0X6-8 and MAN20X4-8 (pH and ORP industrial probes manuals) for series configuration and
detailed specifications.

19.2. INSTALLATION SCHEMES & MOUNTING ACCESSORIES

Accessories are sold separate

Iy!

n-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")

lll

)
17m

s

3/4" NPT

— 028 mm (11")

m (0.7")

38 mm (15")

182 mm (Z]")J

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

il

Li 182mm(71") ——

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
SeXomo00N - 0150°C

)
e s mman?
mm (14) 163 mm(6.4”)——J

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

08mn 03) 02mm i) g

e
45 mm (1.8")

165 mm (6.5") J

Figure 61: HI1126-1805 pH probe for general food applications

022 mm (0.9")
3/4" NPT — 028 mm (11")

I ‘
21mm (0.8")
43 mm (1.7) 185 mm (7.3")J
Figure 62: HI2004-18zz industrial ORP with attached cable
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 N —

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

Mounting accessories

Pipe size Saddle code HI10x6-y8ZZ HI20x4-Y8zz
@50 mm(2")  BL120-550 %] v
@63 mm(2'4") 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, 022.2 mm (0.87")
Sensor tip

Profective end cap

O o No~jUT| B |lwWiIN|—

The HI60501/H160503 (PVC/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 .
Screw the probe and protective cap subassembly onto the holder (5), step Il
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 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

)

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

Praobe Infao
I:al T|menut

Fe<alution
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 J(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
o With item selected (and Temp. Source set to Manual), press Set to modify the value.

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

Frobe Setup b
Resalution 0L01pH (=
Temp. 0f fiat 0.o-c
Temp. Source Frobz

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 f2et 0.0 |~ Temp, 0f f2et 0.0 |~ Te|[[ETE =
Temp, Source Probe Temp, Source Probe 2
Tenip. ¥ HanTenp. value  25.07C (|
Cal. Buf fer Group HIST i
[ Select ]

19.4. CALIBRATION

I Novigation:
* Press (=) from the Measure mode.

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

Manu
Hald Mode off
Outpuks
Inputs
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The probe should be calibrated:
* Before installation
* Whenever the probe is replaced
* When higher accuracy is required
* After 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
» Hanna: 1.68,4.01,7.01,10.01, 12.45 pH
P 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, 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 to 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 into 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%2”) into buffer solution and stir 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.

Calibt-ate 15k paink

FO1RH
v 6.94 P
2500

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 men.

Calibrate 15k poink xﬁ Calibt-abe 15k poink User calibration
7.01pH F.01pH Ca!:ilbratiog pointis accepted
and £awed.
v 6.94 o v 6,94 M
26.0°C o it 26.0°C
[_Exit T Hext ]
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-ake 2nd paink Calibr-ake 2nd paink User calibration
4.01pH 401pH Eﬁ!&b::\&igdn point is accepted
ssny 3,96 PH sy 3,96 PH '
26.0°C ni ait 26.0°C
[ Exit_] next 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 3td paink ? Calibr-abe 3td paink Calibr-abe 3td paink
10.01pH H 10.01pH H calibrati
alibr-ation
-180m‘.l'10.12 p -180m‘.l'10.12 p DOME
25.0°C W 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 Eﬂ Calibr-ake 12k poink f" Process Calibt-ation E-—'I
F01pH FO1pH * TE3pH
7.b8

oy 2:0¢ M, 257 M

25.0°C

25.0°C
[

Set Calibration Point 26.0°C

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

Process Calibr-ation

¥ T.A0pH
7.58
2E.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 Calibr-ation Process Calibr-ation Process Calibt-ation
¥ 7.30pH = T.30pH P | paint: 7,20 pH
rocess cal. point: 7,230 p
7.8 7.8 O Fak: 282 my
o ait 250G 250G DOHE

Nofe: Process calibration evaluates electrode offset.
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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/12") into the sample 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 sumple 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.

Measure ORF
92"

25.0"

Note: mV measurements are generated by the ORP electrode and displayed with T 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 Process Calibration ? Frocess Calibration ?
* 218wy * 218wy *  22EmY
19 m¥ 319 mv 319 mv

St Calibr-ation Paint Set Calibr-ation Paint

Frocess Calibration Frocess Calibration

v sy F I point: 328 my

Focess cal. point: n
319 m¥ OFF 2k -3 mid
w2k OOMHE
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194.3. Clear pH (ORP) Calibration
1. Press CAL, to enter calibration mode.
2. CLR option is displayed for a few seconds.
Frocess Calibration Zﬁ Frocess Calibration f—"
¥ F2%pH ¥ 23my
7.23 pH 239 mv
Set Calibration Point 26.0%C Set Calibration Paint
3. Press CLR, to clear previous calibration.
Warning I Warning
Process Calibra- |4 user calibration. |~
A tion can't be done A Are you sure Yol
withouk & walid wiant ko delete
user calibration. User Calibration?
[ wEs ] [ wEs ] |
4. Press Yes, to confirm deletion.
19.4.4. pH Calibration Messages & Warnings
Message & Description Recommended Action

