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1. Overview

1.7.  Introducton

TheAquaMetrix 2300 Controlleris the firstmulti-inputcontroller thatbrings web-based operation down to a
price thatcan beafforded by justaboutany fadility. [tscombination of features—remote control, data logging,
email alertsand seven input—are unparalleled in the water monitoring market. Its Setup Wizards make set-up
and operation a shap.

The Quick StartGuideisa companion manual thatisdesigned to getthe user up and running quickly. Ifyou
don’t have this guide you can download it from our website: http.//wateranalytics net/products/2300. This
manual isalso available on thisweb page

Thismanual attempts to cover the many facetsof setup and operation in detail,

The standard configuration acceptsinputs for four 4-20mA (analog) sensorsand three frequency output (aka
digital) sensors—mainly flowsensors such as paddlenwheelsand magmeters Outputsindude four relaysand
virtually unlimited email/textnotifications The 2300 Controller provides remote viewing capability and
configuring with password from any connected web browser. [talso providesdata logging with downloading or
emailing oflog filesin CSV format Thereisalso oneavailable slotforan optional card, which can expand digital
Inputsor relaysoutputs oradd analog outputs

Weare constanty making improvements to the userinterface so please check in to make sure you have the
latestverson.

1.2 Spedifications

Inputs

Analog Four4-20 mA powered or unpowered curmentloops Expandable with an additional
card”

Pulse Rate Three optically isolated inputs suitable for flowsensors up to 24 VD C or 120 VAC.
Expandable with an additional card. ™

Contacts Three contactsensing inputs foralarnm acknowledgementor remote resets
Expandable with an additional card.™
Outputs

Relays Four120V/240V @ 10A /5A. Expandable with an additional card.*

Alerts Emailsand/ortextsforalarms relay actions errors orreminders

Web Remote viewing with a browseron a computer, tablet orsmartphone Remote

programming from any of these

Data logging Dailylogging of CSV file

Digital Outputs | Modbus TCP over Ethemetconnection. ModbusRTU over RS 485 with optional
hardware

AnalogOutputs | Nonein standard configuration. Optional card: Fournon-isolated 4-20 mA outputs
proportional to any reading. Expandable with an additional card *
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Control

WeborlAN Viewing with a browseron a computer, tablet orsmartphone Setup and control
fromany of these Multi-user password protected

FrontPanel Status Probe enable/disable/calibrate System Configuration
Ratings

PowerInput 02A@115VACor15W

Powerto probes | Maximum supplied t probesis 150 mA

Temperature Oto 70°C

Protection NEMA 4X, 1/4DIN panel mountorwall mountwith optional hardware
Physical

Mounting 1/4DIN panel mountorwall mountwith optional hardware

Dimensions Front cover: 6.5” wide x 5.5” tall; rear enclosure: 3.5” wide x 3.5” tall x 4.5” deep

Power 1200r220VAC, 60 or 50Hz auto-recognized. (Cable notinduded)
24VDC also available

Weight 2lbs

*One expansion card slot is available. 4 Relay + 3 Pulse card (comes in
standard configuration) can also be substituted with any other card.

2. Installation

WARNING: Ifthisequipmentisused ina manner notspedfied by the manufactureraspertheUsersManual,
the protection provided by the equipmentmay beimpaired.

21, Panel Mounting

Mountthe 2300 Controller through the frontpanel, with the gasketon the outside of the mounting panel. Hook
the diding mounting blocks on each side of the back of the 2300 Controller encdlosure and tighten the set-screns
againstthe mounting panel with a torque of 4 in-1b, as shown in Figure 2-1.
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Figure2-1 - Mounting hardware attached to panel with 4 in-1b of torque

2.2, Power, Probe, and Network Cabling

A picture of the rearof the 2300 is shown belowin Figure 2-2. We recommend removing the Molex connectors

and connecting wires to them and then attaching the connectorsto the unit
Connectthe
e Powercord

o (CAT-5Ethemetcable—to be used laterasdescribed in Section 5.

e Probewires Two-wire4-20mA cables connectto theanalog connector. Pulse inputs connectto the

digital inputs

Probe wiring depends on the type and manufacturerof the probe and instructions can be found with each
probe We showexamplesofthedifferentwiring diagramsin Figure 3 thatmay be called for by youranalog (4-
20mA) probes butpleaselook up yourindividual probe directions Connections for flowmeters which outputa
pulse frequency, such aspaddle wheelsor magmeters use the pulse inputconnector (“dig in 17 et al).

Note: The 2300 controller comes with a microSD card thatisused forfirmware updates |f you purchase a

second card itisimportantthatthe card hasa speed rating of atleast10.

Expansion Slot#1

N0 no No no no no No mo |
fa b 2a 2 3a_3b a
!ejg,b;

Expansion Slot#2

4Relay+ 3PulseCardin
standard configuration

N AN AN AN -
2av 2av B8 0N A% oo
Power120-220VAC — .
ContactsConnector
“Only forunitswith

fimmwarever.1.7.2

Figure 2-2 - 2300 Controllerin standard configuration. Back panel view
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PulseInput (digital)
Connector.

*Forunitswith firmware
200+ alsoused as
contactconnector

Analog (4-20mA)
InputConnector

EthemetConnection

microSD Card Slot

forfirmware upgrade
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Figure 2-3 shows the wiring for the three mostcommon analog sensors plusa currentsinking flowmeter: Please
refer to the sensor manufacturer’s instructions to be sure you wire your sensor correctly. This is especially
importantfor 3-wire probes which differin the power connection of the 4-20 mA wiring.

Electrical Connections between the AquaMetrix 2300
and Common Sensors

Power Supply

Digital (Pulse Input) Connector on the 2300
GND +24V

White Wire
D1+|D1- |D2+| D2-|D3+] D3-
Black Wire
|24VDC
Red Wire
Green Wire
Signal
. Power Supply
EX-80/100 Series Magmeter
GND +24V
Ground Black Wire

Red Wire

24VDC

Signal Black Wire White Wire
Signal
|24VDC Red Wire 24v|2av | An1 | An2 | An3 | Ana | Gnd
Analog Connector Block
24V |24v |An1|An2|An3|An4|Gnd
Analog Connector Block AM-UST Mini Sensor

2-Wire Sensor

Power Supply

GND +24V
Analog Connector on the 2300

Blue Wire Ground I
s—

Red Wire 24VDC
Green Wire
I Signal

24V |24V |An1|An2|An3|An4|Gnd

AM-LDO Sensor

Figure 2-3 - Probe wiring diagrams  There are other possible three-wire probe setups so please referto your spedific probe’s
instructions for proper hook up.

2300 Controller User’'s Manual, Rev. 1.6 Page 7



2.3 Relay Wiring

The 2300 controller has4 relays thatcan be expanded to 10 with the addition ofa second card. The relaysare
capableofhandling 120V @ 10A or240V @ 5A. Theycan also be partofa 24VDC circuit Unlike the Shark-120
the relaysare notpowered. To powera relayand the device to be controlled (e g. a pump ora solenoid) wire the
relay circuitas shown.

+ = GND

Solenoid or pump

2300 Back 120 VAC

Figure 2-4 - Electrical Connections fora circuitinvolving a relay, power source and device

2.4, Powering Up the 2300

With the probes connected, powerup the 2300. Ifthe controlleris operating properly, the green LED 'son the
back panel indicate properoperation. (SeeFigure 2-2.) From top to bottom:

1. Thetop mostLED istheFaultlightitshould be slowty blinking.
2 ThemiddleLED istheSystem Operating lightand itshould be quickly blinking.
3 Thebottom LED isthe Power On lightand it should be on and steadly.

TheRun screen should appearand display 4 panes [twill showtheactual mA reading of the fouranalog probes
(seeFigure 3-2). Dashes (----) indicate thata probeiseither notconnected oritisoutofrange Notethatthe
preconfigured software only shows the actual currentbeing read by the 2300, In order to have probe outputs
expressed in the appropriate units (e g. pH, mV, uS/am, etc) you need to carry outset-up overa network using a
web browser: See Section 4.1 or4.3 of thisguide for network setup, and Section 5 for configuring the 2300 over
the network. The main purpose of thisinitial screen showing the rawcurrentoutputs of the connected probesis
smply to reassure you thatthatconuolleris running property.

2.5 Configuring the 2300 for Network Operation

The defaultsetup for the 2300 includes D ynamic HostControl Protocol (DHCP) forautomatically assigning an IP
addresstoa unit ThisIP addressis the key piece ofinformation thatallows usersto locateand log into any 2300
on a local orwidearea netnork.
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Once the controlleris connected a Local A rea Network (LAN) the router will assign the 2300 itsIP address To find
outwhatthatlP is

1. Clickon theMenu button.
2. Click on the top-mostmenu item, View System Info.

3 ThelP addressislisted on the second line SeeFigure 2-5.
- N

AquaMetnx 2300

Build' Oct 5 2014 09'42.'02
Vié4 SPLV1.0.0

Network: UP

Disk0: OK Disk 1:EMPTY

10 Cards: 0:AnMst 1:DI304 2:EMP

SNi#: 2300-18-d92-002-000-025

&
3
=
o
O
o
Q@
£
©
©
o
b=

Figure 2-5 - The P address of the 2300 assigned by the routerislisted on the second line
Section 4.3 goesinto network connectivity in greater depth.

3. Operating the 2300from the FrontPanel

31. FrontPanel Display

The 2300 frontpanel display shownsa seriesof RUN screensand MENU screens [tdoesnothave the full
functionality of the web interface and ismeantto be a local display and secondary userinterface

Thereare eightnavigation buttons belowthe screen: fourarmrowbuttonsand the folloning:
e TheRUN button brings up the quad screen from anywhere
e TheMENU button brings up the frontpanel menu

e TheBACK button retums the userto the previous screen.
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AquaMetrix 2300 AquaMetrix 2300
Tank pH

6.21"

Tank pH Tank ORP

71354386 <

mVe e

.0. Tank Level
3.925| 88 &
ppm

cm ¢

High pH

Last Calibration: 7/09/2014

Multi-Parameter Controller
Multi-Parameter Controller

Figure 3-1 - The Run display on the left reports 4 process valuesata time Ifthereare more than 4 pressing W reveals
the hidden values Theidentical image appearson the web browser. TheD etail screen on the rightshows the detailed
statusofthe Tank pH condition, induding processvalueand alarm or relay.

32

TheRun screen indudesa summary screen showing the statusand valuesof 4 probesatone ime If
more than 4 probesare enabled in the controller; the W andANbuttons will allowyou t see additional
probes

Each quadrantin theRun screen showsa probe label, currentvalue with units trend armrows for the
reading, and a statuslightforthe contolleroutputs The statuslightis

o Green fornormal operation
o Yellowforanactvated relay
o Redforanactvatedalarm

Pressing = brings you to the Detail status screen forone sensor: AsFigure 3-1 shows this screen lists
the action outputs for thisprobe induding the action description and set-pointvalue and thelast
aalibration date Theactionsare colorcoded, with green fornormal operation, red foralarm condition,
and yellowforan activated relay.

TheWandMN  buttons cydle through screensofindividual probes Pressing the € button bringsback
theRun screen.

When a probe activatesan alanm the frontpanel display automatically switches to a flashing detailed
Detail screen. To restore the display to theRun screen press the Run button,

Pressing theEnter button will bring up a MeterA ction screen, allowing the user to acknowledge an
alarm, ifactive orsetting relay trip points

PresstheRun button to retum to theRun screen.

Optional Pre-configured Operation

Ifspedified in the order the 2300 controller can come software-preconfigured for six probes allowing the userto
wire up probesand startoperation withoutconfiguring the unitover the web interface Thisconvenienceis
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simply meantto allowyou to connectprobesand verify that they produce signals Itisnotmeantto replace
the web-based set-up.

