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Relays

The analyzer has two electromechanical relays with SPDT contacts. Each relay can be set to
function as a CONTROL, ALARM, TIMER or STATUS relay. CONTROL and ALARM relays can
be assigned to be driven by one of these measurements:

. Measured conductivity, % concentration or TDS

. Measured temperature

NOTE: Since TIMER and STATUS relays are driven by other criteria, the parameter
assigned to these relays is not relevant and, therefore, disregarded.

Refer to Section 7.5 for relay setup details.

NOTE: When a relay is set to function as a STATUS relay, it is no longer configurable.
Instead, it becomes a dedicated system diagnostic-only alarm relay that
automatically energizes when the “WARNING CHECK STATUS” message flashes on
the MEASURE screen. This occurs when the analyzer detects a “fail” diagnostic
condition. See Section 9.1 for more details.

Except for STATUS relays, during calibration the relay on/off states are affected in the same
way as the analog outputs by the “(HOLD/XFER/ACTIVE) OUTPUTS” screen selection. These
relays are also held at their present on/off states, transferred to desired preset on/off states, or
remain active to respond to measured values.
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1.2 Modular Consturuction

The modular construction of the analyzer provides electrical safety. The front panel keypad
assembly uses voltages no greater than 24 VDC, and is completely safe to handle.

Line power must be connected to specifically designated terminals on TB1.

WARNING:
REMOVE LINE POWER BEFORE NEARING THIS AREA TO PREVENT
ELECTRICAL SHOCK.

1.3 Retained Configured Values

All user-entered configuration values are retained indefinitely, even if power is lost or turned off.
The non-volatile memory of the analyzer does not require battery backup.

1.4 Analyzer Serial Nmber

A label with the analyzer model number, serial number, build date, and other items is located
on top of the enclosure.

1.5 EMI / RFl Immunity

The analyzer is designed to provide protection from most normally encountered
electromagnetic interference. This protection exceeds U.S. standards and meets European IEC
801-series testing for electromagnetic and radio frequency emissions and susceptibility. Refer
to Figure 1-1 and the specifications in Section 2.1 for more information.

FIGURE 1-1 EMI/RFI Immunity Diagram
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Section 2 - Specifications

Display Two-line by 16 character backlit LCD

NOTE: The measured value (conductivity, % concentration or TDS) or temperature can be
displayed separately or shown together on a single screen. Both analog output
values can also be shown.

Measurement Selectable Ranges

Conductivity pS/cm: 0-200.0 or 0-2000
mS/cm: 0-2.000, 0-20.00, 0-200.0 or 0-2000
S/lcm:  0-2.000

% Concentration 0-99.99% or 0-200.0%

DS 0-9999 ppm

Temperature -4.0 to 392.0°F or -20.0 to +200.0°C

Temperature Compensation Automatic from 14.0 to 392.0°F (-10.0 to +200.0°C) with

selection for Pt 1000 ohm RTD temperature element, or
manually fixed at a user-entered temperature

NOTE: The selected measurement (conductivity, % conc. or TDS) determines which of the
following temperature compensation methods are available:
Linear % per °C slope, built-in natural water temperature properties table, user-
entered temperature table, or no compensation

Sensor-to-Analyzer Distance Maximum cable length is a function of the measuring range
and allowable non-linearity. The following schedule is
recommended:

Full-scale Range Max.Length
200 to 2000 pS/cm 200 ft. (61 m)
2000 to 2,000,000 uS/cm 300 ft. (91 m)

NOTE: When measuring % concentration, convert the analyzer full-scale value to
conductivity to determine the maximum distance.

Outputs:

Analog Outputs (1 and 2) Two isolated 0/4-20 mA outputs; each with 0.004 mA (12-
bit) resolution and capability to drive up to 600 ohm loads.

NOTE: Each output can be assigned to represent the selected measurement (conductivity,
% conc. or TDS) or measured temperature. Parameter values can be entered to
define the endpoints at which the minimum and maximum mA output values are
desired (range expand).

Relays (A and B) Two electromechanical relays; SPDT (Form C) contacts;
U.L. rated 5A 115/230 VAC, 5A @ 30 VDC resistive

Relay Operational Mode Each relay (A and B) can be driven by the selected mea-
surement (conductivity, % conc. or TDS) or measured
temperature



PacE 8

Relay Function Modes:

Control

Alarm

Timer
Status

Relay Indicators

Calibration Methods:

Sensor ZERO
(all measurements)

Conductivity Measurement:

COND CAL
SAMPLE CAL

ELECTRONIC CAL

Concentration Measurement:

CONC CAL

COND CAL

TDS Measurement:

TDS CAL

Power Requirements

HART Communication:
(optional)

Memory Backup (non-volatile)

EMI/RFI Conformance

Electrical Certification

Settings for high/low phasing, setpoint, deadband, overfeed
timer, off delay, and on delay

Settings for low alarm point, low alarm point deadband, high
alarm point, high alarm point deadband, off delay, and on
delay

Relay is activated by user-entered interval and time duration
values

Not configurable; relay only activates when a sensor or
analyzer diagnostic WARNING condition exists.

