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INSTRUMENT SETUP GUIDE

This manual contains detailed instructions for all operating aspects of this instrument. Read
Part One for a general description of the Model CDCN-672. Part Two explains how to install
and wire the instrument. To familiarize yourself with the basic operation of the CDCN-672,
read Part Three, Sections 1, 2 and 3. The following guide shows which other sections of
Part Three to use for setup as a conductivity or % concentration analyzer.

Conductivity | Which way do you intend to use | % Concentration
the Model CDCD-672 analyzer?

Will you use a built-in conver-
sion table or the user-defined

conversion table? User-
Defined

Built-In

Setup for % Concentration
Using Built-In
Conversion Table

Section 6 (start on pg. 42)

Setup for % Concentration
Using User-Defined

Setup For Conductivity

Conversion Table
Section 8 (start on pg. 49)

Section 4 (start on pg. 32)

Calibration For Calibration For
Conductivity % Concentration

Section 5 (start on pg. 38) Section 7 (start on pg. 44)

Relay Setup
Section 9 (start on pg. 56)

Output Setup
Section 10 (start on pg. 59)

Using Security
Lock Feature

Section 11 (start on pg. 61)
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PART ONE - INTRODUCTION SECTION 1 - GENERAL INFORMATION

SECTION 1 - GENERAL INFORMATION

1.1 Instrument Capability

Two Analyzers In One | The CDCN-672 (110V, 60Hz) or CDCN-672 (230V, 50Hz)
conductivity analyzer must be used with CDE-3600-series
_electrodeless conductivity sensor. The instrument can be set
up to measure the conductivity or the % concentration of a
solution. When measuring concentration, built-in conversion
tables are provided for some of the more common solutions to
conveniently convert measured conductivity values to % concen-
tration. For other solutions, the operator can create a user-de-
fined table to convert conductivity to % concentration. Upto 10
data points can be entered via the keypad to define the solution
curve using conductivity and % concentration values.

Temperature | The electrodeless conductivity sensor used with the CDCN-
Compensation | 672 analyzer has an integral 1000 ohm platinum RTD to sense
the temperature of the solution being measured. This tempera-
ture data can be used in conjunction with one of the selectable
temperature compensation methods available to provide ac-
curate temperature-compensated conductivity or % concentra-
tion readings.

Display | The large liquid crystal display can alternately indicate four
Readouts | measured variables: conductivity, % concentration (only when
a conversion table is used to convert measured conductivity),
temperature (in °C or °F), or the 4-20 mA instrument output.

Operator Interface | Abbreviated identifiers are shown along with their related nu-
merical values to provide understandable readouts for instru-
ment setup, calibration and process monitoring. Procedure
messages prompt the operator during instrument setup and
calibration. System diagnostic error messages flash whenever
the instrument detects an abnormal system operating condi-
tion.

Output Flexibility | Isolated instrument outputs which track the measured conductiv-
ity or % concentration include 0-5VDC, 0-1 mA and 4-20 mA. An
ouput hold feature can be used to maintain the latest output during
calibration or instrument setup to suspend operation of the receiv-
ing device. A range expand feature allows the outputs to represent
any segment of the measuring scale. Also, the outputs may be
inverted so that they decrease instead of increase as the meas-
ured conductivity or % concentration increases.

-9- Manual M1728



PART ONE - INTRODUCTION

Operator Safety

1.2 Battery Back-up

1.3 Product identification

Manual M1728

SECTION 1 - GENERAL INFORMATION

The instrument has two SPDT relays to handle on/off control
requirements. Relays A and B can be independently set up to
operate in a control or alarm mode. In the control mode, the
relay can be selected to operate in response to increasing or
decreasing measured conductivity or % concentration and has
a setpoint and deadband. When a relay is set up for the alarm
mode, the relay operates as a “dual-alarm” relay with inde-
pendent low and high alarm points. In this mode, the relay will
transfer whenever the measured value decreases below the
low alarm point or increases above the high alarm point. In
either mode, both relays can be selected for “fail-safe” opera-
tion which reverses normal operation so that the relays will
deenergize when a power interruption occurs. Lastly, Relay B
can be alternately selected to operate as a “system diagnostic
alarm”relay instead of its normai operation. This enables Relay
B to transfer whenever a System diagnostic error or power
tailure is detected by the CDCN-672 to alert the operator.

Modular construction simplifies field servicing and provides
electrical safety for the operator. The LCD board assembly
(Figure 3-1) contains voltages no greater than 24 VDC and is
safe to handle. The display board is removable to access the
terminal strips on the power-supply board. The relays are
located on the backside of the power-supply board.

WARNING: REMOVE LINE POWER BEFORE HAN-

DLING POWER-SUPPLY BOARD TO AVOID ELECTRI-
CAL SHOCK.

A battery is provided to keep the volatile memory powered
when there is a line power interruption. This ensures that all
outputs and the CDCN-672's operating state are immediately
restored. The rechargeable nickel-cadmium battery can pro-
vide power for up to 5 months (at 25°C). This 10-year battery
is continualty trickle-charged whenever line power is applied.
A completely discharged battery recharges fully after 48 hours
of instrument operation. A BATTERY ON/OFF jumper is lo-
cated next to the battery’s “+" lead (Figure 3-1) to disconnect
the battery when the instrument is not used for an extended
time.

NOTE: All user-entered values are stored indefinitely in an-
other memory which is non-volatile. These values will
notbe lost even if this battery is depleted or the jumper
is either removed or in the OFF position.

The serial # of your instrument is located on the backside of
the display board (Figure 3-1).

-10-



PART ONE - INTRODUCTION SECTION 2 - SPECIFICATIONS

SECTION 2 - SPECIFICATIONS

2.1 Operational 910711V R—" 4-1/2 digit LCD with measurement unit and setup
variable identifiers, 7/8" high digits

Measuring Ranges:

Conductivity............. 0.0-200.0 uSjcm, 0-2000 uSjem, 0.000-2.000 mS/cm,
0.00-20.00 mS/em, 0.0-200.0 mS/cm, 0-2000 mS/em
or 0.00-8.00 S/cm, selectable with user-entered

tull scale value
Concentration ......... 0.0-100.0%
Temperature........... (<)10.0 to (+)200.0°C (14 to 392°F)

Ambient Conditions....—20 to 60°C (-4 to 140°F), O to 95% relative humid-
ity, non-condensing

Relay Function:

Operating Modes ....Controi: Setpoint with adjustable deadband. Se-
lectable operation in response to increasing or de-
creasing measured conductivity or %
concentration.

Alarm: Dual-alarm relay operation with low and
high alarm points and fixed deadbands (1.0 % of
full scale).

Fail-Safe: Reverses normal operation of Relays A
and B (in control, alarm or system alarm mode) so
that relays will deenergize if a power interruption
occurs.

System Alarm: Relay B transfers whenever instru-
ment detects a system diagnostic error. This mode
overrides normal control or alarm operating mode.

Indicators.......coeeeneee Relay A and B annunciators flash to indicate re-
spective relay status
Outputs.....coceceneieee Two SPDT contact outputs, U.L. rating:

5A 115/250 VAC, 5A @ 30 VDC resistive

Temperature

Compensation............. None, user-entered linear % per °C slope, user-en-
tered temperature curve, of automatic over -10 to
+200°C when built-in solution concentration con-
version table is used. Temperature sensor is 1000
ohm platinum RTD.

Sensor-to-Analyzer

DisStance .....ccoeereeeneeecss Maximum cable length is a function of measuring
range and aliowable non-linearity. The following
schedule is recommended:
Eull Scale Range
200 to 2000 microSiemens/cm.........ccceee 200 feet
2000 to 2,000,000 microSiemensfcm...... 300 teet

Power

Requirements............. 100-137 VAC, 50/60 Hz (less than 6 VA),
optional 200-275 VAC, 50/60 Hz

Remote

Output Hold .......cccceeve. LSTTL-compatible (active low) or switch closure input
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PART ONE - INTRODUCTION

2.2 Analyzer Performance
(Electrical, Analog
Outputs)

2.3 Mechanical

Manual M1728

SECTION 2. SPECIFICATIONS

Analog Outputs® ......... Isolated 0-1 mA, 100 ohms maximum load
Isolated 0-5 VDC, 50K minimum load
Isolated 4-20 mA, 800 ohms maximum load

Range Expand - The analog odtputs can be made to represent any
Segment of the measuring scale.

*Each output is isolated from the input, ground and line power, but not
from each other.

