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Personal protective equipment may be required when servicing this
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Before conducting any maintenance or servicing, consult with authorized
supervisor/manager.
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SCREEN MAP

Cal 1 (Offset) using Calibration Solution
Auto Cal 2 (Slope) using Calibration Solution
CAL Standardize Enter Grab Sample Determined Value
(Calibration) — Enter Offset, the PV value and associated mV
Enter Slope, mV/pH, mV/decade, mV/ppm...
Temp Enter measured Temperature
Temp. Format °Cor °F
Contrast Adj. 0-100%
D Back Light Enter ON time
Range Lock Choose: Auto, ppb, ppm, ppT
Line Screen Duration |
LCD Graph Gauge
Bar
TAG ID Enter Name
TAG ON/OFF
Label POP UP ON/OFF
SENSOR Enter Name
Range (PV or 4mA=
Temp.) 20 mA =
Trim 4.00 mA
4-20 mA Cal (more) Trim 20.00 A
(1or2) 35mA
Fault (more) 22 mA
XMTR NONE
Alarm Set Point
Output Relay 1 Timed Period, Duration
CONFIG Fault
(Configuration) Alarm Set Point
RELAY Relay 2 Timed Period, Duration
Fault
Alarm Set Point
Relay 3 Timed Period, Duration
Fault
HOLD Time out: None, 15 min, 30 min...
Address
Serial Baud rate
Format
Menu offfon “ __ “
CAL Off/On “ “
Password CNFG Off/On =
SIM Off/On “ “
Type Choose Type: pH, Cond, ORP.....
Sensor 1 or2 T COMP Enter % Comp
Sensor I1SO PT Enter mV value
Qty of Sensors Choose 1 sensor or 2 sensors
COMP Dissociation, Interference, Percentage, OFF
Load Default Sensor/Transmitter | Yes/No |
DAMP Enter Signal Dampening (# of readings to average, 0-100)
INFO XMTR Configuration, Serial #, Name, Outputs
(Information) Sensor Calibration logs, Serial #, Name
Fixed value
System Sensor 1 or 2
Ramp
#1 ON/OFF
S".VI Relays #2 ON/OFF
(Simulate) #3 ON/OFF
4-20mACh1 Enter Value
4-20mA 4-20 mA Ch 2 Enter Value
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PREFACE

Purchasing products from TELEDYNE ANALYTICAL INSTRUMENTS. provides you with the finest liquid analytical

instrumentation available. If this is your first purchase from TAI, please read the entire manual before installing
and commissioning your new equipment.

If there are any questions concerning this equipment, please contact your local TAl representative, or the
factory directly at:

TELEDYNE ANALYTICAL INSTRUMENTS
16830 Chestnut Street

City of Industry, CA 91748

Phone: (626) 934-1500

FAX: (626) 934-1646

or your local representative

Specific Model Information

Instrument Serial Number:
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SYMBOLS USED IN MANUAL

This symbol is used to designate important information, warnings and cautions. Failure to follow
this information could lead to harm to the instrument or user.

No operator serviceable parts, service by authorized service personnel only.

This symbol is used to designate a WARNING “Risk of Electrical Shock”

Disconnect supply before servicing

1B

Equipment protected throughout by double insulation.

Read the complete manual before installing or using the equipment.

Contents of this manual are believed to be correct at the time of printing and are subject to change without
notice. TAl is not responsible for damage to the instrument, poor performance of the instrument or losses
resulting from such, if the problems are caused by:

¢ Incorrect operation by the user.

e Use of the instrument in incorrect applications.

e Use of the instrument in an inappropriate environment or incorrect utility program (power supply).

® Repair or modification of the related instrument by anyone not authorized by TAI.

® There are no operator accessible parts. Service and maintenance to be done by authorized personnel only.

¢ |f the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

© 2018 Teledyne Instruments/ Analytical Instruments. All rights reserved. No part of this manual may be used
or reproduced in any form or by any means, or stored in a database or retrieval system without prior written
permission from TAIl. Making copies of any part of this manual for any purpose other than personal use is a
violation of United States copyright laws. Document printed in the United States of America.
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1.0 GENERAL DESCRIPTION

The Model FCA380 is designed to measure the concentration of Free Chlorine in
drinking water, industrial cooling water, rinse water or other samples of fresh
water that use chlorine in the range of 0-20 ppm as a disinfectant. Chlorine exists
in water as a pH dependent mixture of hypochlorous acid and hypochlorite ion.
The sum of these two components is referred to as Free Chlorine, sometimes
Residual Free Chlorine.

The FCA380 is a complete system for measuring Free Chlorine. The panel
mounted system includes a Constant Head Flow Controller (CHFC), Free Chlorine
sensor (FCS) and Flow Cell, pH sensor (SP3XpH) and Flow Cell and the LXT380
Transmitter. Simply supply power to the LXT380 Transmitter and plumb the
sample line in and the drain line out and the FCA380 is ready to use.

The CHFC maintains a constant sample flow to the pH and Chlorine flow cells. Activateure regulators and
rotameters are not needed to maintain a constant flow rate, the CHFC provides trouble free sample conditioning
between 10 and 80 gal/hr.

The Free Chlorine Sensor (FCS) is an amperometric sensor with a PTFE membrane, gold cathode and a silver/silver
chloride anode.

The LXT380 analyzer applies a fixed voltage across the chlorine electrode and measures the current flow.
Hypochlorous acid (HOCI) diffuses through the PTFE membrane and is reduced (gains electrons) by the gold
cathode to chloride ion. Silver on the anode is oxidized (donates electrons) to silver chloride completing the
current loop. With stable temperature and sample flow, the current flow is proportional to the free chlorine
concentration.

Many competitive chlorine sensors require service on a monthly or bimonthly basis. The FCS uses a large surface
area anode, combined with a large volume of electrolyte and a small cathode to provide operational cycles of up
to a year without refilling. The replaceable PTFE membrane is also designed for long term stability. A special
support grid maintains a constant tension between membrane and the cathode minimizing effects caused by
varying pressures and flow. Replacing the PTFE membrane and recharging the electrolyte is easily accomplished
without the use of tools.

The Model LXT380 transmitter is 24 VDC powered. The standard configuration has a 4-20 mA output and a
RS485 serial communication port with MODBUS®RTU. Alarm relays are optionally available.
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1.1 FEATURES

e Panel Mounted System, Easy Installation

e Plumb and Play Design, Ready to Use

e Automatic pH Compensation, No Expensive Reagents to mix
or spill with convenient sample port

e Automatic Flow Control, Eliminates Activateure Regulators
and Rotameters

e LXT380 Transmitter Capability, Dual
Measurements,24VDC, Graphical Plots

e Compliant with EPA Method 334.0

1.2 SPECIFICATIONS

1.2.1 SENSORS AND FLOW TRAIN
Chlorine Sensor:
Polarographic, Gold cathode/Silver-Silver chloride anode, PTFE membrane
pH Sensor:
Digital SP3X protocol, 316L stainless steel body with replaceable electrode cartridge
Measurement Range:

Chlorine: 0.05 to 20 ppm (High Range)

0.01 to 5.00 ppm (Low Range)

pH: 0to 14 pH
Operating Temperature:

0°Cto 50° C(32°Fto 122°F)
Min/Max Flow:

38 L/hr. to 300 L/hr. (10 gal/hr. to 80 gal/hr.)
Wetted Materials:

PVC, PP, PVDF, PTFE, Glass, 316 SS
Process Connections:

Input %” FNPT with barb fitting, Drain %” FNPT
Response Time:

T90 in 2 minutes
Electrolyte Life:
Up to 12 months

1.2.2 FCA380 ANALYZER
Measurements:
Chlorine: 0.00 ppb to 20.00 ppm (color inverted screen above 20.00 ppm to the limit of the sensor)
pH: 0.00 to 14.00 pH
pH Compensation of Free Chlorine:
pH 5 - 10 (accuracy degrades rapidly above 9 pH)
Display:
128 x 64 pixels (2.75” x 1.5”) LCD, Black on Grey background, Blue on White background with LED backlight on
100-250 VAC and 24 VDC powered instruments

>
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Outputs:
(1) 4-20 mA for Free Chlorine set to Sensors Range
(1) 4-20 mA for pH (Optional) set 0-14 pH
Modbus RTU (standard)
Alarm Relay Ratings:
Three (3) SPDT, 1 form C, 250 VAC, 10 Amp resistive maximum, relays, user configurable as Hi/Lo alarms with
expiration timer, Periodic Timers or Fault alarms
Input Power
24 VDC (18-36 VDC @ 250 mW minimum)
Enclosure:
316 SS
Environmental Conditions:
Outdoor use (IP66, NEMA 4X)

Ambient Temperature -20°C-70°C (24 VDC Models)
-20°C - 60°C (100-240 VAC Models)

Storage Temperature -30°C - 85°C
Relative Humidity 0-80%, up to 31°C
Decreasing linearly to 50% RH a 40°C
Altitude Up to 2000 m (6500 ft)
Mains Supply Voltage Fluctuations up to £10% of the nominal voltage

Transient over voltages: CAT Il
Pollution Degree: 2

1.3 MoDEL CODES

Model FCA380-
0 0.05to 20 ppm Free Chlorine (Standard)
Sensor type -
and Range 1 0.01to 5.00 ppm Free Chlorine
2 0.05to 20 ppm Free Chlorine (Seawater)
3 0.005to 2.00 ppm Free Chlorine (Seawater)
oH Comp 1 pH Sensor Stainless Steel (Standard) *FM* *ATEX/IECE*
2 pH Sensor Titanium (Seawater) *FM*
3 pH Sensor Hastalloy (Seawater) *FM* *ATEX/IECE*
Power -1 24 VDC Powered Transmitter
Outputs 2  (x2)4-20mA Outputs & (3) Relays (MODBUS)
and Relays 3 (x2) 4-20mA Outputs & (3) Relays (HART)
Spray 0 No Spray Cleaner
cleaner 1 Spray Cleaner
0 None
Enclosure -
1 Fiberglass clear door
2 Fiberglass opaque door
Approvals 0 No approvals
1 FM approvals
3 ATEX/IECEx approved
FCLXT380- 0 1 -1 2 0 0
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2.0 INSTALLATION

Mount the FCA380 in a location where there is easy access to the analyzer and sensors. Install the system in an
area where vibrations, electromagnetic and radio frequency interference are minimized or absent.

Do not mount in direct sunlight or areas of extreme heat. The FCA380 is suitable for outdoor use if mounted
with a protective cover or sunshield.