Calibr-ate 2nd poink

4.01pH

oy 4,63 PH

Inealid Slope 2A.0°C

Calibrate 2rd point

10,01 pH H
218 mi 1 0. 8 p

Ireealid Slope 26.0°C

“Invalid Slope”
The electrode slope is outside accepted slope
limit. Calibration can not be confirmed.

Verify the probe is in the
buffer selected and that the
buffer is fresh.

Calibr-ate 1t paink

FO1pH

ey B.72 PH

“Clean Electrode”

The offset, evaluated at first calibration point,
is outside the accepted window; or the slope,
evaluated between calibration points, is outside

(lean the electrode fo
improve the pH electrode's
esponse.

See 19.5 Conditioning &

accepted temperature solution interval.

Clean Electrode 24450 M H H
- o aintenance for details.
the accepted lower limit. g
o , Repeat calibration after
Calibration can be confirmed. ;
cleaning.
Tallbrate Tetport “Wrong Old"
1e45eH 12.78 oH The slope, evaluated based on a comparison | Clear calibration and
g S e 0ee | between new and old calibration points, is proceed with a new one.
outside the accepted limits.
Calibr-ate 1t paink
70TFH “Temperature Error” Check buffer femperature
amr 2.0 PH | The temperature of the buffer solution is outside | and repeat the
Temperature error -4.0°0

measurement.




121 Measuring with pH & ORP Probes

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.

* Ifthe 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 Qil 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 0il & Fat dleaning 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 MAN7630-8 (EC industrial probes manual) 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")

£ D —

23 mm (09

45 mm (1.8")

189 mm (74")
Figure 64: HI7630-28zz two-electrode EC probe with attached cable

S

Lim mm (74") ———

Figure 65: HI7630-2800 two-electrode EC probe with DIN connector

012mm (059 4 028 mm (11")

1

t
<——LEO mm (2")

72 mm (2.8")

216 mm (8.5")

Figure 66: HI7630-48zz four-ring EC probe with attached cable
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=[] |
! 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

1 Pipe

2 Sensor tip

3 Saddle

4 Probe fitting 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
@50mm(27)  BL120-550 ]
063 mm(2'4") BL120-563 %]
@75mm(3")  BL120-575 ]

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 inferferences from bubbles and settling of particulates.

* Wrap PTFE tape around the probe’s threads and fittings before mounting.
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g -
SIS

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 No~UT| 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 |.
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 I11, 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 at 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 (0.00 to 80.00 g/L and 10 t0 31 °C
temperature range). It determines the salinity based upon a conductivity ratio of sample to standard seawater
at 15 °Cand 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.

* Use the (Ca (v ) keys to scroll between options.

* Press Select 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 J(¥ ) keys to scroll between options.
* Press Select to save.

Frobe Setup [ Prohe Setup [
Meas Mode EC |~ Lingar gt
Temp 0ffset 00 <! Hatur "L (m
& b Skandar Standard =
Temp, Sourie Friobe

Temperature Source (Temp. Source)

Option: Probe, Manual
* With item selected, press Modify for the drop-down options list.
* Use the (A J( v ) keys to navigate options.
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* Press Selet to save.

Frobe Setup
MeasMode
Temp. 0f fiat

Frobe Setup b

Manual Temperature Value (Man. Temp. Value)
Default value is 25 °C.
* With item selected, press Set to modify the value.
* Use the (Ca )Y keys to modify the flashing value, down to minimum or up to maximum probe limits (0
to 50 °C/ 32 to 122 °F for two-ring probe or 0 to 100 °C/ 32 to 212 °F for four-ring probe).
* 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.
Temp. Source

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 fo save.

Probe Setup [
Temp. Comp. Standard [~
Temp, Source Probe

Han.Temp. Value  25.0°T |1

Temperature Coefficient (Temp.Coef[%/°C])
Option: 0.00 t0 10.00 %/ °C
Temperature coefficient is a function of the solution being measured. For freshwater saumples, 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
(a ) keys.

* Press CFM fo save.