Sensitivity .................. 0.3% of span

Stabiiity....................... 0.1% of span per 24 hrs., non-cumulative
Non-linearity ............... 0.5% of span

Repeatability .............. 0.2% of span or better

Temperature Drift....... Zero: 0.025% of span per °C
Span: 0.025% of span per °C

Response Time.......... 0.1, 1, 10 or 30 seconds to 90% of value upon
step change, selectable

Enclosure ................... NEMA-4X, 1/2 DIN, polycarbonate with two 1/2-
inch conduit holes and two stainless steel mount-
ing brackets

Mounting

Configurations............. Surface, panel and horizontal pipe mount.
Vertical pipe mounting optional.

Net Weight ................. 3.5 Ibs. (1.58 kg) approx.

Dimensions ................ See Part Three, Section 2

12.



PART TWO - INSTALLATION SECTION 2 - MECHANICAL REQUIREMENTS

SECTION 1 - UNPACKING

Remove the Packing List and verify that you have received all
equipment. If you have any questions about the shipment,
please call the OMEGA Customer Service Department at
1-800-622-2378 or (203) 359-1660.

When you receive the shipment, inspect the container and
equipment for any signs of damage. Note any evidence of
rough handling in transit. Immediately report any damage to
the shipping agent.

NOTE: The carrier will not honor any claims unless all shipping
material is saved for their examination. After examining
and removing contents, save packing material in event
reshipment is necessary.

SECTION 2 - MECHANICAL REQUIREMENTS

2.1 Location 1. Locate the CDCN-672 within 200 ft. of where the conduc-
tivity sensor is to be installed (up to 300 ft. is permissible
for full scale ranges between 2000 and 2,000,000 mi-
croSiemens/cm).

2. Mount the CDCN-672 in a location that is:
m Clean and dry where little or no vibration exists.
m Protected from falling corrosive fluids.

m Within ambient temperature limits (-4 to +140°F, —20 to
+60°C).

CAUTION: MOUNTING IN DIRECT SUNLIGHT MAY
INCREASE TEMPERATURE ABOVE MAX. LIMIT.

2.2 Mounting Refer to Figure 2-1 for enclosure and mounting dimension
details. Figure 2-2 illustrates various mounting configurations.
Use the two stainless steel brackets provided to panel, surface
or pipe-mount the instrument. The bracket attachment config-
uration determines the mounting method.

To panel mount the CDCN-672:

1. Place Tinnerman fasteners on each mounting bracket as
shown in Figure 2-2.
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PART TWO - INSTALLATION

5.92 syRrFace
(150) POSITION

MOUNT
ONLY ’

SECTION 2 - MECHANICAL REQUIREMENTS

Place instrument into square panel
138 x 138 mm) and fasten brackets
No. 8-32 x 3/8" long screws.

cutout (5.43 x 5.43",
to instrument case with

NOTE: Use appropriate mounting bracket holes (depicted

in Figure 2-2 with screw heads) to properly position
brackets.

FastenNo. 10-32x 3/4" long screws into Tinnerman fasteners
until ends of screws are snugged against panel.
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PART TWO - INSTALLATION SECTION 3 - ELECTRICAL CONNECTIONS

OPTIONAL
VERTICAL
PIPE MOUNT

FIGURE 2-2 Mounting Configurations

2.3 Plugging Conduit Use conduit hubs or cable feed-thru fittings where cables enter
Holes the enclosure. Holes not used for cable entry should be sealed
with plugs.

NOTE: Use NEMA-4 rated fittings and plugs to maintain the
watertight integrity of the NEMA-4 enclosure. The left
conduit hole (viewed from front) is for power and relay
wires; the right conduit hole is for sensor cable and
instrument output wires.

SECTION 3 - ELECTRICAL CONNECTIONS

To access terminal strips for electrical connections, loosen four
thumbscrews and open enclosure door. Carefully remove LCD
board assembly (Figure 3-1 on page 20) by loosening the two
captive fasteners. Figure 2-3 on the next page shows terminal
designations for instrument hook-up.
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FART TWO - INSTALLATION

3.1 Sensor

3.2 Analog Outputs

Isolated
0-5VDC

Isolated
0-1 mA

Isolated
4-20 mA

SECTION 3 - ELECTRICAL CONNECTIONS

Itis recommended that sensor signal wires be run in 1 /2" metal
conduit for protection against moisture and mechanical dam-
age. Do not run signal wires in same conduit with power or

control wiring (“electrical noise” may interfere with sensor
signal).

Connect serisor (or interconnect) cable wires to SENSOR
Terminals 1 through 6 on TB2, matching colors as indicated.

The analog outputs track the measured conductivity or % concen-
tration. The outputs can represent the entire measuring scale
or any desired segment of it. To use the range expand feature,
refer to Part Three, Section 10.2 for instructions.

This output can drive a load of greater than 50,000 ohms.
Connect load (+) to Terminal 8 and load (-) to LO Terminal 9
on TB2. '

This output can drive a load of up to 100 ohms. Connect load
(+) to Terminal 10 and load (-) to LO Terminal 11 on TB2.

This output can drive a load of up to 600 ohms. Connect load
(+) to Terminal 12 and load (-) to Terminal 13 on TB2.

—
= N\
DE-POWER
o UNIT BEFORE
SERVICING
2\ T82
11@ [O}[YeC
o oo 2|@ [0fom |
3|{@ |0fsHo |9
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FIGURE 2-3  Electrical Hook-up Details

-16-



PART TWO - INSTALLATION

3.3 Remote Output Hold

3.4 Relay Outputs

SECTION 3 - ELECTRICAL CONNECTIONS

The instrument will accept an LSTTL-compatible (active low)
or switch closure input to hold the latest output during calibra-
tion or instrument setup to suspend operation of the receiving
device. Refer to Part Three, Section 10.3 for complete details.

Connéct switch closure wires to HOLD Terminal 14 and LO
Terminal 15 on TB2. When an LSTTL input is used, connect
signal “low” to LO Terminal 15.

Two sets of SPDT relay outputs are provided at Terminals 1
through 6 on TB1. They are not powered. However, the
instrument's line power may be used to power control or alarm
devices via these relay contacts. Refer to Figure 2-4 for wiring
details. An extra, unfused L1/HOT power source (Terminal 7
on TB1) is provided to connect line power to the relay outputs.
Always check control wiring to insure that line power will not
be shorted by the switching action of the relay contacts. Refer
to Part Three, Section 9 for relay setup instructions.

NOTE: Because of space limitations within the instrument
enclosure, itis recommended that bulky wiring connec-
tions (resulting from combinations of muitiple connec-
tions per terminal and large gauge wires) be
terminated outside the instrument enclosure, prefer-
ably in an external junction box.

CAUTION: Do not exceed each relay’s contact rating of SA
115/250 VAC. if larger currents are to be switched, use of
an auxiliary relay will extend relay life. When relay outputs
are used, the instrument's line power wiring must be
adequate to conduct the anticipated load(s).

\

/="
z
o
|
i
I
1
i
|
I
Jd

NEUT
HOT
P L_/—‘

FIGURE 24 Connecting Control Or Alarm Device(s) To Relay Outputs
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PART TWO - INSTALLATION

3.5 Line Power

Manual M1728

SECTION 3 - ELECTRICAL CONNECTIONS

Connect line power to MAINS (Power) Terminals 8, 9 and 10
on TB1. The L1 HOT Terminal 8 is fused (1/4 amp. slow-biow)
to protect instrument circuits. (NEUT Terminal 9 is also fused
on instruments equipped with the 230 VAC dual-fused option).
Use wiring practices which conform to local codes. Use only
the standard three-wire connection. The ground symbol Ter-
minal 10 grounds the instrument which is mandatory for safe
operation. Refer to Figure 2-3.

CAUTION: Any other wiring method may be unsafe or
cause improper operation of the instrument.

It is recommended not to run line power or relay outputs
powered off the fline in the same conduit with sensor signal
wires (“electrical noise” may interfere with sensor signal).
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PART THREE - OPERATION SECTION 1 - OPERATING CONTROLS

SECTION 1 - OPERATING CONTROLS

Two eight-position DIP switches, used for selecting relay op-
erating modes, solution concentration tables, temperature
compensation method, etc., are located at the right edge of the
LCD board assembly (Figure 3-1). These switches are ac-
cessed by opening the enclosure door which can be easily
removed by unsnapping it from its hinge.

The keypad, all switches and status indicators used for instru-
ment operation are described in this section. Familiarize your-
self with each item before operating the instrument.

1.1 Keypad Switches 1. EXAM/CANCEL key (Figure 3-1)

Selects the normal “measurement” display mode or an
“examination” display mode. Successive key presses al-
ternate the display between these two modes.