2.0.1 ATEX/IECEX INSTALLATIONS

IECEx: ETL 16.0049X
ATEX: ITS16ATEX101458X

( € 0359 @ I12 G Ex db mb =[ia IIC Ga] IC T4 Gb

Model FCLXT380 Transmitter is intended for installation in hazardous locations with Zone 1, EX db mb Gb
classification. Ambient temperature conditions must within -20°C < T, < +55°C to comply with product approval.
Power connections into the transmitter must be made flame-proof conduit and cable glands certified for
hazardous locations and compatible with Ex db mb Gb certified equipment.

o Ensure installation complies with all local, state and national codes for the installation of
equipment in hazardous locations.

o Referto Control Drawing 1700004 for specific installation requirements.

o Do not install equipment approved for non-hazardous locations in a hazardous area.

o Do notinstall this equipment into a Zone 0 location.

Substitution of components is NOT PERMITTED and may impact intrinsic safety.

2.0.2 FM INSTALLATIONS

Class I, Division 1, Groups B, C, D, E, F, and G, T4 -40°C to +85°C
g APPROVED g Class I, Zone 1IB+H,, T4 -40°C to +85°C Type 4X; IP 66
Model LXT380 Transmitter is intended for installation in hazardous locations with Class | Division 1 or Class |
Zone 1 classification. It is not intended to be installed in Zone 0 locations and must only be installed in ambient
temperature conditions of -40°C < T, < +85°C. Power connections into the LXT380 transmitter must be made
with flame-proof conduit and cable glands certified for hazardous locations and compatible with Ex certified
equipment. Additionally, connections between the LXT380 Transmitter and the B88 Barrier must be made with
approved conduit and cable glands certified for hazardous locations.

o Ensure installation complies with all local, state and national codes for the installation of
equipment in hazardous locations.

Refer to Control Drawing 1700003 for specific installation requirements.

Do not install equipment approved for non-hazardous locations in a hazardous area.

Do not install this equipment into a Zone 0 location.

Substitution of components is NOT PERMITTED and may impact intrinsic safety.

Do not open housing when a hazardous or explosive atmosphere exists.

O O O O O
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The FCA380 panel is drilled with 4 x 0.265” holes, one at each corner, and is designed to use %” -20 hardware or

6mm metric hardware.

2.1 MOUNTING

SP3X—-00-0CEE—5B00 SPIX—E0—DCEE—SR00 _“..I_ RMG)
& 2005145NT SPIN—DO—0CEE—5E0D (LD _.._—..H”_
-
u__c__\\\ OPTIONAL CONFIGURATIONS
7= ! REF MODEL F/N LXT—380—11-112—03
T\ .m—
8010411 T i, 54
CaF
=5
wl -
) .
o 3
-
1 /4 HOSE
BARE ¥ 1/4
NPT INEUT —]
5.35 PROCESS SAMPLE
VALVE
xx 22.00 - |=—1.00

24.00
3/4" COMPRESSION \
FITTING DRAIN

Model FCA380
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2.2 WIRING

The LXT380 installation consists of a flame-proof transmitter with enclosure; an attached barrier (ATEX/IECEX
version) or an external flame-proof/intrinsically-safe energy limiting B88 Barrier and flame-proof seal (FM
Approved version); and an Intrinsically-safe SP3X Sensor. Substitution of parts or unauthorized repairs are
prohibited and will invalidate certification. Examples of unauthorized repairs include flame-path alteration or
modification of flame- proof components. Omission of components, including but not limited to flame-proof
conduit, flame-proof seals and stopping plugs is not permitted. Flame-proof stopping plug shall be tightened to
a specified torque of 55Nm (41ft-lbs). Refer to local, state and national codes for specific installation

requirements and refer to additional documents as necessary (NFPA33, NEC 500 and 516, IEC 60079-14).

Electrical wiring should only be conducted by qualified personnel. See the LXT380 wiring diagram in Figure 2.2.1

Figure 2.2.2 4-Wire Transmitter, 24VDC, MODBUS, Relays

Page 8

Teledyne Confidential; Commercially Sensitive Business Data

Model FCA380



Warning: RISK OF ELECTRICAL SHOCK

Disconnect Power before opening instrument.

WARNING Electrical installation must be in accordance with the National Electrical
Code (ANSI/NFPA-70), Canadian Electrical Code and/or any other applicable national or
local codes.

2.2.1 WIRING, POWER

TAl recommends using a thermoplastic, outdoor sunlight resistant jacketed cable, wet location rated and 4"
flexible conduit for general purpose applications. The power should be hard wired with a switch or breaker to
disconnect the analyzer from the main power supply. Install the switch or breaker near the analyzer and label it
as the Power Switch for the analyzer.

Field connections, including input power and user wiring is to be supplied via conduit suitable for the environment
classification. Mount the enclosure and connect with conduit as per the conduit manufacturers
recommendations. Pull wiring thru the conduit and attach to the terminals listed below. Tighten all joints and
seal conduit as required to ensure compliance with installation requirements.

24VDC (4 wire configuration)

Attach the 24VDC power cable to terminals #1 and #2 as shown in Figure 2.2.2 and on the diagram inside of the
LXT380 cover. Attach the 4-20 mA1 cable to terminals #3 (out) and #2 (return)single channel unit and attach the
4-20 mA2 cable to terminals #4 (out) and #2 (return) for a two channel instrument. Feed the cables through the
gland fitting on the right hand side of the LXT380. Tighten the cable gland to provide a good seal to the cable. The
instrument can be powered up at this point with no harm to the analyzer but it is best to wait until the sensor is
installed.

2.2.2 WIRING, SENSOR

The Free Chlorine Sensor and the SP3X pH Sensor were connected to the FCA380 analyzer at the factory, no
additional connections are necessary. Color coded connections for these sensors are shown in the wiring diagrams
in Section 8.3 or on the inside cover of the LXT380 transmitter.

When replacing a sensor, attach the sensor wires as described on the diagram inside the LXT380 cover. Feed the
sensor cable through the gland fitting on the left hand side of the LXT380. Do not use the same gland fitting for
the AC power or Alarm/Relays. The green terminal strip connectors are detachable from the circuit boards.
Remove the connector by pulling straight back from the circuit board.

2.2.3 WIRING, 4-20 MA OUTPUTS
Connect the 4-20 mA cable(s) to terminals #3 (out) for channel 1 and #2 (return) and to terminals #4 (out) for
channel 2 and #2 (return).

2.2.4 WIRING, CONTACT RELAY OUTPUTS
The standard configuration has three 1 form C, 250 VAC, 10 Amp resistive maximum relays that can be wired
either normally open (NO) or normally closed (NC). The default configuration is set to use the relays as normally

open. If the optional spray cleaner was ordered then one of the relays is used to control the cleaning cycle.
. ______________________________________________________________________________________________________________________________________________________}
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2.2.5 WIRING, SERIAL OUTPUT MIODBUS RTU

Attach the sensor wires as shown in Figure 2.2.2 or as described on the diagram inside the LXT380 cover. Feed
the sensor cable through the gland fitting on the left hand side of the LXT380. Do not use the same gland fitting
for the sensors or Alarm/Relays. See MODBUS command register in Appendix B.

2.3 PLUMBING

2.3.1 SAMPLE REQUIREMENTS

The constant head flow controller can adapt to changing sample flows between 10 and 80 gal/hr. (40-300 L/hr.)
Minimum flow: 10 gal/hr. (38 L/hr.)

Sample Activateure: 1 to 30 psig (0.1 - 2 bar)

Temperature: 32° to 122°F (0° to 50°C)

2.3.2 CONNECTING THE INLET AND DRAIN FITTINGS
The FCA380 is intended for wall mounting only.

Sample Inlet:

A %" barbed fitting is provided for the sample inlet. If desired, a %4”compression fitting can be used. The sample
inletis %” FNPT. Attach the feed water line to the Constant Head Flow Controller with an adjustable shut off valve.
Adjust the flow so the sample water fills the tube and slightly overflows into the center tube to drain.

Sample Drain:
The sample drains through the %” FNPT hole at the bottom of the CHFC. Attach a %” fitting to a length of soft
tubing and allow the waste to drain to open atmosphere. Do not restrict the drain line.

The sample can be introduced after the sensors have been calibrated and installed in the flow cells.

2.4 INSTALLING THE SENSORS

The FCA380 is supplied with the sensor cables pre-wired to the analyzer. The FCA380 instrument and sensors
were calibrated at the factory and should be ready for use when assembled. However, changes may have
occurred during shipping and storage requiring recalibration. (See Calibration section below)

The pH sensor mounts in the Flow Cell using an o-ring sealed flange/union mount with threaded locking cap. First
remove the protective cap from the sensing end of the sensor and save it for future use, the cap contains a
potassium chloride solution use care when removing the cap from the sensor. Insert the sensor into the flow cell.
There is an o-ring seal inside the flange that seals against the face of the flow cell. Slide the sensor into the flow
cell and then hand tighten the knurled compression cap to fix its position.

The Chlorine sensor is held in the flow cell with a union nut. Slowly remove the protective yellow cap from the
sensor and save it for future use. (Pulling the cap off quickly may rupture the sensors membrane cap) Slide the
sensor into the flow cell and hand tighten the compression cap.

Page 10 Model FCA380
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3.0 OPERATION

This section provides a basic overview of the FCA380 Free
Chlorine Analyzer. It covers physical and chemical influences
on the measurement and the menu structure of the analyzer.

Back Key or
toggle

Single Channel
Dual Channel

3.01 INFLUENCES ON THE MEASUREMENT PH VALUE

The FCS only measures the HOCl component of the total Free
Chlorine. The HOCI proportion varies from 100% at pH 5.5 to
0% at pH 10, see Figure 3.1. The SP3X pH sensor provides
automatic compensation for the pH dependent ratio of HOCI

Selection
Adjustment Keys
and OCI present in the water.

The PTFE membrane on the FCS rejects charged ions allowing only neutral molecules to pass through. Salts and
other ionic substances are blocked by the membrane eliminating any influence on the measurement by changes
in the conductivity of the sample. The HOCI portion of the free chlorine passes through the membrane to the
cathode and is measured while the negatively charged hypochlorite ion, OCI,, portion is rejected by the
membrane. The LXT380 analyzer uses the pH from the LXT380 pH sensor to calculate the OCI value. The
measured value and the calculated value are combined and displayed as the ppm of Free Chlorine.

The DPD calibration method measures the Free Chlorine by buffering the sample to pH 6.3, thereby converting
the entire amount of chlorine to HOCI and then measuring this HOCl component. The pH compensation algorithm
in the LXT380 Transmitter is designed to match this method. The highest accuracy is attained with calibrations
performed at neutral pH values and higher chlorine concentrations. The accuracy of the compensation decreases
when the pH is above pH 8 since there is little actual HOCI to measure and a large compensation to perform.