Frobe Setup [
Temp. Source Probe
Man.Temp. Value 26.0%C
Rt Temp.
Temp.Coafl#*C]
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TDS Factor
Option: 0.00 0 1.00

* With item 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 26,070 1~

Ref.Temp. 260

Temp Coef[#4C] A0
05 factor 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 toggle options.

Probe Setup b
Ref.Temp. 28070 (=
Temp Coef[H4C] 1.480

TO% factor .50
Meas nik.

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 uS/cm, 5.00 mS/cm,12.88 mS/cm for the 0.1/cm cell
» 80.0 mS/em, 111.8 mS/cm additional standards for the 1.0/em 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 u/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 sleeve.

* 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 to save.

Calibrate 15k poink
0.000 pSscm

0.000 rstem

26.0°C

Calibrate 15k poink x Calibrate 15k poink
0.000 pSscm 0.000 pSscm

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-ake 12k poink User calibration
0.000 p5sfom Calibr-ation point is acceptad
.000 pSiem and £awed.
WAl 2A.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.

Calibr-ate 2nd point X Calibrate 2nd point
1413 mSscm 1.413 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 returns to the menu.

Calibr-abe 2nd paink X Calibr-abe 2nd paink
1415 mfom

wait 234°C

Calibr-ation
mid/cm DOrE
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20.4.2. 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, use Setup virtual key and select Probe Settings.
* 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. Use Process when displayed to enter calibration.

Calibrate 1k poink Frocess Calibration X
1228 mSscm F 1292mS s cm
2.92 m3/cm

Set Calibration Point 24.9°C

4. Press the () or () key 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
= 12.95m3 cm + 12.35mE cm P 12,95 ns
Focess cal: 1295 mEfom
ms#cm 92 mstem el f ackor: 0.053/cm
24.9°C W aik 24.9°C OOHE

Note: For process calibration, input reading must be greater than 0.1 yS,/cm and Setpoint value should not
be lower than 0.065 yS/cm.

20.4.3. Salinity Calibration (HI7630-48zz series only)

Salinity calibration can be performed with the controller set to 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 15k paink X Calibr-ate 15k 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-ake 15k poink ? Calibr-ake 1k poink
100.05al %5 calbrati
y alibr-ation
99.8 s~ DHE
wait 203G

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  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 (with H17630-28 probes only)
is "Standard" as it ufilizes 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 uS/cm or 0.0 2S/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.
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6. Press (=) direct key then CAL virtual key.

Frocess Calibration fl
*  FOE fecm

706 Lk-cm
Set Calibration Point 21.9°C

7. Use CaJ(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 Calibr-ation

“Wait” is displayed followed by “DONE” when the process calibration is confirmed and saved. The
controller returns to the menu.

Frocess Calibration Frocess Calibration
*  FOE fecm r .
. Focess cal: “Chn
dx-cm Cell factor: 0103/ cm
w2k 21.9°C OOMHE

Installation recommendations
The HI5T0 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 info 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 interferences from bubbles, seftling of particulates, and provide
a faster response.
* The probe is specified up to 6 bar at 25 °C.

20.4.5. 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.

Calibrate 15k paink
0.000 pfom

Warning I Warning

Process Calibra- | user calibration, &
tion can't be done Ar-e gon sure you
withouk a walid weank ko delete ]
user calibration.

Uzer Calibeation?

[ no0 T <ES ] [_no T <ES ] |

Calibrate 1=t poink EI
0000 p5dcm
0.000 »swem

Calibration Erased  260°C

4. Press the key to return to the menu.
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Calibration Messages & Warnings

Message & Description Recommended Action
Calibr-ate 1t point “Wrong Std” o .
340 pSicm 9 Check that correct calibration solution
2 45 wsicm The reading exceeds the expected hash
. . as been used and / or clean the
\irong 5td aqgec | value. Calibration can not be
_ ) robe.
confirmed. P
Calibr-ake 1k poink " "
12.38 m3/ Temperature Error I .
s msicm| Th P Eihe soluion Use fresh calibration solution and/or
¢ femperature of the solution is out dlean the femperature sensor
Temperature errar 43 | of temperature compensation inferval. P '
Frocess Calibration z] “Maximum window”
F 0574 50 . . . . . .
1’* é’"44 wszem | DUTING process calibration, the Change calibration point value, clear
Masimum window  249°c | Calibration value exceeds upper calibration, or press (=] key fo exit.
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.
* Rinse the probe under a stream of running tap water to remove salt or minerals.
* Jet the tap water stream through the opening to dislodge any debris.
o [fstrictly necessary, carefully remove the outer plastic sheath to disassemble the probe.
(lean with a warm water/surfactant mixture and follow with a thorough rinsing with purified water.
Allow pieces to 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 fo the first use.
See section 21.6.2 Membrane Cap & Electrolyte Replacement recommendations.