Analog 1 correspondsto theanalog 1 inputon the back of the unit: The first4 softnare channelsare shown on
theRUN quad screen. Ifyou have more than 4 sensors connected, press the down arrowto see channels 3
through 6. Channels 5 and 6 are pre-configured as flons using the pulse inputs 1 and 2 (see Figure 2-2).

AquaMetrix 2300 AqualMetrix 2300
Analog 1 Analog 2

1 135 | 18

Analog 4

1 43 | 92

=K

WA

Figure 3-2 - The 2300 comes preconfigured to startworking withoutthe web-based configuration thatstill has to be done
The RUN screen showing fouranalog probeinputs On theleftisa display showing thatno probes have been connected. On
the right, fouranalog probes have been connected,

Usetherightarrowon a quad screen to seeD etail screens foreach channel, addressable by the up ordown
armows Pressng ENTER on a detailed screen brings up a configuration screen for thatchannel. Examplesof
each are shown belowin Figure 5. PressBACK orRUN to move up a level ortwno in the frontdisplay.

AquaMetrix 2300
Analog 1

AquaMetrix 2300

— mA

Figure 3-3 - The channel D etail screen and Configure screen for Channel 1
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TheDetail screenlistsalarm and relay setpoints lastcalibration date and will flash when the channel isin
alarm mode. The configure screen allows resetting of the alarm and relay setpoints alarm acknowledgement;,
and zeroing of the totalizerand dispenser functionsand other channel-spedific functions

33  FrontPanel Menu

The frontpanel menuislimited to a selectgroup of functions The outline of thismenu structure islisted in Table
1.

These frontpanel menu itemsensure thatthe unitmay be connected o the web interface to allowthe complete
configuration thatyou will need to do. When notconnected to the web (or computer), the unitstill operatesand
all non-web-based featuresare still fully functional.

Table 1 - Frontpanel menu options

Main Menu

ViewSystem Info Unitname IP address softnare version, and system status
information

Disable/Calibrate Probe Manually disable enable orcalibrate defined probes

Backup/Restore Saveor restore the unitconfiguration and setup to a removable
SD card

RebootSystern Powersdown and restarts controller

Prepare forPowerD own Aftera confirmation dialog isconfirmed, all probesaredisabled,

all logsare dlosed, and the system isputin a state whereitissafe
to remove power from the contoller.

Advanced Menu
CalibrateAnalog IN Perform factory calibration on 4-20mA inputs of 2300.
Netnwork Setup Change the network between Dynamic (DHCP) and Static TP
Netnork Type DHCP orStaticlP; allonws manual entry of staticlP data
Web ServerPort Allows entry of port number

Restoreto FactoryD efaults Erase all user entered data and reboot unit. All data will be lost.

The frontpanel menu choicesare limited as the 2300 is designed to be configured and operated overa netnork
via a web brownser. However, there are several key functionsavailable to the useron the frontpanel. These
indude calibration and setting up the network. The main menu isshown in Figure 3-4.
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AquaMetrix 2300

Figure 3-4 -Pressing the Menu button brings up the Main Menu screen.

Usetheh orV  keystohighlightan item, and presstheEnter key to selectit Ifthere are more than 4 choices
available the bottom (ortop) comeron the rightwill showa white triangle or notch. Some frontpanel actions
require a password to proceed. The defaultpassword is48111.

The menu optionsarelisted in outline form belowin Table 1. Youmay calibrate your probes from the front
panel, butremember thatfull functionality of the unitisonly available via the Ethemetcable from a network, or
browseron a computer, tablet orphone Customize yourunitvia a network to display proper units namesof
probes and to configurealarms relays and notifications

Table 2- FrontPanel Menu Stucture

Menultem Description
ViewSystern Info Single screen showing unitName, IP Address etc
Calibrate/Disable Probe Enable disable orcalibrate probes
SelectProbe Any defined probe induding virtual probes
. Calibration is 2-pointcalibration fortheanalog inputs K Factor
Select/ction scaling forthe digital inputs

SavesorRestoresa configuration file onto/from the external
Backup/Restore micro-SD card, induding probe setupsand calibrations alarm
and relay setpoints and systerm configuration.

RebootSystem Closesall open filesand restarts system.
Prepare for System Shutdown Closesall open files
Advanced Menu

CalibrateAnalogIn Password protected for factory calibration only

ViewPrecisonInput | NotlUsed

Changes from DCHP to StaticIP orvice versa, alloning settings

Netnork Setp fornetwork type and web server port

2300 Controller User’'s Manual, Rev. 1.6 Page13



34, Calibrating Sensors from the FrontPanel

Mostroutine operation of the 2300 is mostconveniently done through the web interface However, for some
installations—espedially industial ones—calibration may be more conveniently done through the frontpanel.
Note thatfrontpanel calibration only allows 2-pointcalibrations

To calibrate from the frontpanel followthese instructions
1. PresstheMenu buton.

2 Using thedown arrowy selectCalibrate Disable Probe and dick on Enter. A listof probes thathave
been configured will appear.

3 Using the down button, t selectthe probe you wantto calibrate and dick on Enter.

4. A newmenu appears with two choices Using the down button, selectPerform Calibration and dick
onknter.

5 Thenextscreen displays the existing calibration points for thisprobe with the inputcurrenton the left
and the value readoutto itsright Each pointcan be modified orleftalone

Figure 3-5- SelectProbe Calibration and then select1 orZ pointsatwhich to calibrate

6 Youmayeitherentercalibration point=—process value and assocdiated currentreading—manually or
automatically. In thelatter case you would inserta sensorinto a calibration solution and dick onUse
measured mA (© takea measurement To enternumbersmanually you need to use the numeric
keypad Rememberthatthedisplayisnota touchscreen and you have to navigate toward the number
youwantusing the arrowbuttons

7. When you are satisfied thatthe calibration values use theD own amowto selectDone. (Note To reach
thisbutton you must scroll down pastthe lastbutton visible)) Y ou will note that the frontpanel and web
interface update the date of calibration,

8 Forthecaseof pulse outputfiowsensors calibration requires changing the value of the K-factor, which
isdone via the numeric keypad,
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Figure 3-6 - On the leftis the numeric keypad for the manual entry of calibration numbersand theK -Factor.

35

Setting Relays from the FrontPanel

Anotheroperation thatmay be performed atthe frontpanel is configuring relay setpoints Exceptin the rare
caseinwhich thereisno accessto a local area network, you will havealready setup the relay tigger pointsin
the Probe Configuration Wizard. These instructionsare for changing those values You can followthe sequence
ofscreensin

1.

Firstdick on=» to bring up a D etail screen. Unless the probe you wish to editis the probe #1 you will
haveto dick on W repeatedly until you see the screen for your desired probe

Click on Enter. You will be presented with theMeter Actions screen. Click onRelay Set Points,

T'he nextscreen showsthe relays thathave been set In Figure 3-7they are “High pH” and “Low pH.”
Selectthe relay you wantto modify and dick on Enter.

The nextscreen shows the currentrelay setpoints In the figure they are the setpoints for the high pH
relay—8.0 forthe relay trip pointand 7.8 for the resetpoint

IfPassword accessis turned on then the nextscreen asks for the frontpanel passcode Enterthe code
from the numericdisplay.

T'he nextscreen showsa second numericdisplay and asks you to enter the newtrip point Click onDone
when you finish entering the value In the figure the newsetpointis 8.2

The nextscreen (notshown) asks you to eitherCancel orProceed with yourchoice Selectand dlick on
Proceed

The final screen shows the newsetpoints Click on Run to retumn to the defaultquad screen.
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Figure 3-7— The sequence of screens for changing relay setpoints from the frontpanel.

36

Saving and Restoring Your Configuration from the FrontPanel

Once you have configured the 2300 with probe definitions relay/alarm setpingsand email and server setups
you can save these settings to the external microSD card via the frontpanel menu. Thisisa very feature thatis
very helpful in case you unitlosesits configuration.

1.

Carefullyinserta microSD cardin the rear slot (Be careful to insertthe card into the slotand notin the
space above where the card will disappearinto the box.)

Click on theMenu button. The Backup /Restore option isalready selected. Click onBackup
Configuration.

The nextscreen will promptyou to Cancel orProceed. Click on Proceed.

The nextscreen will display a message thatthe save was successful. Ifthereisno microSD card you will
getthe message Backup Failed

o restore the configuration:

1.

2

inserta microSD card with the desired configuration file folder called BACKUP.

Click on theMenu button, scroll down to Save/Restore Configuration, and selectRestore
Configuration.

The nextscreen will promptyou to insertthe microSD card containing the Backup filesand pressEnter
to continue

ThelP address of the unitis stored on a Backup file The nextscreen gives you the option of either
keeping thelP addressasitcurrenty exists or using the P address from the Backup. Selectand dlick on
‘yourchoice

The nextscreen prompts you to eitherCancel orProceed. SelectProceed and dick on Enter.
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6. Thenextscreen will display a message thatthe save was successful. If thereisno microSD card you will
getthe message Backup Failed

The Restore utility only works with units having the same firmware build. U pgradesto firnware will notchange
the configuration inside the 2300, so we suggestsaving the configuration to a memory card aftera firmware
upgrade

4. Operating the 2300from a Web Interface

Once you've become accustomed to working with the web-based interface you will undoubtedly find it faster
and easierto useitfornearly all operations

4.1, Seting up an Ethernet Connection to a Network Router

Connecting the 2300 to an existing netnork with the £ themetcable enables the 2300 to become a device on the
Local Area Network (LAN). Thisis the network thatisvisible to everyone inside your fadility. All devicesthat
connectto thel AN havea unique address called an|P (IntemetProtocol) address You may manually assign the
IP addresswith a number of your choosing or you can allowyour router to automatically assign the 2300 an IP
address Because the router may change thataddress thismethod is called D ynamic HostControl Protocol
(DHCHP).

4.2, Connecting to a 2300within Your Local Area Network (LAN)

4.2.1. Assigning an IP address via DHCP

The easestmethod for configuring the 2300 ona LAN isto useDHCP forassigning an IP address for the 2300
(SeeSection 2.5) You only need to setthe Ethemetconnection on your computerorsmartdevice to configure the
2300via DHCP. ThelP addressis shown on the frontpanel during powerup orcan be seen via the Main Menu
underView System Info (Menu > View System Info).

ThelP address will look something like 192.168.1. 7. Save thisaddress to access the 2300 from yourlLocal Area
Network (LAN)

Changing IP addressing from Fixed IP to DHCP orvice versa isan operation thatmustbe done on the frontpanel.
Seefigure 4-1.

1. Clickon theMenu button.

Scroll down with theW key to the bottom-mostmenu item, Advanced Menu and dick on it
Ifpassword protection isenabled (Section 5.7.2), enter the numeric passcode

Scroll down with theW key to Network Setup and dick on Enter.

The firstmenuitem isNetwork Type. Click on Enter.

SelecteitherFixed orDHCP. In thissection the choice isDHCP.
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Figure 4-1 - Sequence of menus fortoggling between DHCP and Fixed determination of IP address

4.2.2. Assigning a Fixed IP Address

Themain reason forassigning a fixed IP addressto a 2300 s to configure iton a wide area network. However,
even with DHCP, mostrouters very infrequently changelP addresses of devices

T'o configure the 2300 with a fixed IP address first setthe unitup for thatmode Followthe instructionsin the
previous section. Requestan IP address numberand a portnumber from yourlT person. Ifeither one conflicts
with an existing device you will cause much pain and suffering

4.2.3. Accessing the 2300 from a Wide Area Network

In orderto accessthe 2300 from a Wide A rea Network (WAN), i.e outside yourfadility, you will need the address
ofyourrouterand the portnumberofthe 2300, Ifyou have only one 2300 to beaccessed ona WAN, you can use
the Demilitarized Zone (DMZ) on your router so that you don’t need to set up a port number.