The FCA380 uses the dissociation constant (7.49) for hypochlorous acid, HOCI, to compensate the free chlorine
measurement. The mV signal from the free chlorine sensor is divided by the slope of the sensor to yield a ppm
value. This is the HOClI fraction of the Free Chlorine. The pH electrode sends a value to the analyzer that determines
the value of the dissociation constant at that pH, varying from 1.00 at 5.5 pH to 0.00 at 10 pH. The HOCI ppm value
is divided by the dissociation constant to yield the Free Chlorine concentration, HOCI + OCI-. The dissociation value
is displayed in the INFO>COMP screen.

pH Effects
100

wl N/

0 \/

% 40 X % HOCI

20 / \ % OCl
AN

|

10
pH

Figure 3.1
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3.02 INFLUENCES ON THE MEASUREMENT FLOW

The FCS consumes chlorine to produce the signal. The area near the sensing tip will become depleted of chlorine
without adequate flow to replenish the sample. The sensor requires a minimum velocity of 0.5 ft./sec past the
membrane. Below this value the sensor will indicate a lower concentration than the actual value. Higher flow
rates have little to no effect on the measurement. See Figure 3.2.

FCA Flow dependence

100 -
80 i
60 /

% output
40 //

20

0 T T 1
0 10 20 30

Flowrate, gal/hr

Figure 3.2

3.03 INFLUENCES ON THE MEASUREMENT TEMPERATURE

Temperature variation influences the FCS by changing the permeability of the PTFE membrane and the Nernstian
response of the sensor. Combined these changes account for a change of about 4% / C°. The change follows the
temperature, as the temperature increases the output of the sensor increases, as the temperature drops the
output drops. The FCA380 automatically compensates for the changes. The temperature sensor is located inside
the free chlorine sensor and it has a response time of several minutes. Rapid changes of temperature will
introduce an error until the sensor has equilibrated to the new temperature. Calibration should be done close to
the process temperature for the highest accuracy. See fig. 3.3.

FCA Temperature
Dependence, 4%/C°
50
40
mV/ppm 30 //
Cl2 20 /

10 —=—
0 T T 1
0 20 40 60
Temperature C°
Figure 3.3
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3.1 KEevys

The functions associated with each key are displayed on the

screen, above the Selection Adjustment Keys and to the left of the
HOME and BACK keys. Activate any Selection Adjustment Key
twice within one second to enter the HOME Menu Screen. (Note:

Home Key

Activation of any keys are magnetic. Use the magnetic tip of gag;l:eKey =
screwdriver supplied with the product for activation (Screwdriver Single Channel
| C
with magnetic tip P/N 9680044.1) el Chanos;
Selection
3.1.1 HOME/EXIT KEY A K

The HOME key performs two functions, it selects which Home
Screen is displayed and it returns from the active screen to the HOME Menu Screen from anywhere inside the
menu structure.

Three Display screens are available: (Activate BACK Key until a single channel is
displayed then the HOME Key)

1. DATA SCREEN: Displays the measurement type, numerical value,

. . . Free Chlorine ppm Screen
engineering Units, % Output of the 4-20 mA channel and temperature.

2. mV SCREEN: Displays the measurement type, the sensor’s raw millivolt
Value, % Output of the 4-20 mA channel and temperature.

3.  GRAF SCREEN: Displays a Graphical representation of the 4-20 mA channel
% Output, the measurement type, the engineering units, and temperature.
Only one of the three graphical display styles is available through the HOME ~ Free Chforine mV Screen
key, either the Bar, Gauge or Line display. Choose which style will be :
displayed in the Graph Menu. (pathway to Graph Menu: CONFIG - XMTR

- LCD - Graph menu)

Each of the above screens also displays the condition of the optional Alarm Relays,
black if energized and white if de-energized.

Free Chlorine Line Graph

The HOME key changes to the EXIT key in the HOME Menu Screen, activating EXIT prompts the user to “Save
Changes” YES/NO when exiting the HOME Menu. YES applies any changes made in
the menus, NO exits the HOME Menu without applying any changes made in the
menus.

3.1.2 BACK/HoLD KEey 2857 26.9°C
. . L. ppm Home Screen

The BACK key changes the screen to the previously displayed screen when inside a
menu, it moves BACK one screen. On a dual channel transmitter it toggles between
the PV1, PV2 and Dual Channel Screens. The HOLD key toggles the output HOLD

function ON/OFF in the MENU HOME screen.

3.1.3 SELECTION ADJUSTMENT KEYS mV Home Screen

The (4) Selection/Adjustment keys allow navigation and numerical adjustments to be made in the MENUs. To
enter the HOME Menu screen activate any of the Selection/Adjustment keys twice within one second. The
various Menu choices and adjustment tools are displayed above the buttons once inside the MENU.
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3.1.4 ALPHA NUMERIC ENTRY

The LABEL and PASSWORD (Caps and Numbers only) Menus allow alphanumeric entry. Entry is accomplished by
scrolling through the alphanumeric list with the A (forward) and ¥ (backwards) arrows to the character of choice
and then moving to the NEXT digit. Activating and holding the A or ¥ keys will initiate two speed auto scrolling.
The character set is sequentially listed below. The first character in the set is an empty space.

I"#S%&“()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[¥]"_
‘abcdefghljklmnopqgrstuvwxyz{|}-> &

3.2 MENU STRUCTURE
Double tap any Selection/Adjustment key to enter the HOME Menu Screen. Five menu choices will appear, CAL,
CONFIG, INFO, SIM and HOLD. Each of the Menus is detailed below.

3.2.1 HOLD (OuTPUT HoLD)
Activating the HOLD Key activates the HOLD function, HOLD is ON, displayed.

< Freezes the 4-20 mA output at the last value prior to activation
<+ Freezes optional Alarm Relays in the current state
«* While in the HOLD mode the % Output display toggles between the last value and HOLD

Activating HOLD again turns the hold function off, Hold is OFF, displayed. The HOLD function remains ON until it
is turned OFF. (See Time Out in CONFIG>XMTR>OUTPUT>HOLD)

3.2.2 CAL (CALIBRATION MENU) e T FTT)
Four options are available, AUTO, STAND, MANUAL and TEMP. On dual channel Hold is ON

instruments choose Sensor 1 or Sensor 2 when prompted.

am
The first screen asks, “Is this a New Sensor, YES / NO”. If YES the calibration history
from the previous sensor is cleared from memory and a new register is started, if NO then the calibration is written
to the memory stack, (3) sets of data are stored.

R/

< AUTO is a two point calibration. The calibration proceeds in two steps, Auto Cal 1 is an offset calibration

and Auto Cal 2 is a slope calibration. Auto Cal provides automatic solution recognition of the calibration
solutions used for each measurement in accordance with the following list:
1. pH Calibration Buffers (US Standard), pH 4.01, pH 7.00 and pH 10.00

(see Appendix A) 000
2. Free Chlorine: Zero ppm (Sodium sulfite, Na,SOs; in water), NER §2ﬁs§n?
Chlorinated water, DPD Tested ALK
Any two solutions can be used for AUTO calibration however if solutions other L2

than those listed above are used for calibration then the calibration values
must be entered manually.
< STAND is standardization, a single point calibration. Standardizations are typically used to adjust the

process reading to agree with a laboratory determined “grab sample” reading.

L GRUTERRTION P
REBEE
concentration with the corresponding mV value and a slope for an electrode. | catt ssofu'non

%+ MANUAL is a data entry screen. Manual calibration allows the user to enter a

Laboratory generated calibration data for an electrode can be input to a mm
remote analyzer where calibration is difficult or impractical. .

«»» TEMP allows the displayed temperature to be trimmed to agree with actual process temperature.
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3.2.3 CONFIG (CONFIGURATION MENU)
Four options are available in the Configure Menu, XMTR, SENSOR, LOAD DEFAULT and Dampen.

®

%+ XMTR enters the Transmitter Configuration menu.
o LCD access the Display Configuration Menu
=  SETUP adjust screen lighting characteristics
e Temp. Choose °Cor °F
e CONT adjust Contrast
e BACK LIGHT adjust Backlight Timeout, from always
ON to OFF after 10 minutes
=  GRAPH provides the choice of which Graph style is displayed
on the Home screen.

(s
bl |

e LINE, Moving value, vertical scale set to 0-100% of
the 4-20 mA output and user defined time scale
e  GAUGE, Current reading 0-100% of 4-20 mA range
e BAR, Current reading 0-100% of 4-20 mA range
= LABELS
e TAG, Enter up to 2 lines x 16 characters, example,
Name, tag #... Displayed in INFO screen
e TAGON, Turn TAG ON/OFF, adds TAG to Main Display
Sequence, DATA - mV - GRAF - TAG - DATA
e POP UP, Turns ON/OFF, the double tap HOME Screen
pop up memo
e SENSOR, Enter up to 2 lines x 16 characters
o OUTPUT access the Output Configuration Menu
= 4-20 mA configure 4-20 mA output (PV or Temp or More)
o RANGE Enter 4 mA value and 20 mA value

e MORE
o CAL Trim 4.00 mA output and 20.00 mA
output
o FAULT Choose fault condition 3.5 mA, 22 mA,
None
= RELAY

e RLY1,2,3 Choose relay type:
o Alarm, enter the Set point ON, Set Point OFF,
Expiration time, Delay ON and Delay OFF
times and the State, energize: changes state

from de-energized to energized on alarm.
o Timed, Enter Period, Duration times and Hold On/Off
o Fault, No input required, relay condition
changes from energize to de-energize.
o Disable, Inactivates relay and removes the
relay button from the HOME Screen display.

Page 15 Model FCA380

Teledyne Confidential; Commercially Sensitive Business Data



= HOLD, Freezes outputs at current value and locks relays in
their current state.

e Hold Timeout, Removes HOLD after a certain period

of time, default setting: No Timeout, selections

include 15 minutes, % hour, 1 hour

o SERIAL MODBUS configure serial output,
= ADDRESS, enter address: 001 to 247
=  BAUD, Choose baud rate, default 9600
=  FORMAT, set serial data format, default value: 8N1, 8 bit, no
parity bit, 1 stop bit
o PASSWD Enter 4 character password to protect access to MENU

Level, CAL Menu, CONFIG Menu and SIM Menu (simulate). Each level
can be turned ON or OFF and can have a unique password.