Electrolyte scew — Fill hole o-ring
8,

°
\
Shipping cap

Electrolyte (re)filling Procedure

1.

11.
12.
13.
14.

Unscrew and remove the electrolyte screw and O-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 to 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 o escape. The probe holds approximately 7 mL of electrolyte.

Replace the fill hole O-ring and tighten the screw in position.

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 (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 MAN7640-18 (galvanic DO industrial probes manual) 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")

ﬁ3/4 NPT r3/4 NPT
S

1= |

— Lsomma2) t

53 mm (2.0") .
165 mm (6.5")

Figure 68: HI7640-18zz galvanic DO probe with attached cable

=l - I

L7178 mm (ZO")4J
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.


https://manuals.hannainst.com/HI510
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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 HI7640-18z2z
@50 mm (27) BL120-550 M
063 mm (2'2") BL120-563 M
0 75mm (3") BL120-575 |

21.34. Top thread immersion, user assembled

Cé%lll %

(able gland

Pipe cap (socket connect or threaded)

Van Stone flange (one size smaller than the pipe)

Nl N | —

2, or similar, PVC pipe (schedule 80 PVC)

| Reducer bushing

5 e interal threads to fit probe’s %" NPT threads
* external threads to fit pipe or socket-connect

6 Galvanic DO probe
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Wrap PTFE tape around the probe’s (6) top %" NPT threads.

Attach a user-supplied reducer bushing (5) fo 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 frap 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 s W N




Measuring with Galvanic Dissolved Oxygen (DO) Probes

138

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 1" o %" 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 Select to save.

Frobe Setu

p. S0UFCe Probe
Man.Temp. Value 20070
Saliniby Fackarlalll 1}
MeasMode O0_%5ak

Manual Temperature (Man. Temp.) Value
Default value is 25 °C
* With item selected, press Set to modify the value.

* 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 ¢/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.
o With item selected press Set.

* 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°0C |~ Ma| [EEEE T - |~
Saliniby Fackarla/l] 1} Sal D_Conc I
0 0 H
Meas. Unit 5ak Mea= T Zoak
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] 0= Salinity Fackorlall] o=
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.
o With item selected, press Set.
* Use the (4 J( V) keys to modify the number of sumples to average.
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* Press CFM fo save.

Frobe Setup b Frobe Setup b
Saliniby Fackorlalll o Saliniby Fackorlalll o
MeasMode O0_%5ak MeasMode O0_%5ak

Heas.rit ssat |l (| reasinit =5t |[]

weraging Samples 4 1 Hwer-aging Samples § E0

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 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 0% 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.
* Go fo 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 fo 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.
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5. Press CFM when displayed (once the reading has stabilized) followed by Next.

=

Calibrate 15k paink X Calibt-ate 15k paink User calibration
100.0 #5at 100.0 #5at Ca!:iibratiogu point iz accepted
¥5at ¥5at and <awed.
p— L= T P— L= T
26.1°C 26.1°C
[ Exit J Hext ]

6. Submerge the probe into HI7040 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 point pd Calibr-abe 2nd point
0.0 #5at 0.0 #5at
“5at “5at
soennbg a2 #5 ssnnbg 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.

Calibrate 2nd point Calibrate 2nd point
0.0 #5at
wiat Calibr-ation
— o N0 I DONE
EL 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 to adjust the measured DO value to 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 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.

= =

Calibr-abe 15k poink X Frocess Calibration X
1000 #.5at =+ 100.0%5at
“5at “5at
vy = L= T o 99,3 sa
26.1%C Set Calibr-ation Point 26.1%C

3. Use the (Ca J( v ) directional keys o adjust the process value in agresment 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 unfil the calibration is saved.

“DONE” message screen is displayed and the controller returns to the menu.
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Frocess Calibration

Process Calibration

Frocess Calibration

= 990%Eat

*  990%Eat

. . Process cal: 39.0 ¥5at
99,3 wsat 99,3 wsat Slope: 11210 %
26.1%C W aik 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 %.
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 retums to user calibration mode.

Calibrate 1t point Warning I Warning
100.0 *5at Fr‘ocesslt[‘l;aligr'a- - Hser‘ calibration. |~
- ion can't be done & YoU SUFE Yol
E95mmHa 1 OD.OLSat A withiouk & wealid A weank ko delete [
2510 user calibration. User Calibration?
[Procezc] [ mo J ves ] [ o J vEs ] |

Calibr-abe 15k poink E
100.0 #5at
L5at
samanns 100,075

Calibration Erased  251°C

5. Press the (back) key to return to the menu.

Calibration Messages & Warnings

Message & Description Recommended Action

Cghzbs: ::nht et “Wrong Std” Check that correct calibration
sasmntiod 1 EGPP™ || The reading exceeds the expected solution has been used and /or
wirong Shd. 26.1°C

value. Calibration can not be confirmed.

clean the probe.