1. Youfirstneed thelP addressof your router, also called theExternal IP. ThisisNOT a number thatlooks
like otherIP addresses eg. 192.1681.20. To determine the address justopen a bronserand enter the
URL, vwwWhatsMylP.com. The website will immediately showyou the external IP. Itwill look
something like 24.148 220,799

Entering the external IP address in a web browser should bring up the router’s web-based control center;
You can also connectto many routers by entering the IP address 192.168.1.1.

2. When you access your 2300 from outside your fadility your browser needs to identify your LAN, which it
does through the external IP. Every item on yourLAN hasan IP address Portfornarding assignsa so-
calledportnumber to thatLAN P address

3 Assigning a portnumber to the 2300 differs depending on your router. This manual won't attempt to
coverevery type of router configuration. Furthemrmore assigning portnumbersto IP addresses can cause
serious problemsifnotdone correctly. That's why we strongly suggest you give thisjob toan|T
spedialist With thiswaming in mind, hereisa general guideline

The portfornarding number can be any number nottaken by another device However we recommend
avoiding any number between Oand 100 and, preferably, a 5-digit number. Let’s say you choose 5000
forthe portfornarding numberofa 2300. Using theexample above theextemnal IP address of the 2300
then becomes 24.148 220,199 5000

4. Atthelocal display dick on theMenu button. SelectAdvanced Menu > Network Setup > Web
Server Port

5 Enterthe portnumber (in ourexample—5000) and dick theDONE key.
Click on theCommitand Restart button.
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Figure 4-2 - Assigning a fixed (static) IP address

With the portnumber configured you can log into the 2300 from anywhere in the world by entering the External
IP AddressPortNumber (e g 24.148 220.199:5000).

Ifyour router supportsa D emilitarized Z one (DNI ) then you can forgo the use ofa portnumber. TheDM/Z isa
sub-network thatisolatesitsdevice from the restof your network. [fan intruderatiempts to attack your nebwork
through a devicein theD M/ he cannotpenetrate pastthis sub-network into yourLAN. Most routers’ control
centers will allowyou to place one IP addressin the DM/—in this case thatof the 2300, To access the 2300
withina DM/ froma WAN you only need to enter the external IP address of your LAN.

4.3 Seting up a DirectEthernet Connection

A wireless connection between a computerand the 2300 is the mostcommonly used method forcontrolling the
2300 Fornearlyall usersthisis the configuration thatwill ever be used. Forisolated instances such as setting-up
the 2300 when a network isnotcurrently available one can make a directconnection betweena 2300 and a
computerorsmartdevice with an Ethernetcable CurrentOperating Systems—0S X, Windowsand Linux—
connectto an IP devicewith a reqgular Ethernet cable but some older OS’s mightrequire a crossover Fthemet
cable Note that, aftersetting up the 2300 Controller, the tethered laptop may be disconnected for operation.

To configure the connection, switch from DHCP (automatic) IP addressing to fixed IP addressing, asdescribed in
Section4.2.2. The fixed IP address you assign to the 2300 mustbe entered into the computer. Configuring your
computer for fixed IP Ethemetcommunication variesamongstoperating systems We provide basicinstructions
o access more spedificinstuctionsjustsearch using the phrase “setting a manual IP address” in conjunction
With youroperating system’s name

Connectthe computer to the 2300 via an Ethemet (CAT-5) cable Apply power to the 2300 Controller: The next
three sections showhowto setup Ethermetsettings on the computerend and the 2300 end

4.3.1. Settings for MacOS
1. Navigate toitsfthemetsettings Go to System Preferences > Network > Ethernet
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Figure 4-3 - Ethemetconfiguration with a fixed IP address on a Macintosh
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1. SelectManual configuration and|Pv 4.

2. Choosean!|P address, Subnet Mask andDefault Gateway.

a.

Forillustration purposes we Will start with the staticIP address that will be dose to thatofthe
2300—192.1687.7.

SettheSubnetmask to 255.255.255.0,

SettheDefaultGateway 0 192168.7.7. Note thatthe Gateway addressis the sameas the IP
address. That's because the computer is the gateway to this closed Ethernet network.

4.3.2. Settings for Windows

The settingsare found in the control very similarin Windows 7,8 and 10, However getting to the Control

Panel differs for the three OS’s. The following instructionsare for Windows 10,

1. Gotothe Control Panel. On Windows 10 it’s found by clicking on the bottom left Windows icon:

In the Network and Intemetwindowdlick on Ethernet
ClickonChange adapter options.

Click on theSettings icon and, from the Settings windowy dick on Network and Internet

In the Change adapter options windowrightdlick on Ethernet (or; in oldersystems Local Area

Network). Don’t worry if you see the “Unidentified network” in the Ethernet description. (You can also
double dlick on Ethernet and dick on the Properties button in the lower leftof the ensuing window)
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6 Inthe contextual menu thatappears when you rightdick on Ethernetchoose Propertes. TheEthemet
Properties windowwill pop up asshown in Figure 4-4,
U Ethernet Properties X
Networking
Connect using:

[ Realtek PCle GBE Famiy Cortrofler

This connection uses the following items:

.. Link-Layer Topology Discovery Mapper 1/0 Driver A

= Microsoft Network Adapter Multiplexor Protocol

s Intemet Protocol Version 4 (TCP/IPv4)

2. Microsoft LLDP Protacol Driver -

_+ Intemet Protocol Version 6 (TCP/IPvE)

1, Link-Layer Topology Discovery Responder

2. HTC NDIS Frotocol Driver v
>

A KKK R K

[ sl | [ Unostal | [T Frpedes
Description

Allows your computer to access resources on a Microsoft
network.

ok || Canesl

Figure 4-4 - EthernetProperties window Choose the IPv4 row

7. Doubledick onInternet Protocol Version 4 (TCPAPv4). (You can also single dick on the rowand
then dlick on the OK button.)

8 Using thesame (arbitrary) numbersasin the previous section forMacintosh settings enter the numbers
you seeinFigure 4-5. Thesubnetmask mustbe setto 255 2552550, ThelP address andDefault
Gateway arearbitrary butmustbe equal to each other.

Internet Protocel Version 4 (TCP/IPv4) Properties *
General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings.

(_) Obtain an IP address automatically
(@) Uze the following IP address:

IP address: 192,168, 7 .1
Subnet mask: 255 .255.255. 0
Default gateway: 192,168, 7 . 1

Obtain DNS server address automatically
(@) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

i

[ validate settings upon exit

| oK | | Cancel |

Figure4-5 - Manual IP v4 setings The actual values forthe IP addressand D efaultgateway are arbitrary butmustmatch.

2300 Controller User’'s Manual, Rev. 1.6 Page 21



ThelP addressand the gateway D numbersareequal because the computeristhe gateway.

4.3.3. Settings for the 2300

1. Asoutiinedin Section 4.2.1, setthe 2300 Network to Fixed. (Menu >Advanced > Network Setup >
Fixed)

1. Therearethreefieldsin which to enternumbers Forillustration purposes we use the following setof
numbers The rightmostdigitofthelP addresscan beany digitotherthan 1, which is thedigitforthe
Gatenay.

a. IPAddress 192168 7.7.
b SubnetMask: 255.255.255.0
¢ DefaultGateway: 192168.7.1. ThisisthelP address of the connected computer.
2. When complete selectand dick on Commitand Restart A confirnation screen will appear.

Selectand dlick on Confirm and dlick on Enter.

4.3.4. LogIn!

With the properE themetsettings on the computer, orany smartdevice and the 2300 you can nowbring up a
browser window and enter the IP address. In the example above it’s 192.168.7.7. The browser window should
presentyou with the login window/for the 2300 and promptyou for your usermame and password,

4.4, Accessing the 2300 from a Private Wireless Network

There are installations for which an Ethernet LAN is not available. With the 2300’s web server it only takes an
inexpensive wireless router to connecta computer, smartphone ortablet Aquametrix sellsa very compact
inexpensive router made by Tenda to setup a wirelessnetwork. Ifyou purchased a 2300 with this device then the
routerand the 2300 will already be configured and ready to go.

The following instructions to connectyour smartdevice to the 2300 are specifically wiitten for the Tenda router:
A differentwireless router may configure differenty.

1. Connectthe routerto the 2300 Controller via a standard Ethemetcable ConnecttheAC adapterto the
router to powerit

2. Settherouter to WISP (WirelessInternetService Provider) mode

On your computer search foravailable wireless netnorks Y ou will see a listof networks one of which
will be for the router’s network. The default name of the network for the Tenda router is “Tenda.” You
maywish to change the name Connectto thatnetwork Be aware thatyou will no longer be connected
o thelntemet

4. Powerup the 2300, A fter the A quametrix splash screen shows you will see the IP address thatthe router
assigned to the 2300, Ifyou missityou can recall itatany ime simply by dicking on theMenu button on
the keypad and then dicking View System Info. ThelP address will be on the second line of the System
Information screen.

5 Ifthe 2300 does notconnectto the private network then you will see a screen with the titteNo |P
Address Assigned folloned by the message The system hasa network cable inserted butcannot
getan IPaddress. To do this, change type to fixed |P on nextpage. See manual for more.
Press [Enter] to continue.
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6 Ifyou see this screen then simply pressEnter. You will then see a screen with the tile Select Network

Type. EnterTry DHCP Again.

7. Onyoursmartdevice WIFI connected to the Tenda network, open a browserand typein the P address
The username is “admin”and the password is “aquametrix.”

5 Configuring the 2300via the Web Interface

Enterthe unit’s web page address into a web browser connected to the same network as the 2300 Controlleror; if
notusing a network, into the computer’s browser connected to the 2300 Controller via the E themetcable A web
page address will look something like http://192.1681. 7. A login dialog box will appear, asking for username

and password,

The password isused on the web to restrictaccess to administration functions to the system. The default
usemameisadmin, and the defaultpassword isaquametrix.

The 2300 and the probesare configured using the five buttonsalong the top of thisscreen. Their functionsand
their submenusare described belowin Table 2. Note thatthere are two other levels of password protection, that
don’t access everything thatthe admin level does See Section.5 fora description of user levels

Table 2 - Menu ltemsA vailable to an Administrator

Menu ltem Function
Probe Status Displaysthe currentvalues of the sensorsalong with recenthistory and
action status
RemoteDisplay Displaysa smulated image of the currentfrontpanel of the 2300 with
activebuttons Clicking on one of the 8 navigation buttons changes the
screensand moves the cursorjustasifthese buttons were being pushed
on theacwal unit Theseactionsupdate the unitaccordingly, whichiin
wm updates the smulated display. Try to rememberto leave the
RemoteDisplayin RUN mode!
Logs
Datalogs Brings up thelistofdaily data logsin memory; alloning data t be
emailed downloaded, ordeleted. Also does setting of the period for
logging
Alarm Logs Brings up thelistofalarm logsin memory, can be saved or deleted
System Logs Brings up thelistof systern logsin memory, incduding errors jscripts
and systemaccess These can be viewed saved or deleted
Setup
Probe Configuration Setup sensors alarms relays and notifications
UserMaintenance Setup usersand passwords
Data Logging Config Setup data logging parameters
Network Setup Setup web server; TFTP server, and emails
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System Config Miscellaneous configuration options

System D ocumentation System doc file

Advanced Miscellaneous

Logout Logs the currentuseroutofthe system aftera confirmation

51. Probe Status

The Probe Status button does notbring up a menu ofoptions Itdisplaysall enabled probes theirnames values
alarm and relay setpoints and graphs showing the history of values for the previous 15 minutes Logging into
the 2300 via the web brings up the Probe Status page an example of which isshown in Figure 5-1.