= MENU ON/OFF Locks Main Menu

= CAL ON/OFF Locks CAL and CONFIG
= CONFIG ON/OFF Locks CONFIG

= SIM ON/OFF Locks SIM and CONFIG

+» SENSOR enters the sensor configuration menu.
o Choose SENSOR 1 or 2

" TYPE, Allows LXT380 transmitter to configure the SP3X
sensor. For use only when switching the measurement
electrode type in an SP3X sensor, i.e. for a pH electrode to a
plON electrode. Select Sensor Type: pH, ORP,,DO,, NHs3, NH ¥,
Br, Ca™, CI, Conductivity, Resistivity, Ca**, CN’, F, NO -, K*,
Ag*, Na*, S~

= T COMP, Enter % temperature compensation per degree: pH,
0.33%, Free Chlorine 4%,

o COMP Dual Channel Only, Sets compensation type, (effect of ch2 on
ch1): Dissociation (pKa), NH,*, Free Chlorine, HF, S, Interference, X
ppm Sensor 2 = 1 ppm Sensor 1, Percentage % change per pH.

o Qty of SENSORS, Choose 1 or 2

R/

+* Load Default resets all Menus to factory default configuration.

@,

< Dampen, sets the number of measurements averaged for the displayed PV

3.2.4 INFO (INFORMATION MENU)
The Information Menu provides two choices,

++» Transmitter Screen, details the Name, Power type, Serial #, Firmware version

and the output configuration(s).

«* Sensor Screen, details the Name, Part #, Serial # and three sets of Calibration
data.

DS

»  COMP, displays the pKa, the sensor affected and the dissociation Factor

;
e

| LUNRIGURE SERSOR | HOME
SENSOR L FCla

SERSOR 3 PH c;mn

V [ SEHOU T LufF - | HOME

FlLoooZ

[ JHFURFMHEION | ‘:Em;

(AL

e
siteas

G

oS ULTH TLG LUDE T s

Pih = 7,500
s L o
RUTOP = RIA0

! |
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3.2.5 SIM (SiMULATION MENU)

The Simulation menu allows the Input or Output signals to be simulated.

R/

% SYSTEM allows the Input to be simulated. Two choices are available, FIXED is a ) S
fixed value, RAMP varies the signal across the 4-20 mA range, from the lowest “
value to the highest value and back, activating and deactivating relays if :
present. The RAMP has two adjustments the Ramp period, 30 seconds to 2 | 8 D G20
minutes and Duration; 1 cycle, 5, 10, 20, 30 minutes.

«*» RELAYS allows individual relays, #1, #2, and #3 to be activated and deactivated

% 4-20 mA allows the output to be simulated from 4.00 mA to 20.00 mA.

3.2.6 FAULT SCREENS

Fault Definition Recommendation
AN ERROR WAS FOUND
Memory Error WITH THE MEMORY OF ESL%E':JEEACTORY
THE MICROCONTROLLER
POWER IS OUT OF CHECK WIRING TO
Input Voltage OOT TOLERANCE THE TRANSMITTER
ONBOARD 12V IS RETURN TO FACTORY
+12v 00T OUT OF TOLERANCE FOR SERVICE
ONBOARD 3.3V IS RETURN TO FACTORY
+3.3V 00T OUT OF TOLERANCE FOR SERVICE
Loss of Comm COMMUNICATION WITH CHECK WIRING TO
ossotto THE SENSOR WAS LOST THE SENSOR
No Sensor NO SENSOR WAS FOUND CHECK WIRING TO
AT START-UP THE SENSOR
1) CLEAN SENSING TIP
2) VERIFY SOLUTIONS
Cal Failed iiINLEgR CALIBRATION 3) DO NOT LEAVE
UNATTENDED
4) RE-CALIBRATE
1) CHECK SENSOR OP
Relav 1 Exgired RELAY 1 TIME 2) CHECK AUX EQUIP
VL Exp ON EXPIRED A) PUMPS
B) TANKS
1) CHECK SENSOR OP
) RELAY 2 TIME 2) CHECK AUX EQUIP
Relay 2 Expired ON EXPIRED A) PUMPS
B) TANKS
1) CHECK SENSOR OP
) RELAY 3 TIME 2) CHECK AUX EQUIP
Relay 3 Expired ON EXPIRED A) PUMPS
B) TANKS

. ______________________________________________________________________________________________________________________________________________________}
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3.3 OuTPUT CONFIGURATION GUIDE
Install and wire the LXT380 Transmitter as described in Sections 2.1 and 2.2 above.

Connect the sensor to the transmitter as described in Section 2.2 above.

Supply power to the Model LXT380 transmitter.

Verify the proper measurement type is displayed, pH and FCl,. The sensor automatically uploads the measured
parameter, the calibration data and the range of measurement to the transmitter. The default configuration of
the 4-20 mA output is the range of the sensor, 0-14 pH for pH sensors and 0.00 -20.00 ppm for Free Chlorine. To
change the 4-20 mA range, follow the instructions in Section 3.3.1 below.

3.3.1 CONFIGURE 4-20 MA OUTPUT RANGE

+* Double activate any key except the HOME key to enter the HOME Menu. Follow the path below to set
the 4-20 mA range.

+* HOME Menu - Activate CONFIG - XMTR - OUTPUT - 4-20 (1)(2) > PV or
TEMP

%+ Activate CHANGE to enter New Values.

Y/

% Choose 4 mA value, activate OK
«+» Entervalue using A or ¥and NEXT to move to the next digit, activate

OK->Back
% Choose 20 mA value, activate OK,
Enter value using A or ¥and NEXT to move to the next digit, activate
OK->Back

«» Activate BACK to return to the CONFIGURE 4-20 mA screen or HOME to
return to the HOME Menu screen.

3.3.2 CONFIGURE 4-20 MA FAULT CONDITION AND CAL
«* Inthe CONFIGURE 4-20 mA screen, Activate MORE - FAULT or
++ Choose Low Fault 3.5 mA or Hi Fault 22 mA or NONE, (default setting NONE), Activate OK
%+ Activate BACK - CAL, connect DVM to 4-20 mA line, Activate 4.00 mA then adjust value to the DVM
reading, Activate 20.00 mA and adjust value to the DVM reading. The 4-20 mA output is calibrated.

3.3.3 CONFIGURE ALARM RELAYS (RELAYS OPTIONAL) L L TS mﬂm
% HOME Menu -> Activate CONFIG - XMTR = OUTPUT -> RELAYS->RLY1 4 ;;';Tg_
% Choose the ALARM, TIMER, FAULT or DISABLE mode for Relay 1 Lo ‘;‘é_..} “- (BACK]
% ALARM Displays: umm.(

o SET POINT ON: The Process Variable Value that activates the relay.
o EXPIRATION: Enter a time that should not be exceeded before the PV should have changed
enough to activate the OFF set point. At the Expiration time the relay is deactivated and a Fault
condition is initiated. Fault: Relay 1 Time expired: Cause: Loss of reagent, failed sensor ....
o Delay ON: The amount of time the PV must remain above/below the set point before the relay
activates.
o SET POINT OFF: The Value of the process variable that deactivates
the relay.
= SET POINT OFF > Set Point - Low Set Point
= SET POINT OFF < Set Point = Hi Set Point
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o Delay OFF: The amount of time the PV must remain above/below the hysteresis point before
the relay deactivates.
o STATE: Energize (relay is energized on activation)/De-energize (relay is de-energized on
activation)
+» TIMER activates the relay periodically for a specific duration, user configured period and duration
«» FAULT sets the relay condition to a de-energize state and NC relay closes in response to a Fault
condition.
«» DISABLE turns off the relay and removes it’s icon from the HOME screen

Setting up an Alarm Relay

+» Choose ALARM

¢+ Activate CHANGE to enter new values

+» Choose ON Set Point, Activate OK

«* Entervalue using A or ¥and NEXT to move to the next digit, activate OK, activate BACK (Min —Max

values indicate the range of acceptable values)

X3

8

Choose Expiration, Activate OK,

Choose time from drop down menu using A or V¥, activate OK, activate BACK

Choose OFF Set Point, Activate OK

Enter value using A or ¥and NEXT to move to the next digit, activate OK, activate BACK

Choose Delay ON, Activate OK

Enter value using A or ¥and NEXT to move to the next digit, activate OK, activate BACK

Choose Delay OFF, Activate OK

Enter value using A or ¥and NEXT to move to the next digit, activate OK, and activate BACK when done

X3

8

X3

8

X3

%

X3

8

X3

8

X3

%

K/
0’0

to exit Relay 1.

+* Repeat for Relay 2 and Relay 3.
L PENU HUME  Fec T

3.3.4 EXIT MENUS AND RETURN TO MAIN DISPLAY Hold is OM
Activate HOME Key to return to the Home Menu Screen m

f‘;«:__ {nn.‘!' Ili’—’x]
Activate Hold to turn OFF Hold | -

Activate EXIT Key to exit the menu
Save Changes?” activate YES
Hold is OFF

Choose Display Mode, DATA, mV or GRAF by activating selection Key. The

selection key displays which screen will be displayed next. (11#0)

o The type of graphical display used, Line, Bar or Gauge is selected in
CONFIG - XMTR - LCD - GRAPH - LINE, GAUGE, BAR

X3

S

X3

A

>

K/

S

K/
’0

L)

X3

A

SAVE

3.3.5 SENSOR START UP CHANGES?
E:

All sensors are supplied with protective caps over the sensing end. Remove the cap(s)

from the sensor before installing in the process. All sensors were calibrated at the

factory before shipment, no calibration should be necessary before use. Allow the FClz pPM m

sensor to equilibrate to the process solution conditions for % hour before verifying 2 |
o

the reading against a grab sample. If calibration is required follow the instruction in ]]4 2% s,g‘iggdgcl
U [ e TR

Section 4.0 below.
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3.4 USER SELECTABLE OPTIONS
3.4.1 SCREEN LIGHTING

LED back lighting is available on AC and DC powered instruments only.

Contrast can be adjusted for optimal viewing. The Backlight can be adjusted to

timeout after a set period of time or remain on.

Location: CONFIG - XMTR = LCD - Set Up - CONT, BACK LIGHT

3.4.3 GRAPHICAL DISPLAY

There are three graphical display choices:

A
(3

|

+* LINE, The Line graph is the value of the process variable displayed over some time period with the 4-20

mA range as the maximum/minimum values.

The Time scale is the amount of time displayed across the full screen. Choices include:

Full Screen Period

15 minutes

1 hour

12 hours

1 day

2 days

Sample Rate ( 1 point every)

10 seconds

40 seconds

8 minutes

15 minutes

30 minutes

< GAUGE, Live reading displaying 0-100% of 4-20 mA range. The Alarm Relay number(s), #1, #2 and#3
mark the respective set points on graph.
+ BAR, Live reading displaying 0-100% of 4-20 mA range. The Alarm Relay number(s), #1, #2 and#3 mark
the respective set points on graph.

Activating OK after selecting a Graphical Display will exit the menu structure and return to the Main Display.

Location: CONFIG > XMTR - LCD - GRAPH

3.4.4 TAG TRANSMITTER NAME

Two 16 character lines are available for naming the transmitter, Upper and Lower
case characters, Numbers and Punctuation are available. The information entered will
be displayed in the INFO screen and optionally in the Main display sequence if
activated in the TAG ON menu. The character set is listed below sequentially; the first
character in the set is an empty space.