Calibrate 15k poink

0.00ppm

soennng 0,00 PP
Tempet-ature errar -4.9°C

“Temperature Error”
The temperature of the solution is out of

temperature compensation inferval.

Use fresh calibration solution and/or
clean the temperature sensor.
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21.6. MAINTENANCE

21.6.1. Probe & Cap Membrane Cleaning

* Inspect, clean, and calibrate the probe at regular intervals.

* With the membrane cap assembled, rinse the probe with clean water. Blot the probe with a soft cloth o
fissue. 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.

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 cleaning
Procedure
1. 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.
9. 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 sfore 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.

2,
3.

Invert the probe so the cable faces the floor.

Remove the protective cap.
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.
Remove the Smart Cap from the container.
Align the notched cutout arrow on the Smart Cap with the matching guide on the probe body.
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.
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 (HI7640-58 industrial optical DO)

DETAIL
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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 air bubbles at the Smart Cap.

* Deposifs of foreign material should not be allowed to accumulate within the sensing area.

* Protect 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 MAN7640-58 (optical DO industrial probes manual) for series configuration options and detailed

specifications.

22.3. INSTALLATION SCHEMES & MOUNTING ACCESSORIES
Accessories are sold separately!

22.3.1. Probe Dimensions
@17 mm (0.7") 028 mm (11")

l (314" NPT -
1 10
43 mim (1.7") t
64 mm (2.5")
172 mm (6.7") —
Figure 71: HI7640-58ZZ optical DO with attached cable

|/ X

e 67—
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

Cable 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 thread to it probe’s % NPT threads

* external thread to fit pipe’s threads or socket-
connect type

Optical DO probe

e X

o~

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

Suddle

~N o~ B LW I

SN
1"
el

/ﬁ
TANK SS J@
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22.4. CONFIGURABLE MEASUREMENT PARAMETERS

Temperature Source (Temp. Source)

Option: Probe, Manual
* With item selected, press Modify for the drop-down options list.
o Use the (Ca J(v ) keys to scroll between Probe or Manual.

* Press Select to save.

Han. TemP "."alue 25 EI °I3
Saliniby Fackarlalll 1}
MeasMode O0_%5ak

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

Fan. Ten CETT 25
Saliniby Fattor[g.l’l]
MeasMode K

Salinity Factor [g/1]
Option: 00 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.

o Use the (Ca (v ) keys to modify the flashing value.

* Press CFM to save the value.

Frobe Sefup 4|
Temp, Source Probe
Man TemP W alue 26.0°C
5 ali ackorla/ll i

Heas. r‘lode ~ D0_%5ak

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 (L (¥ ) keys to scroll between options.
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* Press Selet to save.

Frobe Setup b Frobe Setup b
Man. Temp. ¥alue 26.0°C 1~ Ma| [EEEE I - |~
Saliniby Fackorlalll 0 Sal D_Conc
ez [ 1
4 Meas T T 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 Gl || FrobeSebue [
Salinity Factor[as1] 0 | Salinity Factorlall 0=
Meas Mode O0_Caonc Meas Mode 0_%5at
[Meas. Unit =11] I [Meas. Unit N I
Aweraging Samples # 1 Aweraging Samplas # 1 [+
|

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.

o With item selected, press Set.
o Use the (Ca (Y ) keys to modify the number of samples.
* Press CFM to save.

Frobe Setup [ Frobe Setup [
Salinity Fackorlall] o= Salinity Fackorlall] o=
Meas Mode O0_%55ak Meas Mode O0_%55ak

Hea Unit ssat |l [ Heaslnit s5at [

Aweraging Samples § 1 Aweraging Samples ¢ B0

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 for Temp. Offset & Temperature Calibration Procedure section.
To calibrate the internal pressure sensor, see Pressure Calibration in 11 Technical Menu section.
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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.

* (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.
4. To calibrate at 100 % saturation (or 8.26 mg/L) suspend the probe in water-saturated air.

The controller recognizes the currently selected measuring unit.

This condition corresponds to 100 % air-saturated water at the temperature of measurement.

Use of calibration beaker containing some water or moistened absorbent material is recommended.
Loosely screw the beaker onto the probe (first thread only).

Allow 15 minutes for the air inside the beaker to become water saturated.

Press CAL to enter calibration mode after this 15 minute interval has elapsed.