Remote

Display Logs Setup Logout

Probe Status

Tank ORP

354 mV

8.00
7.75 e 7 370
385

7.
e 360

725 —  a

355
7.00 x 350
09:00 : 02:10 09:00 00:06 0210
Last Calibration: 6/7/2014 Last Callbration: 5/29/2014

Tank D.O. Tank Conductivity

Config

97.7 %sSat e 669 uS/em ,,

500

700
104

102

675 f e
100 850 | s
98 —_————— 8 825
96 l oo 600
09:00 06:06 08:00 09:06 o1

0810
Last Calibration; 6/7/2014 Last Calibration: 6/3/2014

Figure 5-1 - Probe Status menu showing fouranalog sensors (pH, ORP, conductivity and D issolved O.xygen)

Clicking anywhere within a graph allows one to viewa probe history, asshown in Figure 5-2. Slide the cursoron
the bottom to look back in time,
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Figure 5-2 - Clicking anywhere within a graph of the Probe Status menu brings up the time history.

Clicking on the Config button in any quadrantbrings up a windowwith options for setting the limitsof the y-
axisto optimize the scaling. One can also acknowledge an alarm thathas been triggered.

Meter Info: pH

Overview

An Analog Monitor measures values coming from an Analog input. Alarms can also
be configured to generate an email or dose an output relay at a High watermark,
Low watermark, and In-Range or Out of Range calculations.

Axis Minimum

B Automatic?

Axis Maximum

B Automatic?

Save

52  Remote Display

This button presentsa duplicate viewof the frontpanel display. Any changein the web viewis mirrored in the
frontpanel viewy and vice versa. Thisoption is typically notneeded

53  Logs
Thelogs bution allonsone to download the three typesoflogs

5.3.1. Data Logs

Onedata log exists foreach day. Click on any date to starta download the CSV file for thatday. To email the file
dick on the checkbox to the leftof the date and dlick on Email. Select the email address (setup in Setup >
Network Setup > Email Setup > Email TO Addresses) In order to email data logs you mustenable email delivery
intheData Logging Configuration Wizard (Section 5.5.7).
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Figure 5-3— PartoftheData Log window Clicking on any date bring

5.3.2. Alarm Logs

Alarm logsare downloaded asCSV files They track each timean alanm is tiggered fora probe and when
acknowledged.

5.3.3. System Logs
Thereare up to seven systerm logs described belovw

o System Access Logs storeevery configuration thatischanged forthe A quaMetrix 2300 Controller:
Entriesare added for system startsand shutdowns sensorsenabled ordisabled and usersadded or
deleted Inaddition, each imea userlogsinto the browserinterface thateventislogged. Thelog
filesizeislimited to a maximum of 0.5 Megabytesand when thatsizeisreached itisrenamedanda
newfileiscreated,

o Email Message Logs store the ime subject, 10 addressand message textforeach email sentby
the systerm, along with the action thattriggered it Thisisuseful to track Alanm emails to ensure they
weresent The maximum numberofalarm logs stored is fifteen daysofdata. To download an alarmm
logjustdick on thenameofthedesired log. The currentEmail message fileisnamed
EMAILMSG. TXT andisformatted asa textfile Thelog file sizeislimited to T Megabyte and, when
thatszeisreached, itisrenamed to a backup nameand a newfileis created named
EMAILMSGOTXT. Onlyone backup fileis saved

o Web Server Error Logs storeany requestthatgenerated an error from the internal web server.

Jscript Error Logs storeany JavaScripterrors

o Web Server Access Logs store each request sentffom a web bronser to the A quaMetrix 2300
Controller: Itisnotenabled by defaultbutcan be activated from the web server Setup /Network /
Web Server setup page Itisonly necessary when trying to diagnose web access issLies

O

Theselogsareavailable fordownloading under the Logs button on the main web menu.

54 Setup

Configuring a probe with the 2300 using the web interface iseasy and fast  The Configuration Wizard will guide
you through the entire process Set-up involves naming the probe choosing the correctanalog input calibrating
the probeand seting alanmsand relays

To startthe Configuration Wizard choose Setup from the top-level menu and dick on Probe Configuration.
T'heProbe Configuration windowisshown in Figure 5-4. Clicking on any probe or placeholder fora probe
initatesthe wizard, Note thatyou can also delete disable orenable any probe simply by checking the box in the
lefthand column and dlicking on one of choices on the bottorm rowor buttons
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AQuapsotry
o Me ™ Probe Remote

2300 Status Display Logs Setup Logout

Probe Configuration

This page is where you configure the parameters for monitoring and controlling each Probe.
There are eight channels below, each occupying one row numbered one 1o eight. This is the
order that they are displayed on the front panel and on the Probe Status page. Each channel
can display one Probe input, which may be one of the remaining four analog, one of the three
digital, or one of the virtual functions such as Totalizer, Differential or Dispenser

Click on a Probe name to edit it, which includes calibration and assigning output functions
such as alarms, relay contro, or email messagse. To change the input of a Probe or to assign
a used input to ancther Probe, you must first delete the Probe by clickon on the box to its left
and then clicking on the "Delete” button below.
D Probe
¥ isplay g;': Name Relsys Status
1 - Tank pt High pH Enabled
| j High ORP Enabled
Low DO Enabled
High
Conductivity Enabled

Not
Configured
Not
Configured
Not
Configured
Not
Configurad

Figure 5-4 - Probe Configuration page

Thereare 8 software channels fora maximum of 8 probes These 8 inputsindude 4 analog inputs 3 pulse inputs
and any combinaton of tao probes whose outputs combine to create a functon.

To configure a new probe, or reconfigure an existing one, click on its name. For a new probe the “name” listed is
“Click her to add newprobe.” The Wizard will guide you through 5 or more pages setup thatindudes
instructions Settingsare notcemented until a final Submitisdicked The Wizard also keepstrack of thelast
tmea calibration wasdone on each probe, the date ofwhich isdisplayed on the detailed probe screen on the
unit’s front panel.

To setup a newprobe dick on one oftheClick here to add newProbe boxes, and follow the Wizard's
instructions D rop down menusare used for multiple-choice items, and the Wizards include pictures of the unit’s
rearto fadlitate correctwiring (look forSelect Input orSelectRelay buttons).

After configuring a sensor, yourinputsare summarized on a single screen, asshown on Figure 5-5. Click Submit
to lock in the configuration and enable the sensor. The Probe Configuration screen retums so thatyou can
configure another sensor.

Chapter 6 will discuss probe configuration in greater detail.
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Meter 2 Conliguration Wizard (Type: Analog Monitor - Analog Input 2)

This page allows you to review all information enterad, Plaase review and press
[Submit] when done.

Ewier Prode Mameo
CRP

Sciing/ Cutiration Type
Lineor (2 points)
Prode Easbled? ~

Low milliamp Vives
54

Scmiod value Seplayed M low inpet Value

0.0
High milliArmg Value

160 Read mAmp Value
Scabed value dsplayed #t high mout Value

Wamber of Sigolficant Dighs
3

Figure 5-5 - The Summary page displays the parameters setand allows the user to change them.

55  User Maintenance
Thismenu item allows you to setup usersand granteach with one of three levels of permissions

Usersareadded changed or deleted from the Setup/U ser Maintenance selection menu. Each username mustbe
uniquein the system and can contain lettersornumbers The password may only contain letters or numbers and
a PIN may beadded atthispointfor frontpanel (LCD) access Useraccessto the 2300 islogged, alloning
traceability of changes made to the controller by usermame and by ime

Thereare three differentaccesslevels provided by the AquaMetrix 2300

1. Administrator — Can viewall reports add change ordelete Sensors change systern settings and add
ordeleteUsers

2. Editor- Canviewall reports change SetPointsfor SensorRelays AcknowtedgeAlarmsandZero
Summarizer Counters
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3 User— Canviewall reportsand logs butcannotchange any configuration orA cknowledge Alarmsor
/ero counters

By default thereisone userin the system, namedadmin, who hastheAdministratoraccesslevel. D uring first
tme startup, theadministatorisasked fora newdefault password for thisuser.

Atanytme anAdministratormay add additional users to the system and assign any of theabove access levels
Although an Administrator createseach userand their password, each userisable to subsequently change their
individual password

Note thatweb users will belogged outautomatically aftera spedified interval, selected from the Setup >System
Configuration>Browser Settings menu.

NOTE: [tis recommended thattheadmin password be changed from the defaultvalue to a differentpassword
o preventunauthorized access to the system,

User List

[ .
Showing 1 ip 3 of 3 enfries

Figure 5-6 - U serMaintenance windowshowing three users thathave been setup, each with a differentuserlevel.

5.5.1. Data Logging Configuration

Data logging isan indispensable feature of the 2300 and one thatyou will use extensively. D ata logging sendsall
sensorinformation and all configured digital inputdata to a central CSV-based log file The 2300's default values
fordata logging are:

e Maximum daysoflogstoKeep: 15

e (SVIoggingFrequency: 5seconds

e DéliveryMethod Manual D ownload from Browser.
e  Outputonly Configured Probes— Checked

o OutputChangesOnly- Checked

TheData Logging Configuration Wizard allonsthe user to change these values Page 1 ofthe Wizard
determines the numberofdays for which the 2300 keepslog file Page 2. shownin Figure 5-7, determines the
Logging Frequency in secondsand theDelivery Method, eithervia Manual Download from your browser
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orEmail Delivery. Email delivery can be setto periodically email the data log file every day atmidnight or
more often.

Page 3isthe summary pageand isshown in Figure 5-7. Thispage allows you to change any of the five options

Data Logging Configuration Wizard

Logging Configuration Summary

This page allows you to review all information entered. Please review and press
[Submit. when done.

Max Days of Logs to Keep (0 for unlimited)
60

CSV Logging Frequency (seconds)
10

Delivery Method
Manual download from browser

Output only Configured Probes?
Output Changes Only? %

Cancel Back  Submit

Figure 5-7 - Summary ofData Logging parameters
Keepinmind:

1. Thelimitto theamountofdata storageislimited by the size of the microSD card and thelogging
frequency. Ifthe probe(s) changes value only on a minute timescale you are better served changing the
logging frequency t approximately 60 seconds

2. Theoption ofemailing a data log can be invaluableif you are working through a system start-up ora
technical problem.
56 Network Setup
T'his setof menus establishes communication of the 2300 over a local area network. Italso setsup e-mail. There
are foursub-menus
5.6.1. Ethernet Configuration

The 2300 containsitsown web server, which sends web pages through yourlocal area network via an Ethemet
cable connected to a router. The easiestway to enable thisis to choose D ynamicHostControl Protocol (DHCP)
to allowthe routerto choose an IP address forthe 2300, To do you simply make sure thatthe checkbox forUse
DHCP ischecked

Yoursystemsadministator may choose to manually DNS serversin the entry field provided

5.6.2. Web Server Configuration

The main itern in thiswindowis the portselection through which the web server communicates Thisis typically
80

Thereare two checkboxes thatenable the Errorand A ccesslogs
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5.6.3. Modbus/TCP Server Setup
Modbus communication occurs through the Ethernetcable using TCP. Thiswindowallows you to choose the
portnumber, enable access over Modbus/TCP of the errorand accesslogs and whether you wish to restrict
communication to read-only.
5.6.4. Email Setup
Sending Email alertsisan invaluable feature of the 2300, Thereare two steps to setting up Email alerts

1. Setting up the Email SMITP serverinformation

2 Setting up theEmail receiverinformation

Thereare four submenus fordoing this

56.4.1.SMTP Connection Setup

Note Early versonsof the 2300 do notsupportStartILS encryption, which isan encryption algorithm that
replaces the more-well known SSL (Secure SocketLayer). Mostemail service providersallowyou to tum off
StartILS orSSL. The currentversion of the 2300 does allows which mostservice providersindude

To determine which version of the 2300 check the serial number. If it starts with “2300" then it is an earlier model.
Later models start with “A2300.” In addition the firmware version of older models stop with Version 1.7.2. Newer
onesstartwith 2.0.8

Forthe case ofan email service provider thatprovidesStart/LS authentication, followthe SMTP Connection
Wizard asoutlined below

For your convenience AquaMetrix has setup a Gmail accountthatyou can use free of charge. The
settingsareas follows Ifyou setup yourown email accountthen the following setup guide stll applies butyour
SMTP setings will differ.