B In measurement mode:

Display shows measured variable selected with DISP
VAR key: conductivity, % concentration - if one of the
solution concentration conversion tables is used, tem-
perature, or the 4-20 mA instrument output.

| In “examination” mode:

Display shows setup variables and their stored values.
Setup data such as calibration values, relay setpoints,
etc. are called up in the sequence shown in Figure 3-2
by pressing the NEXT key (item 2). Values can be
changedbyusingthe t and e keys (items3and 4)
and are entered by pressing the ENTER/CANCEL HOLD
key (tem 5). Any entry routine may be cancelled by
pressing the EXAM/CANCEL key which also returns
display to normal measurement mode.

2. NEXT key (Figure 3-1)
m With display in measurement mode:
This key has no effect.
m With display in “examination” mode:

Scrolls display to show next menu of setup variables
with each press. After pressing ENTER/CANCEL
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3.

t

SECTION 1 - OPERATING CONTROLS

HOLD key (item 5) to enter a specific menu, each press
of the NEXT key displays the setup variables in se-
quence for that menu. The setup variables “wrap around”
from last to first within the menu. Refer to Table A in
Section 3.3 for a complete listing of all setup variables.

key (Figure 3-1)

®m With display in measurement mode:

This key has no effect.

®m With display in “examination” mode:

Increases flashing digit value by one with each key
press or continually advances digit value from 0 thru 9
by holding key down. This key isused with « key (item
4) to change displayed value to a new value.

N @

M v
JE — Seich 0. 7
[AJHL0 S CAL DBA a 18 —wans
.rsomsm VALUE SET PTB. ] :“:‘?Ei
. 15 =S

umS/cm

ppmAT . 2 1
TABLE ERROR HOLD OK LOCK —san)
— Seilch Mo §
7| e
T0as] S — Sodch 1. 2
G S — Swilch Mo |

N

DISP VAR BEGN CAL

END CAL outPytT

DISPLAY
H—H—-LTJ@':-. - > MODULE

L{li ASSEMBLY
:““ = 7 ‘

SERIAL # TAG

1.D. LOCATION n [‘—&

BATTERY
(Jumper Positions)

FIGURE 3-1 CDCN-672 LCD Board Assembly - Operating And Setup Controls

Manual M1728
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SECTION 1 - OPERATING CONTROLS

4. = key (Figure 3-1)

m With display in measurement mode:
This key has no effect.
m With display in “examination™ mode.

Progressively selects the next digit to the left to flash
with each press-and-release so that its value can be
changed with the T key (item 3). The flashing digit
“wraps around” from far left to far right.

ENTER/CANCEL HOLD key (Figure 3-1)
m With display in measurement mode:

Cancels output hold feature when pressed together
with OUTPUT key (item 9).

m With display in “examination” mode:

A. Enters displayed value into memory (if within ac-
ceptable range) for the indicated setup variable.
Display flashes “OK” for approximately 5 seconds
to confirm entry.

B. Cancels output hold feature when pressed together
with OUTPUT key (item 9).

DISP VAR key (Figure 3-1)
m With display in measurement mode:

Scrolls display with each key press to show the follow-
ing measured variables:

A. Conductivity in uS/cm, mS/cm or S/cm.

B. % Concentration - only when one of the solution
concentration conversion tables is used to convert
the measured conductivity.

C. Temperature in °C or °F.
D. The 4-20 mA instrument analog output.

NOTE: As a display check, all indicators light up (as
shown in Figure 3-1) when 4-20 mA output
variable is displayed and e= key is pressed.

m With display in “examination” mode:

This key has no effect.
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1.2 DIP Switches

Manual M1728

Upper Switch
Bank (S10)

7.

10.

SECTION 1 - OPERATING CONTROLS

BEGIN CAL key (Figure 3-1)
m With display in measurement mode:

A. Displays stored value for LO or HI CAL VALUE
setup variable used in “two-key” calibration method.
Each key press alternately displays both stored
values. EXAM/CANCEL key must be pressed to
return display to normal indication.

B. Initiates calibration of a point used in “two-key”
calibration method. Specific conductivity (or % con-
centration) reference solution values should be
stored in memory before using this key to initiate
calibration. See Part Three, Section 5.4 (or Section
7.4 for % concentration) for details.

| With display in “examination” mode:

This key has no effect.

. END CAL/HOLD recessed button (Figure 3-1)

® With display in measurement mode:

Activates output hold feature when pressed together
with OUTPUT key (item 9).

m With display in “examination” mode:

A. Completes calibration of a point used in “two-key”
calibration method.

B. Activates output hold feature when pressed to-
gether with OUTPUT key (item 9).

. OUTPUT key (Figure 3-1)

With display in measurement or “examination” mode:

A. Activates output hold feature when pressed together
with recessed END CAL/HOLD button.

B. Cancels output hold feature when pressed together
with ENTER/CANCEL HOLD key.

RELAY A ALM/CTRL switch (No. 8, Figure 3-1)

ALM POSITION (up) - Selects alarm mode of operation
for Relay A (dual-alarm points).

CTRL POSITION (down) — Selects control mode of opera-
tion for Relay A (setpoint and deadband).
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11.

12.

13.

14.

15.

16.

SECTION 1 - OPERATING CONTROLS

RELAY A HI/LO switch (No. 7, Figure 3-1)

HI POSITION (up) = Selects Relay A to operate in re-
sponse to increasing measured conductivity or % concen-
tration.

LO POSITION (down) - Selects Relay A to operate in
response to decreasing measured conductivity or % con-
centration.

RELAY B ALM/CTRL switch (No. 6, Figure 3-1)

ALM POSITION (up) - Selects alarm mode of operation
for Relay B (dual-alarm points).

CTRL POSITION (down) - Selects control mode of opera-
tion for Relay B (setpoint and deadband).

RELAY B HYLO switch (No. 5, Figure 3-1)

HI POSITION (up) - Selects Relay B to operate in response
to increasing measured conductivity or % concentration.

LO POSITION (down) - Selects Relay B to operate in
response to decreasing measured conductivity or % con-
centration.

RELAY B SYS mode switch (No. 4, Figure 3-1)

In the DOWN position, this switch selects Relay B to operate
as a “system alarm” relay which overrides the control or
alarm mode selected with RELAY B mode switch (item
12). This SYS mode switch has no effectin the UP position.

FAIL SAFE switch (No. 3, Figure 3-1)

in the DOWN position, this switch selects fail-safe opera-
tion for Relays A and B which reverses normal operation
so that the relays will deenergize when a power interruption
occurs. This switch has no effect in the UP position.

X and Y switches (No. 2 and No. 1 respectively, Figure 3-1)

These two response time switches configure the CDCN-
672 for:

A. The time it takes for the display and analog outputs to
respond to a change in the measured conductivity input.

B. The rate of change that is acceptable for the conduc-
tivity input during calibration when using the “two-key”
method.

C. The rate of change thatis acceptable for the tempera-
ture input during calibration when using the “two-key”
method.
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Manual M1728

Lower Switch
Bank (S11)

17.

18.

19.

20.

21.

22.

SECTION 1 - OPERATING CONTROLS

To select one of the four response times, place X and Y
switches in the positions shown in the following matrix:

Display/Output Rate Of Change Switch Pos.
ResponseTime | For Cond. Input | For Temp. input | X Y
0.1 sec. 10% F.SJ/6sec. | 19C/30 sec. up up
1 sec. 0.1% F.S/2 sec. 1°C/ 2 min. UP | DOWN
10 sec. 0.1% F.S./3 sec. 1°C/ 3 min. DOWN | UP
30 sec. 0.1% F.S./S sec. 1°C/5 min. DOWN | DOWN

C/F switch (No. 8, Figure 3-1)

In the UP position, this switch selects measured tempera-
ture to be displayed in °C. In the DOWN position, the
measured temperature is displayed in °F.

CONC NONE switch (No. 7, Figure 3-1)

In the DOWN position, this switch selects the CDCN-672
to be used as a conductivity instrument — not a % concen-
tration monitor. This switch has no effect in the UP position.

CONC TABLE switch (No. 6, Figure 3-1)

In the DOWN position, this switch enables one of the
buiit-in solution concentration conversion tables to be se-
lected to convert measured conductivity to % concentra-
tion. This switch has no effect in the UP position.

CONC USER switch (No. 5, Figure 3-1)

In the DOWN position, this switch selects the user-defined
solution concentration conversion table to be used to
convert measured conductivity to % concentration. ThlS
switch has no effect in the UP position.

TEMP COMP NONE switch (No. 4, Figure 3-1)

In the DOWN position, this switch selects that there will not
be any temperature compensation applied to the meas-
ured conductivity. Raw, uncompensated conductivity or %
concentration values will then be displayed. This switch
has no effect in the UP position.

TEMP COMP LINEAR switch (No. 3, Figure 3-1)

In the DOWN position, this switch selects the user-entered
linear compensation slope value (in % per °C) to be applied
to the measured conductivity. This switch has no effect in
the UP position.
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1.3 BATTERY Jumper

1.4 Status Indicators

23.