Once the reading has stabilized the CFM virtual key is displayed. Press CFM to save the calibration point.

Calibr-ake 15k poink ? Calibr-ake 1k poink User calibration
1000 #5at 100.0 *5at Ca!:iibratiog point iz accephed
w5at w5at and saved.
g = 1= I o socnnby DD 2
2517 25.1°C

Exit and Next virtual keys are available. Pressing Exit saves a single point calibration.
Press Next to follow with second-point calibration.

. 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.
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11. When the reading is stable CFM is displayed. Press CFM to save.

Calibr-ate 2nd point pd Calibr-ate 2nd point
0.0 #5at 0.0 #5at
“i5at “i5at
— 0 v— N0 B
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-ate 2nd point Calibrate 2nd point
0.0 #5at
“5at Calibr-ation
soenng (0.0 #5 DiHE
L 28.1°C

22.5.2. Process Calibration

Prior to performing a process calibration, a reference meter and probe must be used (or another method) to
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 Ca )(Y) keys to adjust the process value in agreement with the predetermined value.

Calibrate 1k poink ? Frocess Calibration ?
100.0 %5k * 100.0%5at
“5at Y5at
p— L= T 99,3
28.1°C Sek Calibr-ation Paoint 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 to the menu.

Process Calibr-ation Process Calibr-ation Process Calibt-ation
¥ 930%5at ¥ 930%5at p L 390 %5t
. . rocess cal: 990 #5a
99,3 zsat 99,3 zsat Slope: 1120 %
25.1°C wait 25.1°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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22.5.3. 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 fo user calibration mode.
5. Press the (back) key to return to the menu.

Calibrate 15k poink Warning Warning
1000 % 5at fjr‘o-:ess:t%alisra- B Eser calibr-ation. [+
sosunts 100,075 | | N Uhiiiiiee Wl | g et
26T uzer calibration, Uzer Calibration’®
[ _vEs ] [ _vEs ] |
Calibt-ate 15k paink X
100.0 #5at
samnnna 100,075
Calibration Erased 2510
Calibration Messages & Warnings
Message & Description Recommended Action
" n
Talibrate 1<t poink Wrong Std g
2,26 pom g Check that correct calibration
: opm | The reading exceeds the expected )
somnnial 1 .68 2 solution has been used and / or
Wrana St w5.1.¢ | value. Calibration can not be

confirmed.

clean the probe.

Calibt-abe 15k poink

“Temperature Error”

0.00eem . Use fresh calibration solufion and / or

sacnmtta .0 PP™ | The femperature of the solufion is out cIZon t;e o erotur: . /

Temperatureerror 43T ) of temperature compensation inferval. P '
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.
o After use, rinse the probe with tap water and dry it.

* The DO cap must be kept hydrated.

Cleaning the Smart Cap

* Use o mild detergent and a soft-bristled toothbrush to clean.
* Rinse with water after cleaning and dry with a laboratory fissue.
* Hydrate in purified water before use.

Note: Smart Caps need to be replaced every year.
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Smart Cap Replacement

When the cap approaches annual expiration, a warning screen notifies the user of required replacement.
Press 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.
2,

3. (lean off probe body and dry off with cloth.

. Remove the used 0-ring by rolling it off the body.

Prior to cap replacement, verify time and date are correctly set in the controller setup menu.

Tum OFF the controller or unplug the removable terminal connector marked PROBE by loosening the four
screws and reaching inside the enclosure.

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).

7. Remove the new 0-ring from the container and slide on the probe tip (do not roll or twist the 0-ring).

1.
. Turn ON the controller or plug in the probe’s terminal connector and fully tighten the four captive screws.
13.

Use a syringe filled with silicone grease and sparingly lubricate the O-ring with a thin film of grease. Avoid
getting grease or fingerprints onto the optical window.

Remove the new optical cap from ifs container and align the cutout arrow on the Smart Cap with the
matching guide on the probe body.

Slide and press the Smart Cap onto 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.
Place the probe in purified water to hydrate the Smart Cap before use for a minimum of 2 hours.

Calibrate the probe and controller before reinstalling info the process.
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23. MODBUS REMOTE CONTROL

Modbus is a request/response software protocol intended for efficient and immediate remote industrial process

control.

23.1. MODBUS WIRING

Follow the lead markings (+ positive / — negative) to ensure that output leads are correctly wired to the
COMM position (Terminal 2) on the main board.