1. Inthe Setup menu dick onNetwork Setup.
2. ClickonEmail Setup.
3 Clickon SMTP Connection Setup.
The nextscreen isjusta guide to theactual setup. Read itthrough and dick Next

4. Thefirstscreen, Figure 5-8 setsup the mail server: To use the complimentary Email accountenterthe
information asshown in the figure and listed here:

e SMIP ServerAddress smtp.gmail.com.

e SMIP ServerPort 587

e (lobal FromAddress aguametrix 2300@gmail.com
e Doesyour SMIP Server require authentcation: Y es

e DoesyourSMTP Serverrequire SartTLS?Y es
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2. Basic Information

SMTP Server Addrass
smip.gmail.com

SMTP Server Port
587

Global FROM Address
aquametrix2300@wateranalytics.net

Does your SMTP Server require authentication?
. Yes® No

Does your SMTP Server require StartTLS?
- Yes@® No

Figure 5-8 - The BasicInformation page of the SMTP Connection Wizard configures the Email server.

5 Thenextscreen asksforthe username and password. Forthe complimentary Email accountenter the
text

o SMIPAuthenticationLogin Name aquametrix 2300
o SMITPAuthentication Password: water1000,

3. SMTP Authentication Information

This screen allows you to enter a user name and password if your SMTP server
requires authentication. It can be left blank if unsure.

SMTP Authentication Login Name
aquametrix2300

SMTP Authentication Password

*eseRaNen

6. Thefourth screen in the Wizard isa connection testto ensure thatyour SMTP valuesare correct

/. ClickontheTestEmail button. Ifsuccessful you will scea message similarto the onein Figure 5-9, Ifyou
receive an error message then go back through the Wizard and check the email accountsettings See the
nextsection to resolve a possible issuie associated with G mail accounts
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4. SMTP Connection Test

This screen allows you to test the connection to the SMTP Server to ensure it can
send email. Press the [Test Email] button to test and the response will be displayed
in the SMTP Server Response window.

Connected to server: smtp.gmail.com addr: 74.125.196.108
Authenticated.
Successfully validated to server

SMTP Server Response

Test Email

Figure 5-9 - Email configuraton Wizard screen showing successful testof the Email server:

5.6.4.2 Note for Gmail Users

Google viewsemail originating from a devicelike the 2300 as suspiciousactivity and islikely to block it In order
o preventthatitorm happenings you mustlower the security level of Gmail. To do so:

1. GotoyourGmail webpage and dick on the gearicon in the upper rightcomer
and, on the pull-down menu, dick on Settings.

2 Clickon theAccounts t@ab.
Click on theGoogle Accountsetings.

Settings

General Labels Inbox Accounts Filters and Blocked Addresses Forwarding and POP/IMAP Chat Labs Offline Themes

Change account settings: Google Account settings
Change your password and secunty options, and access other Google services.

4. IntheSign-in & Security box on theleftsde of the windowy dick on Connected apps & sites.

g Sign-in & security

Control your password and account-access

settings.

Signing in to Google

Device activity & notifications

Connected apps & sites

5 ClickonConnected apps & site.

6. Scroll down to the bottom-most frame and tum on Allowless secure apps.
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Allow less secure apps: ON

Ifthe e-mail servervaluesare wrong you will geta Connection time out message U pon successful
completion a summary screen Will appear, asin Figure 5-10,

SMTP Connection Wizard

5. SMTP Sommsary

Thit pege sllows you to review all information entered. Plaase roview and press whon
done

SMITP Server Addross
SITp. juno.com

SMTP Sorver Port
587

Ghobad FROM Address
Bquametr ix 230068 ) n0. com

Joes your SMTP Server require aut hentication?
o Yes & Mo

SM TP At hentication | ogin Name
aquermetrix 2300

SM TP Authentication Password

Figure 5-10— Email server configuration Wizard Screen. The SMTP Authentication Password is water] 000

56.4.3 Send Test Email

The TestEmail function allows you to assure yourself thatyou will receive an Email alert Simply choose from an
address from the dropdown menu listing of all the Email receiveraddresses you setup in theEmail To
Addresses menu. Click on Send Test Email and look for the message to appearin yourinbox

5.6 4.4.Email Message Setup

In thiswizard you can setup very spedific messages for youralerts To create generic messages go to Setup >
Network Setup > Email Setup (asbefore) and dick on Email Message Setup. A newwindowappearsthat
will allowyou to draftasmany alertsas you desire Figure 5-11 shows two Email messages
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Subject

Trouble = e Facsory

. Trasdies « e Faaory &n Gaiing Resdy Bag

Bring 1 0.2 of 2 anivins

Figure 5-11 - The Email Message Setup allows you to setup as many email messagesas you Wish.

Mostwireless phone carriers have email addresses which allowthe contentofemails to be sentto a phoneasa
textmessage Emailssentby the 2300 may therefore be sentto mostcell phones forinstantaction, eliminating
the delay of checking one’s email. To use this feature you must know the cell phone carrier of the recipient and
the domain name of the carrier’s email receiver. Alist of postfixes for some of the mostcommon US and
Canadian carriersislisted| Table 3

Table 3 - Email domain names for common hosts

Carrier Email Address

Verizon Wireless @vtextcom

AT&T @tattnet

[-Mobile @gmomail.net

Sprint @messaging Springoes com
MetroPCS @mymetropcs com
RogersWireless @pcsrogerscom
TelusMobility @msg teluscom

Ifyouwantto send an email alertto a Verizon cell phone whose numberis 978-234-5678 then configure the
email recipientto be 9/8-234-56 /8@ vtext.com. Ifyour provider isnoton thislist search the web orask you cell
phone provider for the textemail for your service.

5.6.4.5 Email To Addresses

The Email SMITP serveris preloaded with a defaultconfiguration so thatyou can startsending Email alerts
immediately. Y ou only need to spedify Email addresses to which these alertsare sent TheEmail TO Addresses
allows you to setup multiple email addresses to send notificationsand logs Figure 5-12 shows two Email
addresses thathave been setup to receivealerts
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Probe Remote

Status Display Logs Setup Logout

Email Destination Address Configuration

Address List

JosSmithi@Acmelindutnes com

MisoJonesgBostWayMonitonng.com

Arwming 110 7 of 2 artrioo

Figure 5-12—- TheEmail TO Addresses menu allows you to enteras many usere-mail addressesas you wish.

57.  System Configuration

5.7.1. Name & Time Configuration

Thispage allows you to customize the name of the 2300, identfying the unitby location or function. Time zone
date and timearealso sethere

Thetimeofday setsautomatically if the 2300 is connected to the web via an NTP time server. The NTP serveris
already entered (pool.ntp.org). You may setthe time manually if you wish.

Name & Time Configuration

SYSTEM NAME 2300-Aquarium Version: V1.6.3

AUTOMATICALLY
ENABLE ALL PROBES
AT STARTUP?

TIME ZONE Eastern (UTC - 5)

ENABLE DAYLIGHT
SAVINGS TIME?
DATE: 10/05/2014

TIME:
NTP TIME SERVER: poal.ntp.org

Figure 5-13 - Name & Time Configuration allows you to setthe 2300 name and time ofday.

5.7.2. LCD Configuration
Thissimple menu activates password protection when operating the frontpanel,

5.7.3. Unit Configuration

During the configuration ofa probe the user mustspedify the units of measurement The 2300 already has units
thatarealready installed in the firmware this screen allows you to add asmany as 9 custorm units
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58  System Documentation

Thissection isreserved asa repository for documentation such asmanuals Filesare loaded with the firmware
upgrade Expectfuture upgrades to indude a manual and quick-startguide

59 Advanced

5.9.1. Modbus Address List
Thisisa non-editable listof Modbus addresses

5.9.2. List Logged In Users
Thisis the mostuseful of the advanced menusasitrevealswho islogged into the 2300,

5.9.3. Prepare for Shutdown

Thiscommand executesan orderly shutdown by dosing log files tums off relaysand disables probes

5.9.4. Restart System
No explanation needed here

5.9.5. Restore to Factory Defaults

Thiscommand resets the unitto itsfactory satus This renders the 2300 preconfigured for 4 analog probesand 3
pulse inputprobes You have the option of deleting log files Itisnotthe sameas restoring a saved configuration,

6. Configuring Probes

61. Overviewof Probe Types

Thereare two types of probes—real and virtual. Real probes are eitheranalog probes or pulse inputprobes
Virtual probes perform functions on the outputofreal probes

e Analog probe — Thisisany sensorthatoutputsa 4-20 mA signal. The standard card has4 slots for
analog probes

e Precision Pulse Probe — Thisisa pulse outputsensor—Ilikely a flowsensor—thatconnects to either of
thefirst2inputs(digin 1 anddigin 2) of the pulse inputconnector: [tmeasuires ime betvween each
waveform and calculate the frequency. The precision pulse probe can measureinputsignalsup to 20
KHz with a resolution of 100 ns

e PulseinputProbe — Thisisalsoa pulse outputprobe—also likely a flowsensor—butitcalculates the
frequency of the output probe by counting the number of pulsesin one second. Forlowfrequency pulses
itisnotasaccurate asthe precison pulse probeinput In general thisinputshould be used for pulse
outputprobesonly when the 2 precision inputsare taken,

The nextfour probe typesareall virtual probes All butthe analog differential probe use functions from the pulse
inputsensorsto create three types of totalizers

e Totalizer Probe — Thisisa flowtotlizer thattakesinputflowdata from any pulse outputprobe

e Analog Differential Probe — Thisprobe subtracts the readings from two analog probes Itis used
often asa differential pressure sensor.
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e FlowDispenser Probe — Thistotlizer probe takesinputflowdata from any pulse outputto dispense
fluid into a container. Itstarts the totalizer based on a presetvalue of an analog probe

e MNanual Dispenser Probe — Thisdispenser probe differs from the flowdispenser probein thatitstarts
otalizing when a contactswitch is closed.

Since the two major types of probes—analog and pulse input—are different there will be separate sections for
each. The folloning sectionswill walk you through the Probe Setup Wizard in detail for the analog probe
Following detailed instructions for the setup of an analog probe there will be a separate section forconfiguring a
pulse inputprobe and another for configuring a virtual probe. These sections will be shortened since many of the
instructions for their setup Will have already been covered in those foran analog probe

6.2  Addingan Analog Sensor

Section 5.4 provided an overviewofconfiguring sensors This section goes through the Probe Configuration
Wizard in greater depth, induding the setting of relaysand alarmsand virtual probes

Togetstarted go to Setup > Probe Configuration. fFigure 5-4 shows the complete first page of the Wizard
with the firstslots occupied by analog probes Figure 6-1 showsa section of the page with only the first two ots
occupied by two probes (pH and ORP).

Figure 6-1 - A section of the first page of the Probe Configuration Wizard showing thatslots 3and 4 are available for probes

Toadd a probe selectan open slotfrom the table—likely #3 in thisexample—and dick on Click here to add
newprobe. (Oncethe probe configuration is setand submitted, this step cannotbe repeated withoutdeleting
thedotto startover;)

6.2.1. Probe Selection

Afterdicking on the available probe slotyou will be asked to selecta probe type SelectAnalog Probe from the
drop-down menu and dick on Submit
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Probe Selection

Welcome to the Probe Configuration wizard where you select the type of Probe and
which input or inputs to use.

Select the Probe type, then one or more inputs, dependnig on the Probe type
selected. If you are not sure of the different functions offered, please consult the
User's Manual. Some inputs may not be available, being previously assigned. To free
up a spedific hardware input, the Probe currently using it must be deleted from the
Probe Configuration page.