[ ThG JTH60

;.," 1.‘,‘\ '.'C‘a.'* "m

U

BHCK

I"#S%&()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[¥]"_

‘abcdefghljklmnopqgrstuvwxyz{|}-=> ¢

Entry is accomplished by scrolling through the alphanumeric list with the A (forward ) and ¥ (backwards &)

arrows to the character of choice and then activating NEXT to advance the cursor to the next digit. Activating and

holding the A or ¥ keys will initiate two speed auto scrolling. Activate BACK to exit the screen.

Location: CONFIG -> XMTR - LCD - LABELS - TAG
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3.4.5 SENSOR NAME

Two 16 character lines are available for naming the Sensor, Upper and Lower case characters, Numbers and
Punctuation are available. The information entered will be displayed in the INFO screen. Entry is accomplished by
scrolling through the alphanumeric list with the A (forward ) and ¥ (backwards <) arrows to the character of
choice and then activating NEXT to advance the cursor to the next digit. Activating and holding the A or V¥ keys
will initiate two speed auto scrolling. Activate BACK to exit the screen.

Location: CONFIG - XMTR - LCD -> LABELS - SENSOR

3.4.6 PASSWORD PROTECTION

PASSWD Enter 4 character password to protect access to MENU Level, CAL Menu,
CONFIG Menu and SIM Menu (simulate). Each level can be turned ON or OFF and can
have a unique password. Upper Case Characters and Numbers are available for use.

Place the cursor in front of the level to be changed and Activate OK. Move the cursor
to ON and activate OK to change the password status from OFF to ON.

Entry is accomplished by scrolling through the alphanumeric list with the A (forward

—) and ¥ (backwards <) arrows to the character of choice and then activating NEXT
to advance the cursor to the next digit. Activating and holding the A or V¥ keys will
initiate two speed auto scrolling.

o MENU ON/OFF o Locks Main Menu

o CAL ON/OFF L Locks CAL and CONFIG
o CONFIG ON/OFF o Locks CONFIG

o SIM ON/OFF Locks SIM and CONFIG

In the case of a Lost or Forgotten password enter MSTR to access the screen.

Location: CONFIG - XMTR - PSSWD
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4.0 CALIBRATION 015211 L (1
The Model LXT380 transmitter provides three methods of calibration: ggﬁ%ﬁ%ﬁr

CAL SOLUTION m
4.0.1 AUTO CALIBRATION DESCRIPTION

Auto calibration is the primary calibration method for all measurements. AUTO
calibration automatically recognizes the calibration solution the sensor is in and [ SHASSEIRECRIN @Ry
proposes the actual temperature compensated value for acceptance. AUTO calibration
can be a single point or two point calibration. A single point calibration sets the zero
point or offset value of the sensor. The second calibration sets the slope or span of the
sensor.

When the AUTO key Cal 1 is activated the transmitter displays the PV (Process Variable)
and the associated mV signal from the sensor. When the reading has stabilized a
calibration value is AUTOmatically proposed, i.e. 0.00 mV 7.00 pH for pH, 0.00 mV 0.00
ppm for Free Chlorine. The user is prompted to accept the proposed calibration value or enter and accept
another value. Once Cal 1 is accepted the user is ask to continue to Cal 2, yes/no. If yes, then a second calibration
value is proposed when the sensor has stabilized in the second calibration solution. Accept the value and the

calibration is complete.
At the end of each calibration the Offset and Slope are displayed in the respective units, pH, mV, ppm.
4.0.2 STANDARDIZE CALIBRATION DESCRIPTION

A Standardize Calibration is a single point calibration where the transmitter’s reading
is adjusted to agree with a solution of known value, either a calibration standard or a

grab sample with a laboratory determined value. In many cases the constituents and

the activateure and temperature of the process solution are very different from the calibration solution. In these
cases, once the sensor has equilibrated to the process environment, the Zero Point or Offset value may have
shifted from the original calibration point. Standardization allows for correction of this type of offset.

When the STAND key is activated, the user is prompted to ENTER VALUE. The user enters the pH or Chlorine value
they want the transmitter to read and activate OK. The user is then prompted to accept the value, yes/no, and
the calibration is complete. Standardizations are single point calibrations. It changes the Offset value in a pH
calibration. It changes the Slope value in a Free Chlorine calibration. It is the primary calibration for Free
Chlorine. Enter the Free Chlorine value determined by a DPD test on the process water.

At the end of each calibration the Offset and Slope are displayed in the respective units, pH, mV, ppm.

4.0.3 MANUAL CALIBRATION DESCRIPTION

Manual calibration allows the user to enter calibration data for an electrode into the
transmitter without performing a calibration. A MANUAL Calibration requires the
entry of three pieces of data, (1) A concentration with the (2) corresponding mV
value and (3) a slope for the electrode. This allows laboratory generated calibration —C 1 gy
data for an electrode to be entered in a remote analyzer where calibration is difficult opphb -

or impractical. - 0Emy B K]

[ VES) 10 )
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The pictures show a Manual Calibration for a 0-20ppm Free Chlorine sensor using the
default values of 0.00 ppm = 0.00 mV and 15 mV/ppm.

Example: MANUAL Calibration for a pH electrode

Calibrate the pH electrode in the laboratory
Record the mV value of some pH Standard, pH 7.00 buffer = 6.8 mV (any pH
—mV pair will work)

3. Calculate and Record the slope of the electrode, -58.2 mV/pH
Install the electrode into the field mounted sensor

5. Activate MANUAL and enter the pH value, 7.00 pH, activate mV and enter
the corresponding mV value, 6.8 mV, activate OK, Accept Offset?, activate
YES, enter slope -58.2 mV/pH, activate OK, Accept Slope?, Activate YES

6. The Calibration is complete, the Offset and Slope values are displayed,
activate OK to exit.
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4.1 pH CALIBRATION PROCEDURES

AUTO Calibration recognizes pH 4.01, pH 7.00 and pH 10.00 buffer solutions for automatic, temperature
compensated calibrations. Any calibration solutions can be used but the pH value will have to be entered
manually. Follow the steps below to accomplish a pH calibration. Example uses pH 7.00 and pH 4.01 buffers.

4.1.1 AUTO CAL USING PH 4.01, 7.00, 10.00 BUFFERS

Action Prompt

Double Activate any MENU HOME, Hold is OFF

Button

Activate HOLD Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration
Activate CAL Is this a new Sensor? (Yes erases CAL Log in INFO, NO adds CAL to existing Log)
Activate Yes/NO Place Sensor in CAL Solution ( use pH 7.00 buffer)

Activate AUTO then CAL1 | STABILIZING, 7.00 pH x.x mV, 7.00 pH corrected Accept Cal 1?

Activate YES CAL1 Value 7.00 pH, Continue to CAL2? Move sensor to 4.01 pH buffer solution
Activate YES STABILIZING, 4.00 pH xxx.x mV, 4.00 pH corrected Accept Cal?

Activate YES OFFSET: 7.00 pH x.x mV, SLOPE: -59.16 mV/pH (data written to Log)

Activate OK Calibration complete

Activate HOME Hold is ON

Activate HOLD Turn off Hold

Activate EXIT Main Display

4.1.2 AUTO CAL USING OTHER PH BUFFERS

Action Prompt

Double Activate any MENU HOME, Hold is OFF

Button

Activate HOLD Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration
Activate CAL Is this a new Sensor? (Yes erases CAL Log in INFO, NO adds CAL to existing Log)
Activate YES/NO Place Sensor in CAL Solution

Activate AUTO then CAL1 | STABILIZING, 6.86 pH 8.2 mV, 7.00 pH corrected Accept Cal?

Activate NO Enter CAL 1 Value

Activate A ¥V NEXT 6.86 pH (use arrows and NEXT to enter pH Buffer value)

Activate OK 6.86 pH, 8.2 mV, Accept this Value

Activate YES CAL 1 Value 6.86 pH, Continue to CAL 2? (Place Sensor in 2" calibration buffer)
Activate YES STABILIZING, 9.18pH 135.6 mV, 10.00 pH corrected Accept Cal?

Activate NO Enter CAL 2 Value

Activate A ¥ NEXT 9.18 pH (use arrows and NEXT to enter pH Buffer value)

Activate OK 9.18 pH, 135.6 mV, Accept this Value

Activate YES OFFSET: 6.86 pH 8.2 mV, SLOPE: -59.16 mV/pH (data written to Log)

Activate OK Calibration complete

Activate HOME Hold is ON

Activate HOLD Turn off Hold

Activate EXIT Main Display

. ______________________________________________________________________________________________________________________________________________________}
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4.1.3 STANDARDIZE
Leave the sensor in the process solution, take a grab sample from the process and determine the pH or place
sensor in a calibration standard solution.

Action Prompt

Double Activate any MENU HOME, Hold is OFF

Button

Activate HOLD Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration
Activate CAL Is this a new Sensor? (Yes, erases CAL Log in INFO, NO adds CAL to existing Log)
Activate NO Place Sensor in CAL Solution (or leave in the process solution)

Activate STAND Enter Value

Activate A V¥ NEXT xx.xx pH (use arrows and NEXT to enter process pH value)

Activate OK xX.Xx pH, xxx.x mV, Accept Value?

Activate YES OFFSET: xx.xx pH x.x mV, SLOPE: xx.xx mV/pH (this data written to Log)
Activate OK Back to Cal Menu

Activate HOME Hold is ON (Activate HOLD to turn off Hold)

Activate HOLD Turn off Hold

Activate EXIT Main Display

4.2 FREE CHLORINE CALIBRATION PROCEDURES

AUTO Calibration is an awkward calibration for the Free Chlorine sensor. It is the only way to enter the actual zero
potential of the free chlorine sensor. The Slope calibration “Cal 2” is best accomplished in the Standardized menu,
it is much easier and more straightforward.