24.

25.

26.

27.

SECTION 1 - OPERATING CONTROLS

TEMP COMP TABLE switch (No. 2, Figure 3-1)

in the DOWN position, this switch selects the temperature
compensation curve in the selected built-in solution con-
centration conversion tabte to be applied to the measured
conductivity. This switch has no effect in the UP position.

NOTE: If no conversion table or the user-defined conver-
sion table is selected with the CONC NONE or
CONC USER switch respectively, the TEMP
COMP TABLE switch must be in the UP position.

TEMP COMP USER switch (No. 1, Figure 3-1)

In the DOWN position, this switch selects the user-defined
temperature table curve (up to 10 user-entered data
points) to be applied to the measured conductivity. This
switch has no effect in the UP position.

BATTERY jumper (Figure 3-2)

ON - Connects battery to keep the volatile memory pow-
ered when there is a line power interruption. This ensures
that all outputs and the CDCN-672's operating state are
immediately restored to their original status when line
power is returned.

OFF - Disconnects battery when instrument is not to be
used for an extended time.

NOTE: All user-entered values are stored indefinitely in
another memory which is non-volatile. These val-
ues will not be lost even if this battery is depleted
or the jumper is removed or in the OFF position.

A and B relay indicators (LCD display)

Respective indicators flash on and off to indicate that the
instrument control state has initiated relay action (for nor-
mal or fail-safe relay operation).

HOLD indicator (LCD display)

Indicates that the output hold feature is in use (instrument
output values are maintained and relays configured for
control mode are suspended in “off” state).

NOTE: After 30 minutes, HOLD indicator flashes to indi-
cate that output hold feature will be automatically
cancelled in 30 seconds. Pressing any key ex-
tends hold feature for another 30 minutes.
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30.

SECTION 2 - MEASURED VARIABLES

28. OK indicator (LCD display)

Flashes for approximately 5 seconds to confirm successful
entry of a setup variable value.

. LOCK indicator (LCD display)

Indicates that instrument keypad entry is “locked” to pre-
vent unauthorized tampering of stored setup variable val-
ues. Refer to Section 11 for security lock feature
instructions.

NOTE: Calibration values can be entered and all stored
setup variable values can be displayed when in-
strument is “locked”.

ERROR indicator (LCD display)

Flashes to indicate an incorrect entry or aiternately flashes
with “Er 1", "Er 2", etc. to up to “Er 12" to indicate a system
diagnostic error causing improper system operation.

SECTION 2 - MEASURED VARIABLES

Manual M1728

The CDCN-672 can display four measured variables. With the
display in the measurement mode, each press of the DISP
VAR key sequentially displays:

Conductivity in uS/cm, mS/cm or S/cm.

% Concentration — only when one of the solution concen-
tration conversion tables is used to convert the measured
conductivity.

m Temperature in °C or °F.

B The 4-20 mA instrument analog output.
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SECTION 3 - SETUP VARIABLES

SECTION 3 - SETUP VARIABLES

3.1 Calling Up
Setup Variables

3.2 Entering Values

3.3 Setup Variables
Call-up Chart And
Table Of Descriptions

1. Pressing the EXAM/CANCEL key while the display is in
the measurement mode changes the readout to an “exami-
nation” mode to show the first of five menu identifiers. Each
menu contains different setup variables to configure the
instrument.

2. Each press of the NEXT key scrolls the display to show the
identifier for the next menu of setup variables.

3. With the display indicating the identifier for the desired
menu, press the ENTER key to access the first setup
variable within that menu.

4. Each press' of the NEXT key displays the next setup
variable, in sequence, for that menu. The setup variables
“wrap around” from last to first within each menu.

The EXAM/CANCEL key may be pressed anytime to return
the display to the measuring mode.

The t and e keys are used to change displayed setup
values. Each press of the t key increases the flashing digit
value by one. When held down, the t key continually ad-
vances the value. Pressing and releasing the « key se-
lects the next digit to the left to flash, indicating that it can now
be changed with the T key. After establishing the desired
value, press the ENTER key to store it in memory. Thereafter,
“OK” flashes for approximately 5 seconds to confirm that the
entry was accepted or “ERROR" flashes if the entry was invalid.

Figure 3-2 on the following page shows the four measured
variable display modes (shaded boxes at top left of chart), the
five menus of setup variables (across top of chart), and the
call-up order of the setup variables within each menu. Depend-
ing on selected DIP switch settings, specific setup variables
are not displayed and do not apply (see footnotes at bottom of
chart).
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SECTION 3 - SETUP VARIABLES

The following table lists each of the five setup variable menus,
the setup variables within each menu in exact order of call-up,

and describes their use and entry value rang

e. The far right

column can be used to write in entered setup values for

convenient referral.

Table A — DESCRIPTION OF SETUP VARIABLES

Displayed
Identifier

Use

Entry Value Record
Range Your
Min. | Max. E;trv

Establishes low calibration point for two-point

calibration solution used for “two-key” method.

“LO CAL Cond. 0.0 40.0%F.S.
VALUE" | conventional calibration method. Conc.| 0.0% 100.0%
*Hi CAL | Establishes high calibration point for two-point Cond. | 20.0%F.S. | 1000.0%F.S.
VALUE" | conventional calibration method. Conc.| 0.0% 100.0%

“LO STD | Sets the value of lower conductivity or % concentration | Cond. 0.0 90.0%F.S.
VALUE" | reference solution used for “two-key” calibration method. | Conc. 0.0% 97.0%

o ret | Sets the temperature compensation value for the lower 9 o
LO %1 calibration solution used for “two-key” method. 0.00% 5.00%

“HI STD | Sets the value of higher conductivity or % concentration Cond. | 10.0%F.S. {1000.0%F.S.

VALUE" | reference solution used for “two-key” calibration method. | Conc. 1.0% 100.0%
“HI %/C" Sets the temperature compensation value for the higher 0.00% 5.00%

dEGC"

“CAL

'dEG F” Menu

2000

Sets calibration point for single-point temperature °c 0.0
VALUE" | calibration. F 32.0 392.0
“LO CAL | Sets low calibration point for two-point temperature °C
VALUE" | calibration. °F
“HiI CAL | Sets high calibration point for two-point temperature c .
VALUE" | calibration. F
o “fLAY” (Relay) Menu L o i
. . Cond. . 100.0%F.S.
S 2 .
ET PT A% | Sets setpoint at which Relay A transfers Conc. | 0.0% 100.0%
Cond. 0.0 50.0%F.S.
‘DB A% .
Sets deadband for Relay A Gone. | 0.0% 50.0%
SEI'.:;? A Sets low alarm point at which Relay A transters. Cond. 0062 % 10:’0?3;3
ser 1b. 53 | Sets high alarm point at which Relay A transfers. g°°:: 0062/0 1°1°6%°’;';;S'
“SET PT B-? . . . Cond. 0.0 100.0%F.S.
Sets setpoint at which Relay B transfers Come. | 0.0% 100.0%
Cond. 0.0 50.0%F.S.
“DB B® ,
Sets deadband for Relay B Gonc. | 0.0% 50.0%
- 0,
SE Il:._Cr) g™ Sets low alarm point at which Relay B transfers. Cond. 0060% 10:’0%/;;8
CO| 1C. g 770
- 90,
SET ';.lr g= Sets high alarm point at which Relay B transfers. g:"n: 0062 " 1O$Og€flos J
. \J/0 .

! Only provided and displayed when the linear %/°C temperature compensation method is selected
measuring mode.