Probe Type
Analog Probe

Figure 6-2- The first windowof the Probe Configuration Wizard contains the probe type and input. The inputdrop-down
menu appearsafter you choose the probe type

When you do so the same windowadds a second drop-down menu to choose the inputbased on the analog
probe TheSelectInput button bringsup a picture of the back of the unitshowing the connectors The
connectorthatis relevantto the type of probe chosen hasa yellowrectangle surrounding it Click on Submit o
lock in your choice

The nextwindowstarts the process of defining the probe scaling itand setting actions (relaysand alarms).

6.2.2. Probe Information

IntheEnter Probe Name field wiite a shortdescriptive name forthe probe In the example shown in Figure 6-3,
the probe is simply titled “pH.”

pH Show Detalled Probe on LCD? T

Scaling/Callbration Type

Linear (2 points)

Probe Enabled?

Linear scaling is for measurement whose ratio does not change over the entire range
of data. Non-linear scaling is for measurements whose ratio can change as the input
value increases, such as on a logarithmic or exponential scale. Up to 32 points can be
entered to describe complex formulas.

Figure 6-3— A fter choosing the connector to which the probe attaches choose a name for the probe and the type of scaling.
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6.2.3. Scaling

Strictly speaking, onecalibrates a sensor thatoutputsa direct4-20 mA signal butscales a transmitter thatis
connected to a probe the latter of which hasalready been calibrated. In the case of a directoutputprobe eg. a
PH sensor; the calibration requires the use of calibration standards—in the case of pH probes standard buffers
In the case of the latter, the signal coming into the 2300 simply needs to be scaled to translate currentreadings
to process variable units However, snce we make no distinction in thismanual between sensorsand
tansnitters e use the two termsinterchangeably.

6.2.4. Linear Scaling/Calibration

Analog probesare scaled/calibrated using linear (2-point) scaling ornon-linear (multiple points) scaling. In most
cases 2-pointscaling is sufficient Keep in mind thatscaling using multiple points does notapply a best-fitcurve
through the points Itsimply connects the individual pointsand interpolates between two points to generatea
number:

Iflinear (two-point) calibration ischosen the screen shown in Figure 6-4 appears A two-pointcalibration
requires two calibration standardsin which the probeisimmersed. The procedureissimple

1. Placethe probein the firstcalibration solution. Allowatleast 30 seconds for the probe to equilibrate—
moreifthe probe has been Sting in the processand the temperature differs from the temperature of the
calibration solution. Click on the top Read mAmp Value and takea measurementof the current To
insure thatthe probe hasequilibrated take atleastone additional currentmeasurement When you are
satisfied thatthe measurementis stable enerthe process value in the box, Scaled value displayed at
lowinputValue. Forinstance if the probeisin pH 4 calibration solution, enter4, asshownin Figure
6-4.

2. Rinsethe probein dean waterand placeitin the second calibration solution. Repeatthe measurement
In theexamplein Figure 6-4 the second solution ispH 7.

3 ClickonNext

Meter | Configuration Wizard (Type: Analeg Monitor - Analog Input 1)

1. Lincar Scaling / Calbeation
an

~ ahe v adee deaghayrr] ot bow wngmal Vaber

ke yahor Sngdayed ol hagli gt Valoe

Figure 6-4— Wizard windowfor linear (2-point) scaling.
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6.2.5. Scaling of a Transmitter signal

Iftheanalog signal is from a ttansmitter instead of a probe then thisoperation isa true scaling exercise. The
procedureissimilarto thatofa true calibration. The difference is that the probe is connected to a transmitter
instead of the 2300. The transmitter ‘s 4-20 mA output connects to one of the 2300’s four analog inputs.

1. Placethe probein the firstcalibration solution. Allowtime for the probe value to settle down and click on
theRead mAmp Value. Justasbefore enter the calibration solution value into the Scaled value...
field

Repeatforthe second calibration solution,

Click onNext

6.2.6. Non-Linear Scaling

Non-linearscalingisa calibration or scaling of between 2 and 32 points. The term “non-linear” is a bit
misleading. Thatscaling may be (in theory) linear, asin the case ofa pH sensor forwhich one wishesto calibrate
the sensorin the three common calibration standardsof4, 7and 10. Oritmay be truly non-linear. Figure 6-5
shows the non-linear4-20 mA outputfrom a temperature sSensor.

Input Analog Values Qutput Scaled Values
(mAmps) (degrees Fahrenheit)
o =220 °F
17.7 m&A 18.0 mA — < P =197 °F 1922 °F
17.1 mA -
16.0 mA 16.0mA = —
e 1535 °F
14.0 mA P = {44°F
136 mA ~
12.0 mA == —
11.0 mA o A 1149 °F
10,0 mA F— BN 694 °F
B.AmA - =
B.0mA =
6.8mA ~ ::. 48°F 432 s
B.OmA == L_ g%i “E

Figure 6-5 - Example of non-linearscaling. The 4-20 mA outputofa temperature sensoris non-linear with temperature,
To constructa non-linearscaling/calibration curve
1. ChooseNon-Linear (up to 32 points) in the Probe Information window(Figure 6-3).

2. Thereisno provision forautomatically inputting the 4-20 mA value into the calibration asin the linear
scaling routine O ne mustentereach pairof calibration points (mA output, calibration valug) into the
textbox shown in Figure 6-6.

2300 Controller User’'s Manual, Rev. 1.6 Page 41



Figure 6-6 - Non-linear scaling window O ne mustenter the calibration pointsmanually into the bottom textbox. This
example showsa true non-linear scaling though this “non-linear” scaling can also be done for a linear output sensor.

3 Altematively you may move your mouse cursorover the pointin the where your calibration pointought
to beand dick on thatpoint The cursor pointappearsin the textbox and you can edit thatpoint

4, Toobtain mA outputvaluesduring calibration you can use theLinear Scaling screen asan ammeter.

5 ClickNextwhen done
The powerofthe scaling/calibration wizard is thatone can manually enter oreditcalibration data manually, i.e
onedoesnothave to takelive measurements
6.2.7. Scale Factors
Thisisa rarely used scaling method. The scale factoroption justmultiplies the scale factor entered by the input.
Thismay be used to change units orin the virtual probe configurations to customize the outputreadings
6.2.8. Probe Details

T'he nextwindowallows you to spedify the display of digits and the unitof measure When you dick on theNo
Units button a drop-down listallows you to choose from a number of pre-setunits Ifthe unityou wantisnot
induded then dick on the [Enter NewUnit] choice atthe top of thelistand create yourown unit

To delete oradd unitsofmeasure go to Setup > System Configuration > UnitList
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4. Probe Details

Digits after Decimal Place Number of Significant Digits
1 3

Manage User-entered Units at Setup/System

Configuration/Units List

Figure 6-7 - ProbeD etail window

6.2.9. Probe Description

The Probe D escription screen servesasa notepad where you can enterany descriptive textyou wish aboutthe
sensorand itsenvironment Information such as the make and model of the probe the processand the location
of the probe can all be entered here In the case shown in Figure 6-8 the information about the conductivity
sensorinformsthe userthatitisan £ES-5-2 and itislocated in the bottorn of the sump.

The probe description textis repeated in the web interface Click on the Config button in any of the Probe Status
windows to change the scaling of the y-axisand to showthe probe description.

5. Probe Description

Enter a descriptive text about this Probe. This information can be displayed on the
Information screen for this Probe from browser or LCD display.
Probe Description
ES-5-2
Toroidal sensor with range 0.2 to 10 mS/cm.
Located in the sump of the tank.

Figure 6-8— Thisdialog box allows you to enterany information thatmightbe ofuse to the user. In this case the probe
model isthe ES-5-2 and the probeislocated in the sump.
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6.2.10. First Action Configuration

Each probe can be configured to provide multiplealarms relay activations and email notifications The 2300is
designed to allowfull flexibility ofassigning any or all of these outputs to any or all of the probes induding
virtual probes You arelimited only by the number of hardwired relayson your controller; fourofwhich are
standard butmore ofwhich may be added usng an optional card

The word “action” is used to describe an alarm or a relay. The multiple ways in which alarms and relays can be
combined adds powerand flexibility to the 2300. Figure 6-9 shows theFirst Action Configuration window

6. First Monitor Configuration

Hold Alarm until ACK? »
Relay Number

Relay 2 ;

0.850
Alarm OFF
0.800
Send Emall?
©  NoEmall
® Send at Alarm ON Point

Add Monitor Cancel Summary

Figure 6-9 - Action Configuration Wizard

6.2.11. Action Name

Thefirstfieldissmply a name of theaction thatyou create In the example shown in Figure 6-9, the action for
the conductivity sensor is named “High Conductivity” for obvious reasons,

6.2.12. Action Type

Table 4 summarizes the possibleaction types Thereare two typesofactions controlsand alarms Both actions
enablerelays To dedide which action option to use followthis smple guideline

1. Toseta relay thatisnommally open (NO), i.e dosesupon activation, choose one oftheAlarm options
and selecta Relay Number.

2 Tosetarelaythatisnommally closed (NC), i.e opensupon activation, choose one of the Control options
Note Only firmware version 1. 7.3 orlaterallows you to change the status of a relay from NO to NC.

Table 4 summarizes the options forall action options

Table 4- PossibleA ction typesand their properties

Action Type Trigger Rules

Fill Control Relay | Falling process T'rip point
Empty Control Relay | Rising process T'rip point
LowControl Relay | Fallingprocess | Trip pt< Resetpt
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High Control Relay | Rising process Trip pt> Resetpt
LowAlarm Alarm | Falling process Trip pt< Resetpt
HighAlamm Alarm | Rising process Trip pt> Resetpoint
InRangeAlamm Alarm | Within range Lowtrip pt< Lowresetpt
High trip pt> High resetpt
OurofRangeAlarm | Alarm | Outofrange Lowtrip pt> Lowresetpt
High tip pt< High trip pt

TheFill Control andEmpty Control typesare tailored tonard flowwsensors used in dispensing applicationsand
unlikely to be used with an analog sensor. Itisunlikely thatone would ever seta relay forann Range Alarm
andOutof Range Alarm. For mostcases of process control, relaysoperatein NO state so thatanalarm s
chosen firstand thealarm attached All relays require a hysteresisordead band setiing. Thissimply meansthat
the process value thatactivatesa relay isdifferentfrom the value thatdeactivates the relay. The following rule
applies

1. Forafalling process the tip pointmustbelower than the resetpoint
2. Forarising process the trip pointmustbehigher than the resetpoint.

You can spedify asmany emailsor textnotificationsas you wish,

6.2.13. Acknowledging Alarms

Many userswantto insure thatsomeone acknowledgesan alarm thathas been tiggered. To ensure thatthis
happens dick on theHold Alarm until ACK”? check box. Thereare two ways to acknowledgean alarm.

1. TheAcknowledge Alarm option affects the behaviorofthe frontpanel D etail window When the
process tiggersan alamm the D etail screen appears with a flash red bararound the trigger process value
When the check box isactivated you mustdick on the Enter button on the frontpanel to acknowledge
thealarm. Thedisplay then changes to the MeterA ctions screen shown on the rightside of Figure 6-10,
Click on Enter in thisnewscreen and the screen on the leftof the figure returns—only thistime with a
steady red rectanglearound the High Alarm row To switch to the four-up screen press the Run button.