Terminal 1 D% )% | D)%% | 2% |2 %)%

Terminal 2

ALARM  REL 3 REL 1

NOCNC NOC NOC

-BA+ BA + -
| SR N T W |

REL 4 REL 2
NC NOC NO C NC

‘D )% | 1) (2 (7)) ()

L I R

T T Ty |
COMM PROBE IN1 IN2 AO1 AO2 AO3A04

Note: See 4.2 Wiring for full wiring details
23.2. OPERATING MODES WHEN USING MODBUS

Mode Type Scope Description
Manual Local control, controller Controller operated manually.
operated manually Note: Remote Control is not available.
. , . Local edit of controller’s setfings and parameters.
Local Edit Local edit of seff 1 . .
ocal Edi ocel it ofsetings & porometes Note: Remote Control is not available.
Calibration System calibraion Allows for controller’s system calibration.

Note: Remote Control is not available.

Remote Control

HI510 remote control mode

Remote operation is available.
When not enabled, controller reverts to manual mode.

Remote View

View parameter & seftings values

Remote Control Mode must be enabled.
Use Modbus function codes fo view or retrieve data.
Note: Parameters cannot be updated in this mode.
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Mode Type Scope

Description

Remote Edit }
settings values

View & change parameter and

Remote Control Mode must be enabled.
Value contained in the data field is outside range or
not accepted as configurable value.

Remote Save | Saves data entered in Edit Mode

Remote Control Mode must be enabled.
After editing/changing parameters, the HI510 is
placed on Hold and data saved.

Init Loads new parameter & seffings

(Inifialization) | values

Following a Remote Save, the controller
automatically runs through an initialization procedure
to ensure new data/parameters are being used.

Note: Ensure proper and safe system design and operation i.e. the use of operator presence systems or

emergency stop buttons.

23.3. SETUP

* Press the (= ] key fo access the main menu.

* Press the (a J( V) keys to navigate to General setup.

* Enable Remote Control option.

* Configure Communication Protocol parameters to match the Modbus server.

Menu

Technical Menu
Manwal Mode
Log Recall
[E al

Genetal Setyl
Remate Cankral (]
Comri Protocal Modbus RTU

Startup delay B min
Setup Timeout 10 min

Refer to the HI5XO Universal Process Controller Modbus Remote Control manual for full configuration details

and protocol functions.

https://manuals.hannainst.com/HI510
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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 to calibrate

(o gves fauly readinge Broken probe Replace the probe.
Dry membrane (orjuncion) 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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25. APPLICATION CONFIGURATION

See below, a configuration example with Probes, RS-485 Modbus remote control, Input, Output and Analog Wiring.
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Figure 73: HI510 Configuration
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26. ACCESSORIES

26.1. pH CALIBRATION SOLUTIONS

Ordering Information Product Description Quantity
HI7004M or HI7004L 4.01 pH buffer solution 230 or 500 mL
HI7006M or HI7006L 6.86 pH buffer solution 250 or 500 mL
HI7007M or HI7007L 7.01 pH buffer solution 230 or 500 mL
HI7009M or HI7009L 9.18 pH buffer solution 250 or 500 mL
HI7010M or HI7010L 10.00 pH buffer solution 230 0r 500 mL
26.2. ORP SOLUTIONS
Ordering Information Product Description Quantity
HI702TM 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 u5/cm standard solution 250 or 500 mL
HI7031M or HI7031L 1413 uS/cm standard solution 230 or 500 mL
HI7033M or HI7033L 84 uS/am standard solution 230 or 500 mL
HI7034M or HI7034L 80000 125/cm standard solution 250 or 500 mL
HI7035M or HI7035L 111800 £5/cm standard solution 230 or 500 mL
HI7037M or HI7037L 100 % NaCl sea water standard solution 250 or 500 mL
HI7039M or HI7039L 5000 L¢S/cm standard solution 250 or 500 mL
26.4. DO SOLUTIONS & ACCESSORIES
Ordering Information Product Description Quantity
HI7040L Zero oxygen solution set 500mL + 12¢
HI7042B Galvanic DO electrolyte solution 30mL
HI731350 Plastic tip 25 pes.
HI740226 5 ml graduated syringe 1pc.
HI76409A/P Replacement membrane 5pcs.
26.5. ELECTRODE STORAGE SOLUTIONS
Ordering Information Product Description Quantity
HI70300M or HI70300L  Storage solution 230 or 500 mL
HI7082 3.5M KCl Electrolyte 4 x30ml




159 Accessories

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 250 or 500 mL

HI7077M or HI7077L 0il & fat cleaning solution 250 or 500 mL

26.7. PATCH CABLES

Ordering Information

Product Description

H176510-05 Patch cable, 5m (165”)
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
Spedifications
Material Temperature Immersion length|  Pressure
Body | 0-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)
P 0t 25°C (77 °F)
HI60542 PVC | NBR | —10°C(14°F) | 60°C(140°F) N/A 3bor(835ps)
at50°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 1 pc.
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HI60501 PVCimmersion electrode holder