Relay A and B LEDs indicate respective relay status

With the dry sensor in air, press keys to initiate
automatic system zeroing.

Enter compensation reference temperature, linear % per °C
slope, and one known reference solution value.

Enter one sample value (determined by laboratory analysis
or a comparison reading).

Enter one sample value to match conductivity simulated
utilizing a decade resistance box.

Enter one sample value (determined by laboratory analysis
or comparison reading).

Enter compensation reference temperature, linear % per °C
slope, and one known reference solution value.

Enter one sample value (determined by laboratory analysis
or comparison reading).

90-130 VAC, 50/60 Hz. (10 VA max.) or
190-260 VAC, 50/60 Hz. (10 VA max.)

Enables configuration and retrieval of measured data for
multiple analyzers over a communication link using
appropriate hand-held terminal or data system with HART
software

All settings retained indefinitely in EEPROM

Exceeds US and meets European standards for conducted
and radiated emissions and immunity; certified CE compliant
for applications as specified by EN 50081-2 for emissions
and EN 50082-2 for immunity

General Purpose UL, C-UL Pending
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2.2 Performance (Electrical, Analog Outputs)

Accuracy*
Stability*
Repeatability*

Temperature Drift*

0.5% of span
0.2% of span per 24 hours, non-cumulative
0.1% of span or better

Zero and Span: less than 0.02% of span/°C

*These typical performance specifications are:

1. Based on 25°C with conductivity of 500 uS/cm and higher. Consult factory for applications in
which conductivities are less than 500 pS/cm.

2. Derated above 100°C to the maximum displayed temperature of 200°C. Consult factory for
details.

Enclosure (Panel Mount)

Panel Cutout Dimensions:

Enclosure (Wall Mount)

Net Weight (Panel Mount)
Net Weight (Wall Mount)
Ambient Conditions:

Operation

Storage

Polycarbonate with NEMA 4X front panel; general purpose;
two brackets supplied.
3.70"H x 3.70" W x 6.03" L (94mm L x 94mm W x 153mm L)

3.59" W x 3.59" H (92mm W x 91mm H)

Fiberglass reinforced polyester, NEMA 4X, with (3) cable
grommets in bottom
7.50" W x 8.75" H x 6.00" D (19mm W x 22mm H x 15mm W)

1.7 Ibs. (0.8 kg) approximately
4.4 Ibs. (2.1 kg) approximately

-4 to +140°F (-20 to +60°C); 0-95% relative humidity, non-
condensing

-22 to +158°F (-30 to +70°C); 0-95% relative humidity, non-
condensing
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Section 3 - Physical Installation

After unpacking, it is recommended to save the shipping carton and packing materials in case
the instrument must be stored or re-shipped. Inspect the equipment and packing materials for
signs of shipping damage. If there is any evidence of damage, notify the transit carrier
immediately.

3.1 Location

1.

NOTE:

It is recommended to locate the analyzer as close as possible to the installed sensor.
The maximum allowable distance between an installed sensor and the analyzer
depends upon the full-scale value you set for the analyzer measuring range:

200-2000 uyS/cm 2000-2,000,000 puS/cm
Full-scale Value Full-scale Value

200feet(61m) | 300 feet (91 m)

When measuring % concentration, convert the analyzer full-scale value to
conductivity to determine the maximum distance.

Mount the analyzer in a location that is:
® Clean and dry where there is little or no vibration.
* Protected from corrosive fluids.

*  Within ambient temperature limits (-4 to +140°F or -20 to +60°C).

CAUTION:

EXPOSING THE ANALYZER TO DIRECT SUNLIGHT MAY INCREASE THE
OPERATING TEMPERATURE ABOVE ITS SPECIFIED LIMIT, AND
DECREASE DISPLAY VISIBILITY.



3.2 Panel Mounting
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Figure 3-1 illustrates the analyzer enclosure dimensions and panel mounting details. Using the
two supplied brackets, attach them to the analyzer case as shown to panel mount the analyzer.

FIGURE 3-1 Panel Mount Dimensions
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3.3 Wall Mounting

Figure 3-2 illustrates the anayzer wall mount enclosure and mounting dimensions.

Figure 3-2 Wall Mount Dimensions
< 7.50" >
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)
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Section 4 - Electrical Connections

Figure 4-1 shows the terminal arrangement and designations on the back of the analyzer.