: Only provided and displayed when relay is configured for control mode of operation.
Only provided and displayed when relay is configured for alarm mode of operation.
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PART THREE - OPERATION SECTION 3 - SETUP VARIABLES

Table A — DESCRIPTION OF SETUP VARIABLES (Continued)
. Entry Value Record
?t"’plgfy,“ Use Range Your
ontilier Min, Max. | Entry
Sets simulated conductivity or % concentration Cond. 0.0 100.0%F.S.
*SIM VALUE™ | value for diagnostic purposes. The analog and
relay outputs respond to the displayed value. Conc. | 0.0% 100.0%
LO Sets low endpoint at which minimum outputs Cond. 0.0 100.0%F.S.
OUT VALUE" | (0 VDC, 0 mA and 4 mA) are provided. Conc. 0.0% 100.0%
“Hi Sets high endpoint at which maximum outputs Cond. 0.0 100.0%F.S.
OUT VALUE" | (5 VDC, 1 mA and 20 mA) are provided 100.0%
“ZErO Zeros the instrument during startup procedure. No value is entered.
“200.0uS/cm”, | Selects display format (measurement units and decimal | £ key is used to
“2000 uSjem®, | point position) during initial instrument setup. select display format.
“2.000 mS/cm”,
“20.00 mSjcm”,
“200.0 mS/cm”,
“2000 mS/cm”,
-or-
“8.00 S/cm™
"0000" and “LOCIKKC™| Activates the security lock feature. 0000 | 9999 |[——
“tb 1%", Selects one of the built-in conversion tables or the user- Built-in or user-defined
"tb 2%", defined conversion table to convert conductivity values to | table is selected by
“tb 3%”, % concentration. DIP switch settings.
“b 4%", t or = keys further
b 5%, select the desired built-
“tb 6%", in table (if selected).
b 7%",
“tb 8%",
“tb 9%”,
-or-
“TABLE Pt 1CONC™
“%/°C", Selects a temperature compensation method to be T.C. method is
“TABLE tb 1%/°C",| applied to the measured conductivity. selected by DIP switch
“TABLE tb 2%/°C", seftings.
“TABLE tb 3%/°C",
“TABLE tb 4%/°C",
“TABLE tb §%/°C",
“TABLE tb 6%/°C",
“TABLE tb 7%/°C",
“TABLE tb 8%/°C",
“TABLE tb 9%/°C",
-Of—-
“TABLE Pt 1 TCY

* Only provided and displayed when the output hold feature is not in use.

5 One of these values is displayed only when no conversion table or the user-defined % concentration conversion table is selected. When a
built-in conversion table is selected, the correct display format for that table is automaticaily established.

S One of these identifiers is displayed only when the corresponding built-in conversion table or user-defined conversion table is selected.

7 One of these identifiers is displayed only when the user-defined conversion table is selected and the linear %/°C or user-defined temperature
table compensation method is used.
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SECTION 4 - SETUP FOR CONDUCTIVITY

SECTION 4 - SETUP FOR CONDUCTIVITY

4.1 Checking Battery
Backup Jumper

4.2 Selecting Conductivity
Measurement Mode

4.3 Selecting Display
Format

Establishing
Measurement Units
And Decimal Pt. Position

Establishing
Full-Scale Value

When the CDCN-672 is used for measuring the conductivity of
a solution, use the setup instructions in this section. If the
CDCN-672 is to be used to display soiution concentration in
%, disregard this section and, depending on whether you're
using a built-in or the user-defined conversion table, use the
setup instructions in Section 6 or Section 8 respectively.

An internal battery powers the volatile memory in the event that
line power is lost. This ensures that all outputs and the CDCN-
672's operating state are immediately restored to their original
status when line power is returned. The CDCN-672 is supplied
with its BATTERY jumper (Figure 3-1) in the ON position. Make
sure this jumper is set to ON before proceeding.

Locate the lower bank of eight switches at right edge of LCD
readout (Figure 3-1) and place CONC NONE switch in DOWN
position.

NOTE: The CONC TABLE and CONC USER switches must
be set to their UP positions.

1. With display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Cond").

2. Press NEXT key until display indicates “CnFg”. Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

3. Press NEXT key once to access the display format setup
variable (display indicates one of the format selections
shown in Figure 3-2).

4. Press t key until display indicates the measurement
units and decimal point position you want for your meas-
uring scale.

5. Press ENTER key to enter your format selection (display
indicates “FS VALUE" to confirm entry and flashes far right
“0" to indicate that the full-scale value can now be estab-
lished and entered).

6. Use t and = keys to make display indicate desired
full-scale value which must be less than or equal to the
format value selected in step 5.

7. Press ENTER key to enter full-scale value (“FS VALUE”
disappears and “OK" flashes to confirm entry). Then press
EXAM/CANCEL key twice to return display to measuring
mode.
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Establishing
Temperature Units

(°C or F)

4.4 Selecting Temperature
Compensation Method

No Compensation

Linear Compensation

Manual M1728

SECTION 4 - SETUP FOR CONDUCTIVITY

8. Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place °C/F switch in the
DOWN position for temperature values to be displayed in
°F. Place in the UP position for °C readout.

One of four methods of temperature compensation can be se-
lected when the CDCN-672 is used as a conductivity analyzer.

Temperature compensation may be purposely bypassed to
provide raw, uncompensated conductivity readings. No com-
pensation is typically used when the solution temperature
remains constant andfor when uncompensated readings are
desired. Locate the lower bank of eight switches at right edge
of LCD readout (Figure 3-1) and place TEMP COMP NONE
switch in DOWN position.

NOTE: The other three TEMP COMP switches (LINEAR,
TABLE and USER) must be set to their UP positions.

The user enters a desired temperature compensation slope
value in % per °C to be applied to the raw, measured conduc-
tivity. Linear compensation is the most frequently used method,
since it is sufficient for most applications and is simple to
implement. This method provides temperature-compensated
conductivity readings referenced to 25°C.

1. Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place TEMP COMP LINEAR
switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
TABLE and USER) must be set to their UP posi-
tions.

2. With display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “"examination”
mode (display indicates “Cond").

3. Press NEXT key until display indicates “CnFg”. Then press
ENTER to access this menu of setup variables (display
indicates “ZErO”).

4. Press NEXT key until display indicates “%/°C" and a value
with its far right digit flashing. This indicates that the temp.
comp. slope value can now be established/changed if
desired.

5. Determine the desired slope value to enter for the solution
being measured, based on raw conductivity versus tem-
perature values. For most aqueous solutions, the slope
value is approximately 2.00%/°C.
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Built-in
Solution Table
Compensation

Setting
DIP Switches

Finding
Tables

Selecting
A Table

7.

SECTION 4 - SETUP FOR CONDUCTIVITY

Use § and e keys to make display indicate desired
temp. comp. slope value.

Press ENTER key to enter temp. comp. slope value (“OK™
ﬂashes to confirm entry.

The user selects one of nine built-in temperature data tables
that corresponds with the measured solution. The data in the
selected table is then applied to the raw, measured conductiv-
ity. This method provides extremely accurate temperature-
compensated readings referenced to the °C temperature of the
selected table (typically 25°C).

1.

Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place TEMP COMP TABLE
switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
LINEAR and USER) must be set to their UP posi-
- tions.

With display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Cond”).

Press NEXT key until display indicates “CnFg". Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

Press NEXT key until display indicates “TABLE tb 1 (2, 3,
etc.) %/°C".

The following table lists the selection of temperature data
tables (by their displayed identifying numbers), the type of
solution each represents and their °C reference tempera-
tures.

Table B - BUILT-IN TEMP. COMP. TABLES
Displayed Identifier | Solution Concentration | Reference Temp. |
“TABLE tb 1 %/°C" | NaCl 0-5% 25°C |
“TABLE tb 2 %/°C" HCI 0-15% 25°C i
“TABLE tb 3 %/°C" | HNO3 0-10% 256°C
“TABLE tb 4 %/°C" | H2SO4 0-25% 25°C
“TABLE tb § %/°C" | H2SO4 96-99.5% 50°C
“TABLE tb 6 %/°C" | NaOH 0-15% 25°C
“TABLE tb 7 %/°C" | NaOH 0-20% 100°C
“TABLE tb 8 %/°C" | CaClp 0-15% 25°C
“TABLE tb 9 %/°C" | H3PO4 0-40% 25°C

Usethe § and = keystomake display indicate desired
table (1, 2, 3, etc.).
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SECTION 4 - SETUP FOR CONDUCTIVITY

6. Press ENTER key to enter selected temp. comp. table |
(“OK” flashes to confirm entry).

The user may enter up to 10 data points to define a temperature
curve for the measured solution, Each data point on the curve
consists of a temperature value and a corresponding calcu-
lated compensation factor. This curve is then applied to the
raw, measured conductivity to provide extremely accurate
temperature-compensated readings.

NOTE: It is recommended that the operator plan ahead and
determine the temperature and compensation factor
for each point in the table before beginning data entry.
The table need not contain all 10 points, but at least
the first two points (Pt. and Pt. 2) must be entered.

A temperature curve for the solution being measured must be
created by measuring and noting the raw, uncompensated
conductivity of the solution at various temperatures, including
a reference temperature. The CDCN-672 can be used to do
this under the following provisions:

m The CONC NONE switch must be setin DOWN position and
the other two CONC switches (TABLE and USER) must be
set to their UP positions.

m The TEMP COMP NONE switch must be set in DOWN
position and the other three TEMP COMP switches (LIN-
EAR, TABLE and USER) must be set to their UP positions.

m The CDCN-672 must be calibrated (refer to Part Three,
Section 5 for instructions).

Compensation factors for each noted temperature are deter-
mined by calculation, using the noted conductivity values and
the following equation:

Compensation Factor _  Cond. Value at Ref. Temp.
For Each Noted Temp. Cond. Value at Noted Temp.