H160542 In-line electrode holder, direct pipe installation

Electrode

0-ring

Electrode
holder

ol

Cable
locking
system
Cap
Adjuster

o

Mounting flange
HI60501

PVC pipe

Electrode

0-rings

Protective cap
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26.9. FLOW CELL SADDLE AND FITTINGS

5“20'”4”" BL120-500
ow ce .
orobe adapter ki Probe fitting kit
/ \
BL120-401 '%Q S o200 Q
Flow cellvalve N @ Protective saddle cap,
‘ 1" thread

BL120-402 BL120-550
Flow cell tubing Probe saddle .
(10m) for @50 mm pipe,

11/4” thread
BL120-410 BL120-563
Flow cell for Probe saddle
BL120, BL121, for @ 63 mm pipe,
BL122, BL123 14" thread
BL120-450 BLI20-575
Flow el it o fotesadde
050 mm pipe or @ 75 mm pipe,

14" thread
BL120-463 BL120-601 I .
Flow cell kit for glgs]t/ic”nipple C(((‘ (((((@@
@ 63 mm pipe e ~

with 0-rings
BL120-475 BL120-602
Flow cell kit for Metal nipple
0 75 mm pipe 12x Y (2 pes.)
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BL120-603

Elbow
for glass flow cell

BL120-604
0-rings o

for glass flow cell

26.10. MOUNTING KIT ACCESSORIES
HI510-01 Panel-Mount Kit

Ve AR Ve

Label Product Description Supplied Quantity
1 Panel bracket 2 pcs.
2 M4 x 45 screw, Phillips head 4 pes.
3 Plain washer for Mé screw 4 ps.
4 Spring washer, M6 4 ps.
5 M6 x 12 mm screw (DIN7985) 4 ps.
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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 pcs.
3 Spring washer, M6 4 pcs.
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 pes.
2 Iinc plated, zinc case holder 1 pes.
3 Plain washer for M8 screw 4 pcs.
4 Spring washer, M8 4pcs.
5 Plain washer for Mé screw 4 pcs.
6 Spring washer, M6 4 pcs.

U-Bolt 1” 2 pcs.
7 U-Bolt 12" 2 pcs.

U-Bolt 212" 2 pcs.
8 Mb x 12 mm screw (DIN 7985) 4 pes.
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Annex

HI605101 Rail Mount Kit

27. ANNEX

27.1. BUFFER VALUES AT VARIOUS TEMPERATURES

Temperature has an effect on pH. The calibration buffer solutions are affected by temperature. During 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 10.01
0 32 401 6.98 7.13 946 1032
5 41 4.00 6.95 7.10 939 1025
10 50 4.00 6.92 7.07 9.33 10.18
15 59 4.00 6.90 7.05 9.27  10.12
20 68 4.00 6.88 7.03 9.22 10.06
25 77 4.01 6.86 7.01 9.18 10.01
30 86 4.02 6.85 7.00 9.14 9.96
35 95 4.03 6.84 6.99 9.11 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 8.99 9.79
60 140 4.09 6.84 6.98 8.97 9.7
65 149 411 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
cleaning

data acquisition
dead band

dead band gain

deviation
fail safe alarm

hysteresis

minimum On fime
overfime

potential matching pin
set point

solution compensation

threshold
trigger

automatic procedure to stop control, clean the electrode and then activate control
again

conversion of analog signals received from the probe sensor to digital 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 Set 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 it, in order to avoid uninterrupted
relay activation or deactivation

the time that control output is minimum On, necessary to protect elements that are
driven

a safety parameter provided to set the maximum confinuous 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
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CERTIFICATION

All Hanna® Instruments conform to the CE European Directives and UK standards.

c UK RoHS

C n 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 disposal prevents potential negative consequences for the environment and human health.
For more information, contact your ity, 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 introduced by the user fo the supplied equipment may degrade the meter’s
performance. For your and the meter’s safety do not use or store the meter in hazardous environments.

WARRANTY

HI510 is warranted for two years against defects in workmanship and materials when used for its intended
purpose and maintained according to instructions. Electrodes and probes are warranted for a period of six months.
This warranty is limited to repair or replacement free of charge. Daumage due to 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 (see engraved on the back of the meter) 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 meter is to be
returned fo Hanna Instruments, first obtain a Returned Goods Authorization number from the Technical Service
department and then send it with shipping costs prepaid. When shipping any meter, make sure it is properly
packed for complete protection.
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