NOTE: For easier wiring, terminal blocks can be unplugged from their mating connectors. All
terminals are suitable for single wires up to 14 AWG (2.5 mm?).

Wiring Tip! To comply with European Community (CE) electromagnetic
compatibility requirements, follow these general wiring guidelines:

1. Keep all cable shields as short as possible and connect them to earth ground.
2. Use Steward ferrite 28 BO590-000 or equivalent on:

®* Mains (line power) cable — no turns required.

®* Sensor cable — one turn required.

* mA analog output cables — two turns required.

* Relay cables — no turns required.

3. In harsh conducted RF conditions, connect the earth ground of the instrument
(Terminal 4 on TB1) to a local, known earth ground source.

FIGURE 4-1 DA1 Analyzer Terminal Designations
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4.1 Sensor Wiring

All Anderson Model HC1-series electrodeless conductivity sensors have a built-in Pt 21000 ohm
RTD temperature element for automatic temperature compensation and to measure
temperature.

Wiring Tip! Route the sensor cable in 1/2-inch, grounded metal conduit to
protect it from moisture, electrical noise, and mechanical damage.

For installations where the distance between sensor and analyzer exceeds
the sensor cable length, indirectly connect the sensor to the analyzer using a
junction box and interconnect cable.

NOTE: Do not route the sensor cable in any conduit containing AC or DC power wiring
(“electrical noise” may interfere with the sensor signal). Also, always re-calibrate the
system when the cable length between sensor and analyzer changes.

Refer to Figure 4-2 and connect the sensor (or interconnect) cable wires to Terminals 5 through
10 on TB3, matching colors as indicated.

NOTE: For best immunity to electromagnetic interference, connect the sensor cable’s outer
shield wire (clear with black band — not its clear-only inner shield wire) to a shield
terminal on TB2.

FIGURE 4-2 Connecting HC1 Electrodeless Conductivity Sensor
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4.2 Analog Outputs

Two isolated analog outputs (1 and 2) are provided. Each output can be set to be 0-20 mA
or 4-20 mA, and assigned to represent one of the following:

. Measured conductivity, % concentration or TDS

. Measured temperature

The outputs are isolated from the inputs and earth ground, but not from each other. For
output configuration details, see Section 4.4.

Wiring Tip! Use high quality, shielded instrumentation cable for connecting
the analog outputs. To protect the output signal from EMI/RFI, connect cable
shields to a shield terminal on TB2.

Each 0/4-20 mA analog output can drive a load of up to 600 ohms.

. Output 1: Connect the load to Terminals 4 and 5 on TB4, matching polarity as indi-
cated.
. Output 2: Connect the load to Terminals 6 and 7 on TB4, matching polarity as indi-

cated.
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4.3 Relay Outputs

The analyzer is equipped with two electromechanical relays. For relay setup details, see
Section 7.5.

CAUTION:

DO NOT EXCEED THE CONTACT RATING FOR EACH RELAY (5A 115/230
VAC). WHEN SWITCHING LARGER CURRENTS, USE AN AUXILIARY
RELAY SWITCHED BY THE ANALYZER RELAY TO EXTEND ANALYZER
RELAY LIFE. WHEN USING RELAY OUTPUTS, MAKE SURE THAT LINE
POWER WIRING CAN ADEQUATELY CONDUCT THE CURRENT DRAW OF
THE SWITCHED LOAD(S).

Two sets of SPDT relay outputs (Relays A and B) are provided at Terminals 8 through 13 on
TB4. The relay outputs are not powered. The line power used to power the analyzer may also
be used to power control/alarm devices with these relay contacts. Refer to Figure 4-3 for a
general wiring arrangement. Always check control wiring to insure that line power will not be
shorted by the relay switching action, and that wiring conforms to local codes.

WARNING:
MAKE SURE LINE POWER IS NOT PRESENT WHILE CONNECTING WIRES
TO TB4 RELAY TERMINALS.

FIGURE 4-3 Relay Wiring
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4.4 AC Line Power

Refer to Figure 4-4, 4-5 or 4-6 and connect line power to appropriate terminals on TB1 using
the standard three-wire connection arrangement. Use wiring practices which conform to local
codes (example: National Electric Code Handbook in the U.S.A.).

WARNING:

REMOVE LINE POWER WHILE CONNECTING LINE POWER WIRES TO THE
TB1 TERMINALS. ALSO, USE ONLY THE STANDARD THREE-WIRE
CONNECTION ARRANGEMENT FOR SINGLE-PHASE LINE POWER TO

PREVENT AN UNSAFE CONDITION, AND TO ENSURE PROPER
ANALYZER OPERATION.