Example: Suppose the raw conductivity values were 10
mS/cm at a 25°C ref. temp., 12 mS/cm at 50°C and
7 mS/cm at 15°C. Using the above equation, the
compensation factors for each of the temperatures
would be 10 + 10 or 1.00 for 25°C, 10 + 12 or 0.83
for 50°C, and 10 + 7 or 1.43 for 15°C.

The following table shows the data for this example,
organized for temperature table entry:
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SECTION 4 - SETUP FOR CONDUCTIVITY

EXAMPLE VALUES FOR USER-DEFINED TEMPERATURE TABLE

Data| Tomp.| Faw |Compen-| gy, | Temp. | Raw | Compen-
Point| (in °C) Cond. ‘ sation Point | (in °C) Cond. sation
Value Factor , Value Factor

15°C

7 mS/cm

Use the following convenient table to write in and organize the
entry values for your user-defined temperature table.

NOTE: Temperature values for the curve must be entered in

ndin r for each data point; they must be
between 0.0 and 200.0°C; and they cannot be alike.
Entered compensation factors must be between 0.00
and 99.99. Also, all unused data points in the table
must have entered temperature values of 0.0°C and
compensation factors of 0.00.

Table C - VALUES FOR USER-DEFINED TEMPERATURE TABLE
Raw | Compen- Raw | Compen-
g ata) Temp. Cond. sation Data TGTCP’ Cond. sation
oint| (W C) | vaie | Factor |POM|0P O vaue | Factor
Pt1 Pt6

Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place TEMP COMP USER
switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
LINEAR and TABLE) must be set to their UP
positions.

With display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Cond”).

Press NEXT key until display indicates “CnFg”. Then press
ENTER to access this menu of setup variables (display
indicates “ZErO”).

Press NEXT key until display indicates “TABLE Pt 1 (2, 3,
etc.) TC". It necessary, use § key to make display indi-
cate “Pt1”.
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SECTION 4 - SETUP FOR CONDUCTIVITY

Press ENTER key to access the temperature value for
Data Point 1 entry (display indicates “TABLE °C TC" and
flashes far right digit).

A. Use t and « keys to make display indicate de-
sired temperature value for Data Point 1.

B. Press ENTER key to enter °C value (“OK” flashes to
confirm entry, “°C” disappears and far right digit
flashes to indicate that compensation factor can now
be established/changed).

C. Use t and « keys to make display indicate corre-
sponding compensation factor for Data Point 1.

D. Press ENTER key to enter factor (“OK” flashes to
confirm entry and “Pt 2" appears).

Press ENTER key to access the temperature value for
Data Point 2 entry (display indicates “TABLE °C TC” and
flashes far right digit).

Repeat steps 5A, 5B, 5C and 5D for each remaining data
point in the table to enter the temperature and correspond-
ing compensation factor.

Any remaining, unused data points in the table must have
temperature values of 0.0 °C and compensation factors of
0.00 entered to define the end of the table.

NOTE: If this step is not done, the user-defined tempera-
ture table is not complete and is recognized as
being improper (display flashes “Er 8 when in
conductivity measuring mode).

Should any new, additional data points be entered at a later
time, the table entries must comply with all of the conditions
previously described.

The instrument must be zeroed to compensate for any sensor
offset. This zeroing procedure, which takes approximately 90
seconds to execute, only needs to be done at instrument
startup or whenever the sensor or interconnect cable is re-
placed. For best accuracy, zeroing should be performed with
the interconnect cable, if used, installed in place.

1.

With display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Cond").

Press NEXT key until display indicates “CnFg”. Then press
ENTER key to access this menu of setup variables (display
indicates “ZErO").
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4.6 Initial Calibration

SECTION 5 - CALIBRATION FOR CONDUCTIVITY

3. Holding the sensor in air, press ENTER key to initiate
zeroing (display indicates “buSy” and "HOLD", thenreturns
to “ZErO” when routine is completed).

NOTE: During zeroing, thé analog outputs are held at their
minimum values and relay operation is sus-
pended.

Before initially calibrating the instrument, read Part Three,
Section 5.1 “Summary of Methods To Use”. Then calibrate the
instrument using the desired method.

SECTION 5 - CALIBRATION FOR CONDUCTIVITY

5.1 Summary Of Methods
To Use

The instrument must be calibrated periodically with conductiv-
ity reference solution(s) to maintain measurement accuracy. It
is highly recommended to establish a maintenance program to
keep the sensor clean and the instrument calibrated. The time
period between performing maintenance (days, weeks, etc.) is
affected by the characteristics of the process solution and can
only be determined by operating experience.

The instrument can be calibrated in two different ways. The
conventional method (Section 5.3) can be used where the
operator enters the solution values into memory.

NOTE: The conventional method should be used for initial
calibration or when the sensor has been replaced.

An alternate “two-key” calibration method is also possible
which is especially convenient for the novice operator because
it eliminates the need for that person to enter solution values.
When the “two-key” calibration method (Section 5.4) is used,
two reference solution values are first entered by a qualified
person. Anytime thereafter, a novice operator can accurately
calibrate the instrument for each point by simply pressing two
keys. The only operator requirement is that the sensor must be
in the appropriate reference solution for each calibration point.

Calibration requires a clean sensor and one (or two) fresh,
accurate conductivity reference solutions. Normally, the “low”
calibration point is entered as zero conductivity with the sensor
in air. In this case only one reference solution need be made.
It is recommended that this “high” reference solution have a
conductivity value close to the normal value of the process
solution or between 80% and 100% of the CDCN-672's full-
scale value.

NOTE: For applications requiring high measurement accu-
racy within a segment of the measuring scale, the
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SECTION § - CAUBRATION FOR CONDUCTIVITY

CDCN-672 should be calibrated with two reference
solutions. These “low” and “high” reference solutions
should have values approximately equal to the seg-
ment's low and high endpoints respectively.

Prepare conductivity reference solutions using Table D. The
listed grams of salt should be added to one liter of distilled water
to obtain the listed conductivity. Solutions of lower conducitivity
can be made by dilution with distilled water. Solution tempera-
tures should be as near as possible to 25°C.

Table D - CONDUCTIVITY REFERENCE SOLUTIONS
Desired Solution Value Grams NaCl
puS/cm mS/cm To Be Added
100 0.10 0.05
200 0.20 0.10
500 ' 0.50 0.25
1000 1.00 0.50
2000 2.00 1.01
5000 5.00 2.61
10,000 10.00 5.56
20,000 20.00 11.59
50,000 50.00 31.95
100,000 100.00 72.71

NOTE: Consult factory for details on preparing reference so-
lutions with a value greater than 100,000 pS/cm.

1. With display in conductivity measuring mode, hold clean
sensor in air or, if using two reference solutions, place
sensor in the lower value solution. (In this latter case, allow
display reading to stabilize. The sensor may take several
minutes to attain temperature equilibrium with the solution.)

2. Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Cond").

3. Press ENTER key to access the “Cond” menu of setup
variables (display indicates “LO CAL VALUE").

4. Use t and e keys to make display indicate:
A. Zero conductivity if sensor is held in air.

B. The known value of the lower conductivity reference
solution if two solutions are used for calibration.

5. Press ENTER key to enter value (display indicates “buSy”
for approx. 10 seconds, then flashes “OK” to confirm entry
and returns to the conductivity measuring mode).

6. If a “low” value solution was used, remove sensor from it
and rinse sensor in clean water.
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5.4 “Two-Key” Method

Entering Calibration Points
(By Qualified Person)

SECTION S - CALIBRATION FOR CONDUCTIVITY

7. Place sensor in *high" value reference solution. Allow
sensor to attain temperature equilibrium with the solution.

8. Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates "Cond").

9. Press ENTER key to access the “Cond” menu of setup
variables (display indicates “LO CAL VALUE").

10. Press NEXT key once to make display indicate “Hl CAL
VALUE".

11. Use § and e keys to make display indicate the known
value of the “high”® conductivity reference solution.

12. Press ENTER key to enter value (display indicates “buSy”
for approx. 10 seconds, then flashes “OK” to confirm entry
and returns to the conductivity measuring mode).

This completes the conventional conductivity calibration
method.

For initial calibration, or if the sensor has been replaced, the
instrument should first be calibrated using the conventional
method (Section 5.3). Thereafter, the “two-key” method may
be used. For routine “two-key” calibrations, a qualified person
must first enter the conductivity reference solution value(s) to
be used as the calibration points and then select an acceptable
response time for the application. Thereafter, the instrument
can be periodically calibrated using the procedure described
under the “Performing Calibration” subheading.