AUTO Cal recognizes 0.00 ppm Free Chlorine solutions in Cal 1. The Zero point calibration is very consistent for a
Free Chlorine sensor and should only be done after rebuilding or replacing the sensor. To perform a zero
calibration either run chlorine free water through the flow cell or remove the sensor from the flow cell and place
it in a beaker of dechlorinated water. The zero point calibration will take about an hour for a new sensor or rebuilt
sensor. Most sensors will burn down to a value of 0.1-0.2 mV, at this point accept the calibration and proceed to
Cal 2. Cal 2 sets the slope of the sensor. It is accomplished by setting the ppm value of the instrument to agree
with a DPD tested value of the water flowing through the FCA380 Analyzer. The analyzer will suggest a corrected
value of 0.00 ppm, 5.00 ppm or 10.00 ppm, which will not be correct unless that happens to be the actual value
of the sample water, Activate NO and enter the value from the DPD test. The nominal values for the High Range
FCL (0-20ppm) slope are 15 mV/ppm =5 mV. The nominal values for the Low Range FCL (0-5ppm) slope are 60 mV

20 mV.
Action Prompt
Double Activate any MENU HOME, Hold is OFF
Button
Activate HOLD Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration
Activate CAL Is this a new Sensor? (Yes erases CAL Log in INFO, NO adds CAL to existing Log)
Activate Yes/NO Place FC Sensor in CAL 1 Solution ( use 0.00 ppm solution) or go to CAL 2
To perform zero CAL activate CAL 1, to skip the zero Cal activate CAL 2
Activate AUTO then CAL 1 STABILIZING, 0.00 ppm, xxx.x mV, Accept Cal?
Activate YES CAL 1 Value 0.00 ppm, 0.2 mV, OK?
Activate OK Feed chlorinated water to the FCLXT380, run DPD test when the reading stabilizes.
If the calibration times out and returns to the Home Screen, Activate AUTO and select Cal
2.
Activate YES Continue to CAL2?
. ______________________________________________________________________________________________________________________________________________________}
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Activate YES STABILIZING, 2.25 ppm, 13.2 mV, 5.00 ppm corrected, Accept Cal?
Activate NO Enter Cal 2 Value, 2.25 ppm, Change value to the DPD tested value, OK?
Activate OK OFFSET: 0.00 ppm, 2.3 mV, SLOPE: 14.1 mV/ ppm (data written to Log)
Activate OK Calibration complete

Activate HOME Hold is ON

Activate HOLD Turn off Hold

Activate EXIT Main Display

4.4.2 STANDARDIZE

The Standardize Calibration is the Primary method for calibrating the Free Chlorine sensor. It is the easiest and

most straight forward method of calibration. Simply run a DPD test and enter the value in the entry screen.

Action

Prompt

Double Activate any
Button

MENU HOME, Hold is OFF

Activate HOLD

Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration

Activate CAL

Is this a new Sensor? (Yes, erases CAL Login INFO, NO adds CAL to existing Log)

Activate NO Place Sensor in Air or the process solution

Activate STAND Enter Value

Activate A ¥ NEXT Xxx.xx ppm (use arrows and NEXT to enter process value) OK?
Activate OK XXX.XX ppm, xxx.x mV, Accept Value?

Activate YES Current Value xx.xx, Desired Value xx.xx, Change xx.xx, OK?
Activate OK Back to Cal Menu

Activate HOME

Hold is ON (Activate HOLD to turn off Hold)

Activate HOLD

Turn off Hold

Activate EXIT

Main Display

4.4.3 MANUAL CAL

Manual Cal is a convenient way to reset the analyzer to default Status. Simply enter the actual zero point if it is
known or 0.00 ppm = 00.0 mV and the default slope, 15 mV/ppm (60 mV/ppm for Low Range FCL) and the
displayed value should be in the ballpark of the actual free chlorine value.

Action

Prompt

Double Activate any
Button

MENU HOME, Hold is OFF

Activate HOLD

Hold freezes 4-20 mA Output and locks Alarm Relays during Calibration

Activate CAL

Is this a new Sensor? (Yes, erases CAL Log in INFO, NO adds CAL to existing Log)

Activate NO

Auto, Stand, Manual, Temp

Activate MANUAL

Enter Zero Value

Activate A ¥V NEXT

00.00 ppm (use arrows and NEXT to enter ppm value)

Activate mV Button

Enter mV value for zero ppm solution (default use 0.5 mV)

Activate A ¥V NEXT

00.00 mV (use arrows and NEXT to enter mV value)

Activate OK OFFSET: 0.00 ppm, 0.2 mV, Accept Value?

Activate YES Enter Slope, 00.0 mV/ppm

Activate A V¥ NEXT 15.00 mV/ppm

Activate OK Slope 15.00 mV/ppm, (60.00 mV/ppm for Low Range) Accept this Value?
Activate YES Back to Cal Menu

Activate HOME Hold is ON (Activate HOLD to turn off Hold)

Activate HOLD Turn off Hold

Activate EXIT Main Display
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5.0 MAINTENANCE

The Model LXT380 transmitter requires no periodic maintenance, except to make sure the front window is kept
clean in order to permit a clear view of the display and allow proper operation of the navigation buttons. If the
window becomes soiled, clean it using a soft damp cloth or soft tissue. To deal with more stubborn stains, a
neutral detergent or spray cleaner like Windex may be used. Never use harsh chemicals or solvents.

When you open the front cover and/or cable glands, make sure that the seals are clean and correctly fitted when
the unit is re-assembled in order to maintain the housing’s NEMA 4X weatherproof integrity against water and
water vapor.

5.1 FREE CHLORINE SENSOR
Check the measurement at regular intervals, at least once a month. If the

membrane is visibly soiled clean it with a jet of water or a dilute HCI solution
between 1-5%. Do not clean with detergents or solvents that would reduce the
surface tension of the membrane.

Replacing the Membrane (PN 1000238)

Replace the membrane if heavily soiled or torn. First unscrew the measuring
chamber and pour out the potassium chloride electrolyte. Unscrew the
membrane cap. Remove the membrane from the cap, replace the membrane and
reinstall the cap on the measuring chamber. Finally Refill the measuring chamber
as described below.

Refilling the Sensor

Refill the sensor with electrolyte once a year or sooner depending on the chlorine
level measured. Refill every 6 months for levels between 10 — 20 ppm and at
every membrane change.

Unscrew the measuring chamber from the sensor and pour out the spent

solution.

Fill the chamber to approximately 1 cm from the top and tap it gently to dislodge Membrane o
—

any trapped bubbles inside the chamber.

Screw the measuring chamber vertically back onto the sensor ensuring all air Meamibiimie

inside the chamber is displaced with liquid. Cap

When the o-ring begins to seal continue slowly tightening until the stop.

The sensor is ready to use, re-polarize the sensor for 60 minutes and recalibrate
as described above.

Storage
The method for Storage of the sensor is dependent on time.

For short term storage of several weeks the sensor can be stored filled inside the yellow protective cap as long as
the membrane is not allowed to dehydrate. Make sure the sponge inside the cap is wetted. For longer terms rinse
out the electrolyte with distilled water and allow the sensor to dry. Loosely reassemble the dry sensor so as not
to tension the membrane during storage.

. ______________________________________________________________________________________________________________________________________________________}
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5.2 PH SENSOR

All electrochemical sensors require periodic cleaning and/or replacement. The life of an electrode is dependent
on the process conditions it is exposed to, a pH electrode may last a year or longer in potable water and only a
few weeks in a hot caustic bath. The chemical constituents in the process may coat the electrode surfaces
requiring the electrode to be removed and cleaned or replaced.

Cleaning agents should be specific to the type of coating, detergents and alcohols for removing greases and oils,
acids for removing hard water scales and metallic deposits or spray washing for flocculants and biofilms.

5.2.1 ELECTRODE CARTRIDGE INSTALLATION

Unless ordered separately, electrode cartridges are generally shipped installed in a sensor. Sensors ordered
without an electrode are shipped with a shipping plug to keep contamination from getting inside the sensor during
shipment or storage. The following procedure explains how to install the electrode cartridge in the sensor
assembly:

1. Remove the shipping plug by turning it counterclockwise.

2. Remove the electrode cartridge from the protective soaker boot. Be careful not to flex the electrode body
while removing the tape and the protective boot.

3. Rinse the electrode tip in tap water and wipe the electrode body dry then lubricate the o-ring seals with
the included lubricant. Save the protective soaker boot in the event the electrode must be stored at a
future time.

4. Carefully insert the electrode cartridge into the sensor assembly by turning until hand tight. The first o-
ring, closest to the front of the electrode, will be slightly visible if held horizontally.

NOTE: IF EXCESS FORCE IS REQUIRED DURING ELECTRODE INSTALLATION, CHECK FOR PROPER THREAD
ENGAGEMENT OR FOR AN OBSTRUCTION.

5.2.2 ELECTRODE CARTRIDGE REPLACEMENT
Periodic replacement of the electrode cartridge is required for pH, ORP and Specific lon sensors. The following
procedure explains how to replace the electrode cartridge in the sensor assembly:

1. Remove the electrode cartridge from the front of the sensor assembly by turning it counterclockwise.

2. Forinstallation procedure follow steps 2, 3, and 4 in section 8.3.1 electrode cartridge installation.

5.2.3 ELECTRODE CLEANING

An important aspect of sensor maintenance is the service of the electrode cartridge. After being in operation, an
electrode may begin to exhibit slow response or non-reproducible measurements. This may be due to coating of
the measurement electrode or clogging of the reference junction. Regular electrode cleaning reduces problems
associated with the coating and clogging. Frequency of cleaning will depend on the process and application. The
following procedures are used to clean pH and ORP electrodes.

If possible, the electrode should be cleaned without removing it from the sensor body. However, if the electrode
must be removed, the o-rings must be inspected and re-lubricated.
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5.2.4 pH ELECTRODE CARTRIDGE CLEANING

Remove the sensor from the process and carefully wash the wetted end of the electrode cartridge in a mild
solution of detergent and water or with methyl alcohol. If the electrode response is not improved, soak the
electrode in 0.1 Molar HCl for 5 minutes. Remove and rinse the electrode with tap water and soak in 0.1 Molar
NaOH for 5 minutes.

Remove the electrode from the NaOH solution, rinse the electrode with copious amounts of tap water and soak
in a 4 pH buffer solution for 10 minutes. This should improve the response of the electrode. If not, replace the
electrode.

If the electrode must be left out of the process for an extended period of time, store it in a solution of water
saturated with KCl or a 4.0 pH buffer solution. TAl does not recommend the storage of electrodes in distilled or
deionized water.

5.3 CONSTANT HEAD FLOW CONTROLLER (CHFC)

The CHFC is designed to provide a constant flow to the Free Chlorine Sensor (FCS) independent of variations in
the sample activateure. Decreasing the sample flow to the FCS will lower the output of the FCS. In most clean
water applications the CHFC requires no maintenance. The vertical position of the central tube sets the Head
Activateure of the system. It is set for optimal flow but lower flow rates can be attained by adjusting its height.

On a monthly basis visually inspect the CHFC, the interconnecting tubing and the drain tubing for obstructions or
sediments that may reduce the flow. The CHFC and tubing can be easily disassembled and cleaned with soap and
water. Some dirty applications like blowdown from Cooling Towers may require periodic cleaning due to
sediments.
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6.0 TROUBLESHOOTING

The FCA380 was evaluated and calibrated at the factory before shipment. Upon initial start up the system
should require minimal to no adjustments.