AquaMetrix 2300 AquaMetrix 2300

Figure6-10 - The bararound the High Alarm alert flashes red until you press the Enter button. Pressing the Enter bution on
the MeterA ctions screen brings you back to the screen on the left—only this ime with a steady red bar.
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2 Thekxternal ACK Control dropdown menu allows the user to acknowledge an alarm through a switch,
The eartierAquaMetrix 2300 (Firmware version 1. 7.2 orearier) allows the userto dose a switch wired to
eitherone 4 contactinputs Thisisshown on theleftside of Figure 6-11. For newer 2300°s (Firmware
version 2.0.0 orlater) the pulse inputsare used as contactinputs

Figure6-11 - The first2300 version, shown on left has two sets of contacts connecting a switch to resetthe totalizeron a
separate connector (C1-C4). The mostrecentversion hasno separate connector fora switch. However, three connectorson
the pule (or “digital”) connectorcan be used asan inputfora switch,

6.2.14. Selecting a Relay

The relay connectoron the back of the 2300 consists of 4 pairs of connectors An optional card allows the use of
anadditional 4 pairs Each pairisa NO (nommally open) switch. ThereisnoNC (normally close) input The choice
of configuring the relayasNO (normally open) orNC (normally dosed) isdonein software

Figure 6-9 shows the button, Relay Number, which accessesa pull down menu of available connectors I
another probe orrelay setting hasalready utilized a relay thatthatrelay will notappearon the menu. To makeit
easier to assodatea relay numberwith the actual connector, you can dlick on SelectRelay, to bring up a photo of
the connector. Figure 6-12 showsan examplein which the red shaded rectangle endirdles the unused relay pair.
Yellowrectanglesencirde connectorsalready in use

no no/ ARG ROl NO NO NO NO |
2a 2 Ja 3b 4a 4b

lefalalels

Figure 6-12 - Relay connections on the back of the 2300. The red shaded rectangle shows the relay chosen in the Wizard

6.2.15. Emailing Alarms and Controls

I'he radio buttons on the bottom of the FirstA ction Configuration enable the 2300’s web server to email (or text)
analarm orrelay trip to theaddresses Clicking on the button to enable send an email alertbrings up another
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screen, titted Email Send Configuration. Thereisa drop down menu forSubject thatcontains messagesalready
configured in the Email setup (Section 5.6.4.4). Y ou can create a newsubjectand message and thatchoice will be
added to the library of email subjectsin theEmail List Configuration (Network Setup > Email Setup > Email
Message Setup).

5-A. Email Send Configuration
TO Address:

mspencer@wateranalytics.net v
Enter many email addresses, separated by ';'
Subject:

Tank pH too low

Message:

The pH of the Water Analytics Tank is below 7.

Figure 6-13-This screen appears when you enable email notification ofalanmsand controls You may choose from
amongstpreviously configured Subjectsand Messages or compose a newone

6.2.16. Adding Additional Actions

To configureadditional relaysoralarmsdick on theAdd Action button on the button of the Add FirstA ction
screen. Repeatthe same process You can attach asmany as four relaysand unlimited alanms to any one
process Keep in mind thatthe total numberof relaysisfixed at4 (or8 with the optional relay card). You mayalso
add additional actionsatthe final Summary screen.

6.3 Connecting a Pulse Output (Flow) Sensor

Pulse outputsensors outputa square wave whose frequency is proportional to the process variable Theyare
also known asdigital sensors though thatname can be mideading since they do notdeliverinformaton in the
form ofdigital data. The overwhelming majority of these sensorsare paddle wheel and magneticinducton flow
meters The controllermeasures the pulse frequency and usesa constantof proportionality, called theK-factor,
o convertthe frequency to a flowvalue TheK-factorobvioudly is spedific for the ime and volume units
However scaling the K-factor to a differenttime and/or volume unitisassimple as scaling the newunitto the old
unit

Many of the steps outlinesin Section 6 apply to the pulse output sensor so this section need only list the steps
thatdiffer from the setup ofanalog probes

6.3.1. Probe Selection

Referto Section 6.2 for details of the steps already described for configuring an analog sensor.

Navigate to Setup > Probe Configuraton. Find anempty channel and dick on theClick here to add new
Probe. The Probe Configuration Wizard begins

In the Probe Selection screen, selectPrecision Pulse Probe orPulse InputProbe. Section 6.7 summarizes the
difference betwween the two. Precision pulse probesare more accurate so itmakes sense to fill the tno precision
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pulse sensors (Digin 1 andDigin 2) before connecting a flowsensor to the single pulse input probe connector
(Digin 3). Clicking on theSelect Input button bringsup a picture of the back of the 2300 with a red rectangle
surmounding the unused pulse probe (D ig in) connectors In Figure 6-14 Precision Pulse Input#1 has been chosen.
The photo of the back thatSelectInputbring up shows the location of that connector—labeled asDigin 1. Click
onSubmit to lock in the choice ofinput

Figure 6-14— The NewProbe Wizard screen allows the user to choose either of the two Freda’sion Pulse Inputs orthe single
FPulse input The righthand photo shows the red rectangle

6.3.2. Probe Information

In the Probe Information screen, one entersthe Probe Name asdescribed in Section 6.2.2. For
Scaling/Calibration the only choice isK-Factor.

Show Detalied Probe on LCD?

Figure 6-15 - The only choice for Scaling Type/Calibration fora pulse inputprobe isK-Factor.

6.3.3. K-Factor Scaling/Calibration

Scaling orcalibrating a flowsensorgenerally does notrequire the use of calibration standards Typically
calibration has already been done at the sensor’s manufacturer. The scaling factor is the K-factor, which one
entersin the nextscreen.
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K-Factor for Probe 3. K-Factor Scaling/Calibration
82.5

Use this screen for entering the K-Factor value and the volume units
associated with the attached probe, and the desired time period.

Calibrated Probe Unit / Time

Gallons 3§ / Minute 3

The K-factor Is unique to each flowmeter/mounting bracket assembly and is in
units of pulses per gallon or pulses per liter. Enter the volume units and time
period desired above; they should be the same as you entered on the previous
page.

If different volume units are desired than that of the K-Factor,

Multiply the K-factor by 0.26417 to convert from galions to liters,
Multiply the K-factor by 3.78541 to convert from liters to gallons.

Enter the resulting K-factor product in the box above. Don't forget to
match the units to the displayed units chosen!

Cancel Summary Back Next

Figure 6-16 - The K-factoris supplies by the manufacturerand is specific for the volume and time units Those units mustbe
entered in this screen so thatthe 2300 calculates flowin the correctunits

Figure 6-16 shows the screen in which one enters the factory-supplied K-factor: In order for the 2300 to calculate
flowin the correctunits you mustalso enter the unitsofvolume and time In the example in the figure those units
aregallonsand minutes To calculate flowin other units say liters/min, only needs to multiply the K-factor by the
same constantthatconverts the old units to the newunits

6.3.4. Probe Details

In theProbe Details screen, theUnits of Measure have to be consistentwith the units for theK-factor:

Number of Significant Digits
3

Manage User-entered Units at Setup/System

Configuration/Units List

Figure 6-17 - The unitsin the Probe D etails screen mustmatch those of the K-factor:

6.3.5. Probe Description

Asforanalog probes thisscreen allows you to wiite any description of the probe and itsenvironment We
suggestwiiting the probe model and itslocation,
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Enter a descriptive text about this Probe. This information can be displayed on the
Information screen for this Probe from browser or LCD display.

Probe Description
EX-80-P-15 magmeter on main manifold in sump.

Figure 6-18 - The Probe D escription in this case lists the model and the location of the flowsensor.

6.3.6. Action Configuration
The setup ofalarmsand relaysisidentical to the instructionsin Section 6.2.10,

6.4, Connecting Virtual Probes

One of themost powerful features of the 2300 is its ability to construct “virtual” sensors from real ones. The most
common type of virtual sensoris the totalizer, which integrates the flowover ime to calculate a total volume,
Totalizersare integral to batch control of dispensing liquidsinto containers Otherexamplesindudea
differential pressure sensor.

6.4.1. Configuring a Totalizer Probe

The Totalizer Sensor counts the numberof cydesorpulseson one of the digital inputs [tmay be used to action
theamountoftimea piece of equipmentisoperating, ortotaling a flowto action the volume of fluid overa
period ofime. The Totalizer can be used to triggeran alarm, alert orrelay when a volume ortotal has been
exceeded orevery imea pre-setperiodic countisreached (eg. ifsetto 100, will alanm at100, 200, 300, etc). The
Totalizermay be based on an inputpreviously configured, such as flovy orbe used to configure the inputitself;
The former method allows both the flowand totalizer to be displayed and activated by theirown alarmsand
relays The following instructionsare for thismode of operation.

1. Navigate to Setup > Probe Configuration. find an empty channel and dlick on theClick here to add
new Probe. The Probe Configuration Wizard begins

2. IntheProbe Selection screen select Totalizer Probe from the Probe Type drop-down menu. You can
dick onSelectInput to bring up a photo of the pulse output (digital) connector thathasa rectangle
surrounding the terminalsbeing used Click on Submit to lock in the choice of flowsensor forwhich a
totalizerisbeing defined

Probe Type
Totalizer Probe

Totalizer Input
Digital Input 1

Figure 6-19 - The totalizer probe takesits real inputfrom a flowsensor, which, isDigital InputT in thisexample Clicking on
Select/nputbringsup a photo with a rectangle surrounding the dig in 7 input

3 Afteraninstructions pagethe Totalizer Information page opens Enterthe name of the totalizerin
theknter Totalizer Name field.

4. Everytotalizer needsto be zeroed atany time. Thiscan be doneatthe frontpanel oron the web-
interface Thekxternal Zero Control offers the capability of zeroing the totalizer from an extemal
switch. The switch isa simple SPST thatconnects to one of the inputs of the pulse (digital) inputs Earfier
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units denoted by firmware version 1. 7.2 orearlier, use a contactconnectoras shown on theleftside of
Figure 6-11.

5 Toresetthe totalizer from the web interface dick on the Config button to top rightofthe graph and
then dick on/Zero {Totalizer name} button belowdescription window To resetthe totalizer from the
frontpanel, dick on the=2 button to getto the detailed screens using up /down arrows selecttotalizer
probeand then dick on Enter to reveal the/ero option.

6. Thefield Scaling Type, enablesone to switch ffom one setof unitsin the flowsensorto a differentset
One smply enters the proportionality constantbetween the two units Forinstance iftheK-factor forthe
flowprobeisgal/min and you wish to read the total in liters then the scale factoris 3. 785. SelectScale
Factor from theScaling Type menu. You will enterthe conversion factorin the nextpage

2. Totalizer Information

Entar Yotalizer Name
Manifold Row Total

External Zero Control Show Detailed Probe on LCDT O
Contact Input 1 §

Scafing Type
Scale Factor

Main Units
liter

Manage User-entered Units at Setup/System
Configuration/Units List

Figure 6-20 - Page for setting up an external switch to reset the totalizer.

7. You will normally wantto check Show Detailed Probe onLCD to seea D etail screen for the totalizer
and check Probe Enabled to activate the probe

8 Ifthetotalizer keeps the same volume unitas the flowprobe then enter thatunitin theMain Units field
[fyou are switching units then enter the newvolume unit In the example mentioned above you would
enterliter asthe main unit Click on Next

9 Ifyou selected Scale Factor fortheScaling Type then a small windowappearsasking you to define the
scale factor: Forthe exampleabove the scale factoris 3 785 (literspergallon).

10, TheProbe Description allows you to wite a description for the probe Asalways itisgood practice to
listthe model of the probe and itslocation,
Probe Description
Totalizer for the EX-80-P-15 magmeter on the sump

manifold.

Figure 6-21 - The description for the totalizer is consistentwith that for the flowprobe to which the totalizeris
connected.

TheAction Configuration page worksjustas with analog probes TheA ction sendsan alanm oractivatesa relay
when a volume total hasbeen reached. Three typesofaction functionsare supported: High Alarm, High
Control, andPeriodic Counter Alarm. ThePeriod Counter Alarm will go offeach timea multiple of the set
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total isreached if the Totalizeris setup with a K-factororlinear scaling. Use of the non-linear scaling feature
allows for more complex functionsof thisPeriodic Counter Alarm.