1. With the display in conductivity measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Cond").

2. Press ENTER key to access the “Cond™ menu of setup
variables (display indicates “LO CAL VALUE").

Press NEXT key until display indicates “LO STD VALUE".
Use T and e keys to make display indicate:

A. Zero conductivity if sensor is to be held in air for the
lower calibration point.

B. The desired value for the lower calibration point.

5. Press ENTER key to enter value (“OK” flashes to confirm
entry).

Press NEXT key until display indicates “Hi STD VALUE".

Use t and = keystomake display indicate the desired
value for the higher calibration point.
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SECTION § - CALIBRATION FOR CONDUCTIVITY

8. Press ENTER key to enter value (“OK” flashes to confirm
entry).

9. Press EXAM/CANCEL key twice to return display to con-
ductivity measuring mode.

Refer to Part Three, Section 1.2 - item 16 for details on the
response time X and Y switches and their settings. For fastest
display/output response time, place X and Y switches in their
UP positions. However, when the “two-key” method is used for
calibration, the 30 second response time (X and Y switches in their
DOWN positions) selects the slowest conductivity and temper-
ature rates of change for best calibration accuracy. The only
consequence of this is that more time is required to calibrate
the CDCN-672 and display/output response time is the slow-
est. The intermediate choices are compromises between dis-
playfoutput response time and the time it takes to perform a
“wo-key” calibration. If the “two-key” method is not used, the
selection can be based solely on desired display/output re-
sponse time.

Use this “two-key” method to calibrate the instrument after both
calibration points have been entered. This calibration proce-
dure requires a clean sensor and one (or two) fresh, accurate
conductivity reference solutions that have the same values as
the two preselected calibration points.

1. With display in conductivity measuring mode, press BE-
GIN CAL key (display indicates one of the preselected
values — “LO CAL VALUE” or “HI CAL VALUE"). It display
indicates the higher value, press BEGIN CAL key again to
display the lower value.

When BEGIN CAL is pressed, the operator has 30 minutes
to complete the calibration of this point. During the routine,
pressing any key except END CAL provides another 30
minutes if needed.

2. Hold clean sensor in air or, if using two reference solutions
for calibration, place sensor in the “low” value reference
solution (display indicates its value). (in this latter case, allow
display reading to stabilize. The sensor may take several
minutes to attain temperature equilibrium with the solution.)

The instrument checks the stability of the conductivity and
temperature inputs. As each input changes, the respective
conductivity measurement unit and °C (or °F) indicator
flashes. When each input is stable (changing less than rate
selected with X and Y switches), the respective indicator
stops flashing and remains on.
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SECTION 8 - SETUP FOR % CONCENTRATION USING
BUILT-IN CONVERSION TABLE

When the conductivity measurement unit and °C (or °F)
indicators are both on (not flashing), press recessed END
CAL button using a slender tool. The display flashes “OK"
to confirm successful calibyation of the low calibration point
and returns to the conductivity measuring mode.

NOTE: Ifdisplay flashes “ERROR”and “Er 9, an incorrect
solution value may have been used or the sensor
may be dirty or defective.

if a Yow” value soiution was used, remove sensor from it
and rinse sensor in clean water.

Press BEGIN CAL key to initiate calibration of the second
calibration point.

Place sensor in the “high” value reference solution (display
indicates its value). Allow sensor to attain temperature
equilibrium with the solution.

The instrument checks the stability of the conductivity and
temperature inputs. As each input changes, the respective
conductivity measurement unit and °C (or °F) indicator
flashes. When each input s stable (changing less thanrate
selected with X and Y switches), the respective indicator
stops flashing and remains on.

When the conductivity measurement unit and °C (or °F)
indicators are both on (not flashing), press recessed END
CAL button using slender tool. The display flashes “OK" to
confirm successful calibration of the high calibration point
and returns to the conductivity measuring mode.

NOTE: If display flashes “ERROR" and “Er 97, an incorrect
solution value may have been used.

This completes the “two-key” conductivity calibration method.

SECTION 6 - SETUP FOR % CONCENTRATION USING
BUILT-IN CONVERSION TABLE

When the CDCN-672 is used for monitoring the % concentra-
tion of a solution and that solution is represented by one of the
built-in conversion tables listed in Section 6.2 - step 6, use the
setup instructions in this section. For other solutions not cov-
ered by the built-in tables, the user-defined table must be used
to convert conductivity into % concentration. In this case, refer
to Section 8. If the CDCN-672 is to be used for measuring
conductivity, disregard Sections 6 through 8 and use the setup
instructions in Section 4.
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Backup Jumper

6.2 Reviewing Built-in
Concentration Tables

Setting
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Finding
Tables
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SECTION 6 - SETUP FOR % CONCENTRATION USING
BUILT-IN CONVERSION TABLE

An internal battery powers the volatile memory in the eventline
power is lost. This ensures that all outputs and the CDCN-672's
operating state are immediately restored to their original status
when line power is returned. The COCN-672 is supplied with
its BATTERY jumper (Figure 3-1) in the ON position. Make
sure this jumper is set to ON before proceeding.

1. Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place CONC TABLE switch
in DOWN position.

NOTE: The CONC NONE and CONC USER switches
must be set to their UP positions.

2. Place TEMP COMP TABLE switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
LINEAR and USER) must be set to their UP posi-
tions.

3. With diéplay in % concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

4. Press NEXT key until display indicates “CnFg". Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

5. Press NEXT key until display indicates “tb 1 (2, 3, etc.) %".

6. The following table lists the selection of concentration
tables (by their displayed identifying numbers), the type of
solution each represents and their °C reference tempera-
tures.

Table E - BUILT-IN CONCENTRATION CONVERSION TABLES

Displayed
Identifier
1% NaCl
‘b2 %" HCI
“tb 3 %" HNO3

Reference
Temp.

25°C
25°C
25°C

Solution Concentration

0-5%
0-15%
0-10%

‘b4 %”
5%
“tb 6 %"

0-25%
96-99.5%
0-15%

25°C
50°C
25°C

“b 7 %"
‘b 8 %"
‘b9 %”

0-20%
0-15%
0-40%

100°C
25°C
25°C

table (1, 2, 3, etc).
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6.3 Selecting Temperature
Display Units (°C or F)

6.4 Zeroing The System

6.5 Initial Calibration

SECTION 7 - CALIBRATION FOR % CONCENTRATION

7. Press ENTER key to enter selected concentration conver-
sion table (“OK” flashes to confirm entry).

Locate the lower bank of eight switches at right edge of LCD
readout (Figure 3-1) and place °C/°F switch in the DOWN
position for temperature values to be displayed in °F. Place in
the UP position for °C readout.

The instrument must be zeroed to compensate for any sensor
offset. This zeroing procedure , which takes approximately 90
seconds to execute, only needs to be done at instrument
startup or whenever the sensor or interconnect cable is re-
placed. For best accuracy, zeroing should be performed with
the interconnect cable, if used, installed in place.

1. With display in % concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

2. Press NEXT key until display indicates “CnFg". Then press
ENTER key to access this menu of setup variables (display
indicates ZErO").

3. Holding the sensor in air, press ENTER key to initiate
zeroing (display indicates “buSy” and “HOLD”, thenreturns
to “ZErO” when routine is completed).

NOTE: During zeroing, the analog outputs are held at their
minimum values and relay operation is sus-
pended.

Before initially calibrating the instrument, read Part Three,
Section 7.1 “Summary Of Methods To Use”. Then calibrate the
instrument using the desired method.

SECTION 7 - CALIBRATION FOR % CONCENTRATION

7.1 Summary Of Methods
To Use

The instrument must be calibrated periodically with % concen-
tration reference soiution(s) to maintain measurement accu-
racy. It is highly recommended to establish a maintenance
program to keep the sensor clean and the instrument cali-
brated. The time period between performing maintenance
(days, weeks, etc.) is affected by the- characteristics of the
process solution and can only be determined by operating
experience.

The instrument can be calibrated in two different ways. The
conventional method (Section 7.3) can be used where the
operator enters the solution values into memory.
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SECTION 7 - CALIBRATION FOR % CONCENTRATION

NOTE: The conventional method should be used for initial
calibration or when the sensor has been replaced.

An alternate "two-key” calibration method is also possible
which is convenient for the novice operator because it elimi-
nates the need for that person to enter solution values. When
the “two-key” calibration method (Section 7.4) is used, two
reference solution values are first entered by a qualified per-
son. Anytime thereafter, a novice operator can accurately
calibrate the instrument for each point by simply pressing two
keys. The only operator requirement is that the sensor must be
in the appropriate reference solution for each calibration point.