Verify the system has adequate flow, greater than 10 gals /hr. This is accomplished by setting the flow to the CHFC
so that the water fills the outer chamber and slightly overflows into the center tube. Verify the pH electrode and
the temperature sensor are reading correctly. These parameters effect the measurement and must meet the
standards listed in the Calibration Section above. If these conditions are met and problems still exist use the
Troubleshooting Table to find a remedy.

Troubleshooting Guide

Page 31

Symptom

Possible Cause

Remedy

Displayed value is Higher
than DPD test value.

Insufficient Polarization time

Damaged Membrane Cap

pH indication higher than
actual value

Temperature indication lower
than actual value

Electrical short or wet
connection inside the sensor
or cable assembly

Polarize FCS for full 90
minutes before calibration.

Replace Membrane Cap

Calibrate pH sensor

Calibrate the Temperature
(see Calibration) The
temperature sensor lags the
process temperature wait for
temperature equilibrium.

Remove measuring chamber
and dry the cathode surface, if
the indication does not go to
zero there is leakage. Replace
the sensor.

Displayed value is Lower than
DPD test value

Chloramine or other oxidants
present in sample yielding a
high DPD test.

Coated or dirty membrane

Low tension on the
membrane

Retest water

Clean or replace the
membrane

Verify the Measuring
Chamber is fully tightened
onto the body or replace
membrane.
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Displayed value is Lower than
DPD test value (cont’d)

Flow to low through the flow
cell

Air bubbles trapped on
membrane

Air bubble inside the sensor
between cathode and
membrane

pH indication lower than
actual value

Temperature indication is
higher than actual value.

Clean CHFC, fittings and
tubing, verify the sample feed
rate is 10+ gal/hr.

Loosen FCS fitting and lift
sensor slightly to purge air
trapped in the flow cell.

Refill sensor, see Maintenance

Calibrate pH sensor

Calibrate the Temperature
(see Calibration) The
temperature sensor lags the
process temperature wait for
temperature equilibrium.

Zero Chlorine Reading

No electrolyte in the sensor

Open Circuit on FCS, broken
or bad electrical connection

Refill Sensor

Check connector and wiring to
the connector inside the
LXT380

Unstable Chlorine Reading

Air bubbles on the membrane

Changing temperature, the
lag of the temperature sensor
looks like drift

Loosen FCS fitting and lift
sensor slightly to purge air
trapped in the flow cell.

Wait for equilibrium
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7.0 PARTS AND ACCESSORIES

7.1 FCA380 REPLACEMENT PARTS

Part # Description

S02052 Free Chlorine Sensor, Standard Range, 0.5 — 20.0 ppm HOCI/OCI
S02164 Free Chlorine Sensor, Low Range, 0.01 —5.00 ppm HOCI/OCI
K00277 Membrane Replacement Kit (2 Cap, 50 ml bottle of electrolyte )
CP03030 pH replacement electrode cartridge

SP3X-00-0C66-0B00 pH Sensor, 316L SS body with Flange, 4’ cable

7.1 LXT380 REPLACEMENT PARTS
Part # Description
501642 Screwdriver with magnetic tip
BP00123 SP3X sensor barrier
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APPENDIX

A. AUTO CAL BUFFER TABLES

°C pH pH pH

0 4.00 7.115 10.32
5 4.00 7.085 10.25
10 4.00 7.06 10.18
15 4.00 7.04 10.12
20 4.00 7.015 10.06
25 4.005 7.00 10.01
30 4.015 6.985 9.97
35 4.025 6.98 9.93
40 4.03 6.975 9.89
45 4.045 6.975 9.86
50 4.06 6.97 9.83
55 4.075 6.97

60 4.085 6.97

65 4.10 6.98

70 4.13 6.99

75 414 7.01

80 4.16 7.03

85 4.18 7.05

90 421 7.08

B.MODBUS RTU REGISTER LISTING

03 (0x03) READ HOLDING REGISTERS

This function code is used to read the contents of a contiguous block of holding registers in a remote device. The
Request Protocol Data Unit specifies the starting register address and the number of registers. In the Protocol
Data Unit Registers are addressed starting at zero. Therefore registers numbered 1-16 are address as 0-15.
The register data in the response message are packed as to bytes per register, with the binary contents right
justified within each byte. For each register, the first byte contains the high order bits and the second contains
the low order bits.

Request
Modbus ID (Slave Address) 1 Byte 1to 247 (0x01 to OxF7)
Function code 1 Byte 0x03
Starting Address 2 Bytes 0x0000 to OxFFFF
Quantity of Registers 2 Bytes 1to 125 (0x01 to 0x7D)
CRC 2 Bytes calculated

Response
Modbus ID (Slave Address) 1 Byte 1to 247 (0x01 to OxF7)
Function code 1 Byte 0x03
Byte Count 1 Byte 2 X N*
Register Value(s) *N X 2 Bytes
CRC 2 Bytes calculated
*N = Quantity of Registers
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Error

Modbus ID (Slave Address) 1 Byte 1 to 247 (0x01 to OxF7)
Error Code 1 Byte 0x86

Exception Code 1 Byte 01,02,03 or 04

CRC 2 Bytes calculated

06 (0x06) WRITE SINGLE REGISTER

This function code is used to write a single holding register in a remote device.

The Request Protocol Data Unit specifies the address of the register to be written. Registers are addressed
starting at zero. Therefore register number 1 is addressed as 0.

The normal response is an echo of the request, returned after the register contents have been written.