NOTE: In all cases, connect the line power cable ground wire (usually green) to the “ground

symbol” terminal on TB1.

The “115” and “230” voltage circuits are protected with internal, board-mounted slow-blow fuses.

NOTE: For 230 volt split phase line power, be sure to conform to local codes with regard to
fusing the 115 volt line connected to the “N” terminal.

FIGURE 4-4 Connecting 115 Volt Single Phase Line Power (90-130 VAC)
3%
h
~
N
D
FIGURE 4-5 Connecting 230 Volt Single Phase Line Power (190-260 VAC)
23%
i
N
D
FIGURE 4-6

Connecting 230 Volt Split Phase Line Power (190-260 VAC)
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w
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Section 5 - User Interface

The user interface consists of a two-line LCD display and a keypad with MENU, ENTER, ESC, <,
=, #, and ¥ keys.

5.1 Display

The backlit, high resolution display is factory-set for optimum viewing contrast under all lighting
conditions. By using the keypad, you can display three types of screens:

. MEASURE Screens: The normal display mode shows measured values. Pressing the ¢
or = key sequentially scrolls through the measured value (conductivity, % concentration
or TDS), the corresponding uncompensated conductivity, temperature, analog Output
1 and 2 mA values, and the measured value and temperature.

. MENU Screens: These top-level and lower-level (submenu) screens within the three
main branches of the menu tree are used to access edit/selection screens for
configuration. (EXIT screens at the end of each menu branch enable you to move up one
level in the menu tree by pressing the ENTER key. This is functionally the same as
pressing the ESC key.)

o Edit/Selection Screens: These screens enter values / choices to calibrate, configure,
and test the analyzer.

5.2 Relay A and B Indicators

Relay A and B red LED indicators light when their respective relay energizes. (When a relay
overfeed timer has “timed out,” the respective LED continuously blinks until the overfeed
conditionis resolved.)

5.3 Keypad

The keypad enables you to move throughout the analyzer menu tree. The keys and their
related functions are:

1. MENU key: Pressing this key with the MEASURE screen displayed shows the “MAIN MENU
p CALIBRATE" screen. To display the CONFIGURE or TEST/MAINT top-level main branch
screen, press the & key. Pressing MENU key with a menu screen displayed always shows
the top-level screen in that branch. (Pressing MENU key also “aborts” the procedure to
change values or selections.)

2. ENTER key: Pressing this key does two things: it displays submenu and edit/selection
screens, and it enters (saves) configuration values/selections.

3. ESC key: Pressing this key always takes the display up one level in the menu tree.
(Example: With any “MAIN MENU” screen displayed, pressing the ESC key once takes
the display up one level to the MEASURE screen.) This key can also “abort” the procedure
to change a value or selection.
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¢ and = keys: Depending on the type of displayed screen, these keys do the following:

MEASURE Screen: Changes readout (in continuous loop sequence) to show
different measurements.

Menu Screens: These keys are non-functional.

Edit/Selection Screens: “Coarse” adjusts the displayed numerical value.

5. © and & keys: Depending on the type of displayed screen, these keys do the following:

MEASURE Screen: These keys are non-functional.

Menu Screens: Moves up or down respectively between other same-level menu
screens.

Edit/Selection Screens: “Fine” adjusts the displayed numerical value (holding key
down changes value faster), or moves up or down between choices.

FIGURE 5-1

DA1 Analyzer Keypad
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The MEASURE screen is normally displayed. Pressing the MENU key temporarily replaces the
MEASURE screen with the top-level “MAIN MENU p CALIBRATE” branch selection screen. Using
the keypad, you can then display other screens to calibrate, configure, or test the analyzer. If the
keypad is not used within 30 minutes, except during calibration or while using specific
analyzer test/main-tenance functions, the display will automatically return to the MEASURE
screen. To display the MEASURE screen at any time, press the MENU key once and then press
the ESC key once.

The MEASURE screen can show five different readout versions. To select between them, in
continuous loop sequence, press the < or = key. These are examples of the different versions:

MEASURE COND MEASURE COND
10.99 mS/cm = EN 19.9°C
OUTPUT1: 10.99mA 10.99 mS/cm
OUTPUT2: 11.99mA| = 19.9°C

NOTE: When the analyzer returns to its normal MEASURE screen mode, the appearing readout
is always the version last selected. Note that two of the MEASURE screen readout
examples show the factory-default “COND” notation on their top lines, illustrating the
analyzer notation feature. To create your own notation, refer to Section 7.2, subheading
“ENTER NOTE (top line of MEASURE screen).”

When the measured value is beyond the analyzer measuring range, a series of “ + “ or “ - “ screen
symbols appear, respectively indicating that the value is above or below range.



























































































































