5. First Monitor Configuration
Monitor Name
High Level
Monitor Type
High Control :
External ACK Control
ContactInput3 ¢ Relay Number

Display-Only

Count Period (Alarm when reach this count)
0

Figure 6-22 - Action Configuration fora totalizer probe attached to a flowprobe

6.4.2. Configuring Differential Sensors

A Differential Sensor combines two existing analog or digital probesand performsa subtraction operation
between them, displaying the resulting differential value asa separate virtual, probe  Thus thereare 3 readings
on the controller fortwo actual probeinputs A typical application would be to measure the difference of flow
beforeand aftera valve a pressure differental ora differencein temperature

There are fewdifferences between setting up a virtual differential probe and a real analog ordigital probe The
Probe Selection page asks you to choose the two real probes from the drop-down listofexisting probes

Figure 6-23 - Section of the Probe Selection page showing the definition of the differential sensor:

The differential sensor may be scaled after the subtraction and unitsassigned to the resulting value justlike
another probe Similarfy, controlsand alarmsmay also be assigned to the differential value Beaware thatthe
difference value isalready scaled from the inputcurrentvalues so thatfurther scaling isliable to provide non-
meaningful values The difference value may be either positive or negative

The differential sensormay be edited butthe original two inputsitisbased on arefixed in itsdefinition. To
change one or both inputs delete the differential sensorin the main Probe Configuration menu and define a new
one Keep in mind thatthe unitsof the differential sensors mustbe the sameas the unitsof the
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6.4.3. Configuring a Flow Sensor for Batch Control

TheDispenser Probe optionsallowthe 2300 Controllerto function asone to fourcomplete batch controllers
They are spedalized flowotalizers thatare used to fill containersin an automated batch filling operation.

Thereare two typesofDispenser Probes selectable in the 2300 Controller: Both are used to action a flowin order
to dispensea fixed volume of fluid. The vastmajority of userswill selectthe Manual Start Dispenser, which
initiates the flow/(via a relay) based on inputfrom a contactswitch closure The Flow Dispenser initiates the
flowbased on a monitored value of one of the analog inputs to the 2300 Controller: Thisallows triggering of the
flowbased on a pH, temperature conductivity, orother parameter being exceeded. Both Dispensershavea user-
settimedelay after the relay is shutoff before alloning a newtrigger event

This functionality is very powerful though rarely used so we will notcoveritin detail

To choosea Manual StartD ispenser, find an open slotin the Probe Configuration Wizard and choose Manual
StartDispenser in the Probe Selection page Two more fieldswill appear, which will ask you to select the type of
switch thatstarts the dispenser. One can choose for the Start Digital Input drop-down menu eithera contact
inputora keyboard strike (Rarely will one usea digital inputeven though itisan option.) Forthe Flow Probe
Input you will likely choose a flowsensor from the drop-down ment

To choosea FlowD ispenser Probe find an open slotin the Probe Configuration Wizard and choose Flow
Dispenser Probe in the Probe Selection page A swith the Manual StartD ispenser two more fieldswill appear
forthe trigger thatstarts the volume measurementand the inputsensor thatis totalized. The latter will bea flow
sensor: The former—in contrastto the Manual StartD ispenser—isa process value ffrom any of the real probes

Examples ofboth dispensersare shown in Figure 6-24.

upon which the volume dispensed ismeasured. isalso selected from one of the analog probes or digital/flow
probes Thisflowinputmay or may notbe selected from a flowchannel previously setup.

Probe Type
Manual Start Dispenser

Start Digital Input
Contact Input 1

Flow Probe Input
Flow

Figure 6-24 - Sections from the Probe Selection page of the Probe Configuration Wizard for the FlowD ispenser (left) and
Manual StartD ispenser (right).

The remainderof the Wizard proceedsas with other probes TheProbe Information pageallowsone to zero
the dispenser volume through a contactinput In theK-Factor Scaling/Calibration page the K-factorand volume
unitshould be the same as thatof the flowsensor. The unitofmeasurein the ProbeD etails screen should also be
the sameas thatforthe flowsensor.

The D ispenser probe needs to knowwhen to shutoff the dispensing of the liquid. Asthe Dispenser Probe
Configuration page (Figure 6-25) shows one enters the value of the volume atwhich the dispenser tums off
and the blackoutperiod thatmay be required before another dispensing function can begin.
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Dispanser Off at Value
100

Time to Delay after Off Reached

Figure 6-25-D ispenser Control page for both D ispenser probes Enterthe value of the volume atwhich the dispenseris
tumed offin the Dispenser Off at Value field and the blackoutperiod before another dispensing operation can begin in
the Time to Delay after Off Reached field

Asthese spedalized virtual probesare refined this manual will be likewise revised. Check ourwebsite forthe
latestversion.

/. Appendix
7.1.  Optional |0 Card Types

7.1.1. 4-channel Analog Input Card

Thisis the mostoften ordered optional card and allonsan additional 4 analog inputs to be added to the existing
4 inputsfora total of 8 analog inputs

7.1.2. 3-channel Digital Input + 4-channel Digital Relay Output card

The 3-channel Digital Input+ 4-channel Relay Outputcard isinduded with the 2300 standard model. A second
card brings to 6 the numberofdigital inputsand to 8 the number of normmally open relay outputs Theadditional
relaysand digital inputs will appearin the drop down menusasnumbers 5-8 and 4-6, respectively. Inaddition,
they can be used asan external Acknowledge inputforanAlamm.

JU00000D) | UobO0G

S 2 DO @
S & H“ﬁ\f-:‘ & "Q\i‘\:‘\i‘“
o .@@ RN w- U
ARG 4«. ARG NP
EQEA QO S RO OIOON o

Figure 7-1 - 3Input+ 4 Relay OutputCard connections
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7.1.3. 6-channel Relay Output card

The 6-channel Relay O utputcard provides four normally open relay outputsand two relay outputs thathave
both normally open and normally dosed contacts with the following connections

HUoOOooa] {Hoooo

N N ) ) O
\Sp;.]@ \Fob@ \‘E‘Dq@ & O SO \S‘;_“:«. @GQ@(} @
(2 ol b2 N )
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Figure 7-2 - 6 Relay OutputCard connections

7.1.4. 7-channel Digital Input card (*special order)
The 7-channel Digital Inputcard provides seven additional digital inputs with the following connections

LUO0O0OO] | H00000

e R R A DY o N e AN

NN R NG N NS NN O N AD NN

P PP e e QR RO R
R q;i;‘ & ‘ﬁ‘ & q;? SOANIES S S PNIN S
S ¥ o o R AN

Figure 7-3 - InputCard connections

7.1.5. 4-channel Analog Output card

Thiscard provides for 4 channelsof 4-20 mA outputloops which may be programmed via the Action function in
the Probe Configuration Wizard, More than one outputmay be setforan input and the outputsmay be used for
the virtual channelsaswell.

When the analog outputcard isinserted the 2300 will automatcally recognize it When the user connectsa new
analog probe and dicks on the Selectinputbution the back of the 2300 showing the A nalog O utputconnector
appears asshownin Figure 7-4.

2300 Controller User’s Manual, Rev. 1.6 Page 55



— _ _ — _

ANOut1l ANOut2 ANOut3 ANOut4 24v GND|

oav ony AN AN AN AN
24v 24V jn1 In2 W3 Ind

Figure 7-4 - D uring set-up ofan analog probe to a 2300 with an analog outputcard, the analog outputconnector (on top)
appears

Control of theanalog outputsignal is through the action type Analog Output AsFigure 7-5 shows thisaction
type only showswhen the analog outputcardisinstalled. There are two options for configuring the 4-20 mA
output

1. The4-20mA outputmirrorsthe 4-20mA input

8. Third Action Configuration
Action Name

pH 4-20 out
Action Type
Analog Output ;
Analog Output Number
Analog Out 1 ;

Output Scaling Type
Mirrored from Input

Figure 7-5- With theanalog outputcard installed
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2. The4-20mA outputis scaled so thatthe process value mapslinearly into any range of 4-20 mA output
Figure 7-6 shows the example ofa pH probe forwhich a pH value of 4.0 outputsa currentof4 mA and a
pH value of 10 outputsa currentof 20 mA. Thisscaling isuseful forexpanding a limited range in process
valuesto fittheentre 4-20 mA range

Output Scaling Type
Linear (2 points)

Low input Value
4.00

Low milliAmp output Value
4.00

High input Value
10.00

High milliAmp Output Value
20.00

Figure 7-6- In thisexample forlinear (2 points) scaling a pH probe value of pH 4 outputs 4 mA and pH 10 outputs 20 mA.

The Probe Status screen nowdisplays the 4-20 mA outputvalue Figure 7-7 showsan example ofa pH probe that
measuresa pH of 5.5 outputs 800 mA.

8.0
6.0

4.0
23:25 23:30 23:35

Last Calibration: 1/14/2015

Figure 7-7 - The Probe Statuis screen shows the analog outputin the 3© bar.

7.2, Rebuilding a Corrupted Internal microSD Card

We recommend thatyou perform a SD card backup after the configuration hasbeen setup and verified. The
backup can bedone to thesame SD card thatcontainsthe U pdate file

Thereare two steps for recovering from a corruptintermal SD card:

1. Firstperform a rebuild operation. Ifthe SD card hashad the web browser files corrupted or the SD card
cannotbe read, the only option isto use theRebuild SD Card option on theadvanced L CD menu,
2. Second, restore the configuration from the backup.

2300 Controller User’'s Manual, Rev. 1.6 Page 57



AnLCD rebuildisrequired iftheintemal SD card isinaccessible as the userwon'tbe able to startthe rebuild
process from the advanced setup web page

TheRebuild operation (whetherdone from the LCD orweb page) requires thatthe U pdate SD card be inserted

before itproceeds

T'he rebuild operation performs the following:

1. Reformatstheinternal SD card
2 Copiesall web files (html, JavaScriptand images) from the U pdate SD card
3 Createsthe bascdirectory structure required by the 2300

The nextaction requires thatthe user chooseRestore from SD Card to copy the configuration from the
removable SD Card back to theinternal SD Card. Once thathasfinished and the 2300 restarts the system isfully

operational.

Ifthe systern seesthattheinternal SD card isnotaccessible during startup, the useris prompted o perform the

rebuild operation.

7.3 Email Keyword List

Email keywordsallowyou to customize email alerts so thatthey tell the receiver precisely whathappened in your

process

Keyword Name

Email Keyword

Description

SystemName {{#systemnamej} Name of the A quaMetrix 2300 sensor thatsentthe email
message

System Time {{#systemtime}} Time thatthe email message was sent

SensorName {#sensomame}) Name ofthe Sensor thattriggered theAlamm

System IP Address {{#systemipj} IP address of the A quaMetrix 2300 sensorthatgenerated
theAlarm

D escription {{#mdescrip}} D escription thatwasentered during the configuration of
the Sensor

Alamrm Value {t#alarmvaluel} Scaled value of the probe when the alanm was generated

Alamm LimitValue

{{t#alarmlimitvalue}}

Trip pointofalamm thatwas generated

Alarm CompareVerb

{{#alarmcompareverb}}

“Above” if high alarm/relay. “Below” if low alarm/relay.

ActionName {{#relayname}} Name oftheA ction (relay orcontrol) thatwas triggered

AlarmName {{#alarmnamej} Typeofalanm (eg. highalamm)

SensorValue {t#currentvaluel) Currentscaled value of the Sensoratthe time the email
message was sent

Control State {{#relayresul g} ON orOFF state of the outputrelay atthe ime the email

messagewas sent
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7.4, Panel Mounting
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WALL MOUNTING USING
OPTIONAL ENCLOSURE

8 Register and Getthe LatestFirmware

Because the 2300 is so ground-breaking we are alwaysworking to improve the userinterface with cool new
featuresand easier to useold ones

Toinsure thatyou receive the latestfirmware update please register your 2300 at
http/Awwvwateranalytics net/content/registration-your-2300

Aflersetting up the probesand the actions the network connection may be severed if desired, allowing the 2300
to be used asa stand-alone controller. Keep in mind, however, thatemail/textnotificationsand changesto the
2300's configuration require a netnork or computer connection.,

Training videosareavailable from our website atwww.AquaMetrix.com.

We hope you have fun with this newcontroller, butifyou have problems feel free to call usat(978) 749-9949
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