Request
Modbus ID (Slave Address) 1 Byte 1 to 247 (0x01 to OxF7)
Function code 1 Byte 0x06
Register Address 2 Bytes 0x0000 to OxFFFF
Register Value 2 Bytes 0x0000 to OxFFFF
CRC 2 Bytes calculated
Response
Modbus ID (Slave Address) 1 Byte 1 to 247 (0x01 to OxF7)
Function code 1 Byte 0x06
Register Address 2 Bytes | 0x0000 to OxFFFF
Register Value 2 Bytes 0x0000 to OxFFFF
CRC 2 Bytes calculated
*N = Quantity of Registers
Error
Modbus ID (Slave Address) 1 Byte 1 to 247 (0x01 to OxF7)
Error Code 1 Byte 0x86
Exception Code 1 Byte 01,02, 03 or 04
CRC 2 Bytes calculated
REGISTERS
Per the Modbus Application Protocol Specification (V1.1b)
Name Meaning (2 bytes each register) Regist | Return Read Requires | Register #
ers Data Writ Storage dec hex
Format e Initiate
Modbus D cve. | e oo oo Aot |y et o | o
address) w
Data Format g:;;ill;c’)rﬁat of the User Bus to the LXT380 (0- 1 Iifezietr R 1 o1
DF801, 2-DF8E1, 3-DF8N1) W
Baud Rate ?_aud Rate of the User Bus to the LXT380 (0-1200, 1 Iifezietr R 5 02
2400, 2-4800, 3-9600) w
BusMessage ;cl?etsql(;?:ssage count detected by the slave 1 Ii?e:gr R 3 03
device)
BusCommunicationsError total CRC error count 1 Ilifegietr R 4 04
SlaveExceptionError total count of exceptions detected 1 Iifegzr R 5 05
SlaveMessage det/(i);c:; messages addressed to the slave (remote 1 Iifezzr R 6 06
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total count of messages not responded to by the 16 bit
SlaveNoResponse slave (remote device) Integer R 7 07
total Negative Acknowledges returned by slave 16 bit
SlaveNAK (remote device) Integer R 8 08
total count of "slave busy" was returned for an 16 bit
SlaveBusy address message Integer R 9 09
t of that couldn't be handled d 16 bit
BusCharacterOverrun fgun Ot messages that couldn't be handled due Integler R 10 0A
character over-run condition
Reset all Modbus Error Resets all of the Modbus Error counters (defined 16 bit
Counters in Integer w 11 08B
Modbus spec) to 0, Write any value.
Product LXT380 Model . 16 bit
Number The Model Number of the Unit polled Integer R 12 oC
(Modbus)
LXT380 Serial Number (hi ;Jnlt Serial Number (32 bit integer hi word, bytes 32 bit 13 oD
word) and 2) Long R
i i iti Integer
LXT380 Serial Number (lo gnlt Serial Number (32 bit integer lo word, bytes g 14 OE
word) and 0)
LXT380 Mode ;J_mt operating mode (1-Startup, 2-Sensor Search, Iifezgr R 15 OF
Operate)
. . ) 16 bit
LXT380 Fault Status Unit Fault flags, bit defined Integer R 16 10
it Fault fl 2 I 16 bi
LXT380 2nd Fault Status usgc?)lt ault flags (2nd word reserved, currently not IntGeEgr R 17 1
LXT380 Warning Status Unit Warning flags, bit defined Ir%'?eg:r R 18 12
LXT380 2nd Warning gcr:tlt Warning flags (2nd word reserved, currently Iifeggr R 19 13
Status used)
) - ] . 16 bit
LXT380 FW Rev Firmware revision of the Control BD in ASC, ex. Integer R 20 14
1".
Rel -Relay 1, 1- 16 bi
Relay Number to Rzlgz r21umber to access data (0 - Relay 1, Int6eggr R 21 15
read/write 2 - Relay _5,) W
Read/Write Relay Type (O - Fault Type, 1 - Alarm 16 bit
Relay Type Type, 2 - Disabled, 3 - Timed) Integer R Y 22 16
W
Relay ON Setpoint (hi Read/Write Relay ON Setpoint (byte 3 and byte 32 bit 23 17
word) 2) Fllga_ti?g RW Y
oin
Relay ON Setpoint (lo Read/Write Relay ON Setpoint (byte 1 and byte 24 18
word) 0)
Relay OFF Setpoint (hi
ey Worg)pom (hi Read/Write Relay OFF Setpoint (byte 3 and byte 32 bit 25 19
2) Floating RW Y
Relay OFF Setpoint (I i
ey Worg)pom (lo Read/Write Relay OFF Setpoint (byte 1 and byte Point 26 1A
0)
Relay ON Delay (hi word) by}t?:azt):l/erte Relay turn on Delay time (byte 3 and 32 bit 27 18
; ; Floating RW Y
Relay ON Delay (lo word) by}::?)():l/erte Relay turn on Delay time (byte 1 and boint )8 1c
R Write Rel ff Delay ti
Relay OFF Delay (hi word) byt:%j/ rite Relay turn off Delay time (byte 3 and 32 bit 29 1D
Read/Write Relay turn off Delay time (byte 1 and Floating RW Y
Relay OFF Delay (lo word) bytgg)/ rite Relay turn off Delay time (byte 1 an Point 30 1E
16bi
Relay Energized State Read/Write Relay O - Energized, 1 - De-Energized Infeggr R Y 31 1F
W
Read/Write Expiration Time, used with alarm 16 bit
Relay Expiration type (0 Integer R Y 32 20
- None, 2 - 5min., 3 - 10min., 4 - 15min., 6 - 30min.) W
| iod Read/Write Timed Relay Period (0 - 15min., 1 - 16 bit n
Relay Perio 30min., 2 - 1hr., 3 - 2hr., 4 - 4hr.,5-8hr., 6 - Integer \; Y 33
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24hr.)
Read/Write Timed Relay Duration (0 - 15sec., 1 16 bit
Relay Duration - 30sec., 2 - Imin., 3-2min., 4 - 5min., 5 - R Y 34 22
. Integer
15min., 6 - w
10min.)
Read/Write Timed Relay Hold Time (0 - Off, 1 -
held for the duration time, 2 - duration + 15sec., 16 bit
Relay Hold Time 3 - duration Integer R Y 35 23
+30sec., 4 - duration + 1min., 5 - duration + 2min., w
6 - duration + 5 min., 7 - duration + 15min., 8 -
duration +
30min.)
4-20 mA Channel 4-20 mA channel number to access data (0 - 1st 16 bit
Number to 4- Integer R Y 36 24
read/write 20mA, 1 - 2nd 4-20) W
Read/Write 4-20 Type (0 - Range, 1 - 16 bit
4-20 Analog Type Temperature, 2 Integer R Y 37 25
- Sentinel) w
4-20 Analog Range, 4mA Read/Write 4mA range (bytes 3 and 2) applies to .
range (hi word) both range and temperature types 32 k{'t 38 26
4-20 Analog Range, 4mA Read/Write 4mA range (bytes 1 and 0) applies to FIoa.tlng RW Y
range (lo word) both range and temperature types Point 39 27
4-20 Analog Range, 20mA Read/Write 4mA range (bytes 3 and 2) applies to .
range (hi word) both range and temperature types 32 tf't 40 28
4-20 Analog Range, 20mA Read/Write 4mA range (bytes 1 and 0) applies to FIoa'tlng RW Y
range (lo word) both range and temperature types Point 41 29
L Tag Li ber t 16 bit
ong igeaér}svﬂgén erto Tag Line number to access data (0 - Line 1,1 - Integl—:‘r R Y 42 2A
Line 2) w
ASCII character bytes 0 and 1, ex. "AB" A - 65 (41
Long TagLine 1 (16 hexadecimal), B - 66 (42 hex), send 6566 (4142 16 bit R Y 43 2B
characters max) hex). The characters permitted are space ' ' (32 Integer W
base 10, 20
hex) through '}' 125 base 10, 7D hex).
16bi
Long Tag Line ASCll bytes 2 and 3 Int6ezgr R Y 44 2C
w
. 16 bit
Long Tag Line ASCll bytes4 and 5 Integer R Y 45 2D
W
. 16 bit
Long Tag Line ASCll bytes 6 and 7 Integer R Y 46 2E
W
. 16 bit
Long Tag Line ASCll bytes 8 and 9 Integer R Y 47 2F
W
. 16 bit
Long Tag Line ASCIl bytes 10 and 11 Integer R Y 48 30
W
. 16 bit
Long Tag Line ASCIl bytes 12 and 13 Integer R Y 49 31
W
. 16 bit
Long Tag Line ASCII bytes 14 and 15 Integer R Y 50 32
W
Initiate LXT380 Parameter Signals the user has completed entering the data 16 bit
Storage and Integer R 51 | 33
wants it stored. Write any value. W
Sensor Channel to Sensor channel number to access data (0 - 16 bit
read/write Sensor 1, Integer R 52 34
1-Sensor 2) W
d . . d 16 bit
SP3X Mode Unit operating mode (0- Integer R 53 35
SP3X Serial Number (hi Unit Serial Number (32 bit integer hi word) 32 bit 54 36
word) Long R
. . . o Integer
SP3X Serial Number (lo Unit Serial Number (32 bit integer lo word) 55 37
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word)
16 bit
SP3X Fault Status Integer R 56 38
SP3X Sensor Type Specific SP3X sensor type (see SP3X Sensor Types Iifeggr R 57 39
tab)
. Specific chemicals the SP3X is set to detect (see 16 bit
SP3X Sensor Chemical Sp3X Integer R Y 58 3A
Type Sensor Types tab) w
SP3X Max Range (hi Max sensor range (bytes 3 and 2) 32 bit 59 3B
word) Floating R
Point
SP3X Max Range (lo Max sensor range (bytes 1 and 0) 60 3C
word)
SP3X Min Range (hi word) Min sensor range (bytes 3 and 2) 32 bit 61 3D
Floatin R
SP3X Min Range (lo word) Min sensor range (bytes 1 and 0) Pointg 62 3E
SP3X Sensor Value (hi Current sensor value (bytes 3 and 2) 32 bit 63 3F
word) Floating R
Point
SP3X Sensor Value (lo Current sensor value (bytes 1 and 0) 64 40
word)
SP3X Sensor Voltage (hi Corresponding sensor voltage to the sensor F?Z ?'t R a
word) value (byte 3 and byte 2) I;)a' Ing 65
oint
SP3X Sensor Voltage (lo Corresponding sensor voltage to the sensor 32 b,lt
Floating R 66 42
word) value (byte 1 and byte 0) Poi
oint
SP3X Sensor .
Temperature (hi Sensor Temperature (bytes 3 and 2) 32 lglt 67 43
word) Floating R
SP3X Sensor Point
Temperature (lo Sensor Temperature (bytes 1 and 0) 68 44
word)
. . . . 16 bit
SP3X Sensor is a Sentinel Sensor is a Sentinel Type (0 - No, 1 - Yes) Integer R 69 45
16 bit
SP3X Sentinel Life % % of Sensor life remaining Integ:ar R 70 46
| inel Vol inmV li V
SP3X Sentinel Vs (hi (bjfgsgdaiedng)ne oltage (in mV) normalized to Vo 32 bit 71 47
word) Floating R
| inel Vol inmV li V i
SP3X Sentinel Vs (lo (bitC:seldaSnedng)ne oltage (in mV) normalized to Vo Point 7 48
word)
- - - - -
$P3X Sentinel Vo (hi g\e/ntmel 100% value (in mV) on the life relative to 32 bit 7 49
word) (bytes 3 and 2) Floating RW Y
inel 100% value (in mV he life relati Point
$P3X Sentinel Vo (lo g:e/ntme 00% value (in mV) on the life relative to 7 aA
word) (bytes 1 and 0)
SP3X Sentinel Range (hi Sentinel Range (bytes 3 and 2) 32 bit 75 4B
word) Floating RW Y
. - Point
SP3X Sentinel Range (lo Sentinel Range (bytes 1 and 0) 76 4C
word)
ASCII character bytes 0 and 1, ex. "AB" A - 65 (41
Sensor Full Name (18 | hexidecimal), B - 66 (42 hex), send 6566 (4142 16 bit R Y 77 4D
characters max) hex). The characters permitted are space '’ (32 Integer W
base 10, 20
hex) through '} 125 base 10, 7D hex).
16 bit
Sensor Full Name ASCll bytes 2 and 3 Integler R Y 78 4E
W
I b d 16 bit
Sensor Full Name ASCIl bytes 4 and 5 Integer R Y 79 4F
W
I b d 16 bit
Sensor Full Name ASCIl bytes 6 and 7 Integer R Y 80 50
W
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16 bit
Sensor Full Name ASCIl bytes 8 and 9 Integer R Y 81 51
W
s I SCll bytes 10 and 16 bit 82 | s2
ensor Full Name ASCIl bytes 10 and 11 Integer R Y 5
W
16 bit
Sensor Full Name ASCll bytes 12 and 13 Integer R Y 83 53
w
16 bit
Sensor Full Name ASCll bytes 14 and 15 Integer R Y 84 54
w
16 bit
Sensor Full Name ASCll bytes 16 and 17 Integer R Y 85
W
ASCII character bytes 0O and 1, ex. "AB" A - 65 (41
Sensor Abbreviated Name | hexidecimal), B - 66 (42 hex), send 6566 (4142 16 bit
. o R Y 86 56
(8 characters max) hex). The characters permitted are space'' (32 Integer
w
base 10, 20
hex) through '} 125 base 10, 7D hex).
16 bit
Sensor Abbreviated Name ASCll bytes 2 and 3 Integler R Y 87 57
w
. 16 bit
Sensor Abbreviated Name ASCll bytes 4 and 5 Integer R Y 88 58
W
. 16 bit
Sensor Abbreviated Name ASCll bytes 6 and 7 Integer \Z Y 89 59
. Signals the user has completed entering the data 16 bit
Initiate SP3X Storage and Integer w 90 5A
wants it stored. Write any value.
I -Callog1,1-CalL 16 bi
Cal log number to read g’az ?g number to read (0 - Cal Log 1, 1 - Cal Log Infezgr R 91 5B
Cal Log 3) W
SP3X Cal Log slope (hi (bytes 3 and 2) 32 bit 92 5C
word) Floating R
Point
SP3X Cal Log slope (lo (bytes 1 and 0) 93 5D
word)
SP3X Cal Log offset (hi (bytes 3 and 2) 32 bit 94 SE
word) Floating R
SP3X Cal Log offset (lo (bytes 1 and 0) Point 95 5F
word)
SP3X Cal Log offset .
Voltage (bytes 3 and 2) 32 p|t 96 60
(hi word) Floating R
SP3X Cal Log offset Point
Voltage (bytes 1 and 0) 97 61
(lo word)
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FAULT STATUS

Bit # bit meaning
0 Memory Error, either a Program Flash, RAM or NVM RAM checksum error has occurred
1 Input Voltage Out Of Tolerance
2 The On Board +12V is Out of Tolerance
3 The On Board +3.3V is Out of Tolerance
4 The Transmitter has lost communication link with the Sensor
5 There is no Sensor connected
6 Sensor Calibration Failed
7 Relay 1 on-time expired
8 Relay 2 on-time expired
9 Relay 3 on-time expired
10 Sentinel Error (useable life has expired)
11 Sentinel Poisoned
12 Membrane Error
13 NU
14 NU
15 NU

WARNING STATUS

Bit # bit meaning
0 The Sensor has changed from previously connect Sensor
1 Not Used (NU)

2 NU
3 NU
4 NU
5 NU
6 NU
7 NU
8 NU
9 NU
10 NU
11 NU
12 NU
13 NU
14 NU
15 NU

SENSOR TYPE

Data Meaning
Measurement
Decimal | Hexadecimal Chemical Sensor Type Units
16 0010 pH mV none
35 0023 FCA (max range) FCA mg/L
36 0024 FCA (min range) FCA mg/L
37 0025 FCAHR FCA mg/L
57 0039 FCL (max range) FCL mg/L
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