Calibration requires a clean sensor and one (or two) fresh,
accurate % concentration reference solutions. Normally, the
“ow” calibration point is entered as zero % concentration with
the sensor in air. In this case, only one reference solution need
be made. Itis recommended that this “high” reference solution
have a % concentration value close to the normal value of the
process solution or between 80% and 100% of the CDCN-
672's full-scale value.

NOTE: For 96-99.5% H2SO4 and applications that require
high measurement accuracy within a segment of the
measuring scale, the CDCN-672 should be calibrated
with two reference solutions. These ‘low” and ‘high”
reference solutions should have values approximately
equal to the segment’s low and high endpoints respec-
tively.

Either make reference solution(s) of known % concentration
using chemicals and handbooks, etc. or use a sample of
process solution whose % concentration is known. Also, make
sure that the reference solution(s) being used corresponds to -
the selected concentration conversion table.

1. With the display in % concentration measuring mode, hold
clean sensor in air or, if using two reference solutions,
place sensor in the lower value solution. (In this latter case,
allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
solution).

2. Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Conc”).

3. Press ENTER key to access the “Conc™ menu of setup
variables (display indicates “LO CAL VALUE").
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7.4 “Two-Key” Method

Entering Calibration Points
(By Qualified Person)

SECTION 7 - CALIBRATION FOR % CONCENTRATION

4. Use t and = keys to make display indicate:
A. Zero % concentration if sensor is held in air.

B. The known value of the lower % concentration refer-
ence solution if two solutions are used for calibration.

5. Press ENTER key to enter value (display indicates ObuSy”
for approx. 10 seconds, then flashes “OK" to confirm entry
and returns to the % concentration measuring mode).

6. If a "low” value solution was used, remove sensor from it
and rinse sensor in clean water.

7. Place sensor in “high” value reference solution. Allow
sensor to attain temperature equilibrium with the solution.

8. Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Conc”).

9. Press ENTER key to access the “Conc™ menu of setup
variables (display indicates “LO CAL VALUE").

10. Press NEXT key once to make display indicate “Hi CAL
VALUE".

11.Use § and e keys to make display indicate the known
value of the Qhigh” % concentration reference solution.

12. Press ENTER key to enter value (display indicates “buSy”
for approx. 10 seconds, then flashes “OK” to confirm entry
and returns to the % concentration measuring mode).

This completes the conventional % concentration calibration
method.

For initial calibration, or if the sensor has been replaced, the
instrument should first be calibrated using the conventional
method (Section 7.3). Thereatter, the “two-key” method may
be used. For routine “two-key” calibrations, a qualified person
must first enter the % concentration reference solution value(s)
to be used as the calibration points and then select an accept-
able response time for the application. Thereafter, the instru-
ment can be periodically calibrated using the procedure
described under the “Performing Calibration” subheading.

1. With the display in % concentration measuring mode,
press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Conc”).

2. Press ENTER key to access the “Conc” menu of setup
variables (display indicates “LO CAL VALUE").

3. Press NEXT key until display indicates “LO STD VALUE".
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SECTION 7 - CALIBRATION FOR % CONCENTRATION

4. Use t and = keys to make display indicate:

A. Zero % concentration if sensor is to.be held in air for
the lower calibration point.

B. The desired value for the lower calibration point.

5. Press ENTER key to enter value (“OK” flashes to confirm
entry).

Press NEXT key until display indicates “HI STD VALUE".

Use t and e keystomake display indicate the desired
value for the higher calibration point.

8. Press ENTER key to enter value ("OK” flashes to confirm
entry).

9. Press EXAM/CANCEL key twice to return display to %
concentration measuring mode.

Refer to Section 1.2 — item 16 for details on the response time
X and Y switches and their settings. For fastest display/output
response time, place X and Y switches in their UP positions.
However, when the “two-key” method is used for calibration,
the 30 second response time (X and Y switches in their DOWN
positions) selects the slowest conductivity and temperature
rates of change for best calibratior accuracy. The only conse-
quence of this is that more time is required to calibrate the
CDCN-672 and display/output response time is the slowest.
The intermediate choices are compromises between dis-
play/output response time and the time it takes to perform a
“two-key” calibration. If the “two-key” method is not used, the
selection can be based solely on desired display/output re-

sponse time. '

Use this “two-key” method to calibrate the instrument after both
calibration points have been entered. This calibration proce-
dure requires a clean sensor and one (or two) fresh, accurate
% concentration reference solutions that have the same values
as the two preselected calibration points.

1. With display in % concentration measuring mode, press
BEGIN CAL key (display indicates one of the preselected
values — “LO CAL VALUE” or “HI CAL VALUE"). If display
indicates the higher value, press BEGIN CAL key again to
display the lower value.

When BEGIN CAL is pressed, the operator has 30 minutes
to complete the calibration of this point. During the routine,
pressing any key except END CAL provides another 30
minutes if needed.
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SECTION 7 - CALUBRATION FOR % CONCENTRATION

2 Hold clean sensor in air or, if using two reference solutions
for calibration, place sensor in the “ow” value reference
solution (display indicates its value). (In this latter case,
allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
solution.)

The instrument checks the stability of the % concentration
and temperature inputs. As each input changes, the re-
spective % and °C (or °F) indicator flashes. When each
input is stable (changing less than rate selected with X and
Y switches), the respective indicator stops flashing and
remains on.

3. When the % and °C (or °F) indicators are both on (not
flashing), préss recessed END CAL button using a slender
tool. The display flashes [OK" to confirm successful cali-
bration of the low calibration point and retums to the %
concentration measuring mode.

NOTE: Ifdisplay flashes “ERROR"and “Er9’, an incorrect
' solution value may have been used or the sensor
may be dirty or defective.

4. If a “low” value solution was used, remove sensor from it
and rinse sensor in clean water.

5. Press BEGIN CAL key to initiate calibration of the second
calibration point.

6. Place sensorin the “high” value reference solution (display
indicates its value). Allow sensor to attain temperature
equilibrium with the solution.

The instrument checks the stability of the % concentration
and temperature inputs. As each input changes, the re-
spective % and °C or (°F) indicator flashes. When each
input is stable (changing less than rate selected with X and
Y switches), the respective indicator stops flashing and
remains on.

7. When the % and °C (or °F) indicators are both on (not
flashing), press recessed END CAL button using slender
tool. The display flashes “OK” to confirm successful cali-
bration of the high calibration point and returns to the %
concentration measuring mode.

NOTE: If display flashes “ERROR” and “ER 9", an incor-
rect solution value may have been used.

This completes the “two-key” % concentration calibration
method.
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SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

8.1 Checking Battery
Backup Jumper

8.2 Setting DIP Switches

8.3 Determining
Concentration Versus
Conductivity Values

Manual M1728

When the CDCN-672 is used for measuring the % concentra-

tion of a solution and that solution is not represented by one
of the built-in_conversion tables listed in Section 6.2 — step 6,

use the setup instructions in this section. If the solution is covered
by a built-in table, use the setup instructions in Section 6. If the
CDCN-672 is to be used for measuring conductivity, disregard
Sections 6 through 8 and use the setup instructions in Section 4.

An internal battery powers the volatile memory in the event line
power is lost. This ensures that all outputs and the CDCN-672's
operating state are immediately restored to their original status
when line power is returned. The CDCN-672 is supplied with
its BATTERY jumper (Figure 3-1) in the ON position. Make
sure this jumper is set to ON before proceeding.

Locate the lower bank of eight switches at right edge of LCD readout
(Figure 3-1) and place CONC USER switch in DOWN position.

NOTE: The CONC NONE and CONC TABLE switches must
be set to their UP positions.

The user may enter up to 10 data points to convert conductivity
to % concentration for the solution being measured. Each data
point consists of a % concentration value and a corresponding
conductivity value.

NOTE: It is recommended that the operator plan ahead and
determine the % concentration and conductivity values
for each point in the table before beginning data entry.
The table need not contain all 10 points, but at least
the first two points (Pt. 1 and Pt. 2) must be entered.

Obtain the appropriate % concentration and conductivity values
from chemical handbooks, journals, etc. or from laboratory
analysis. (The CDCN-672 may be used to obtain conductivity
values of known % concentration samples.)

Example: Suppose the solution to be measured is sodium
chloride (NaCl) and that the % concentration and
corresponding conductivity values for this solution are:

% Concentration | Corresponding Conductivity Value

1.0% 18.0 mS/cm
7.0% 100.0 mS/em
14.6% 175.0 mS/em

(For these conductivity values, the 0-200.0 mS/cm
display formatis recommended when establishing the
CDCN-672 measuring scale described in Section 8.4.)
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8.4 Selecting Display

Format

Establishing

Measurement Units

And Decimal Pt. Position

SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

The following table shows the data for this example,
organized for concentration conversion table entry:

EXAMPLE VALUES FOR USER-DEFINED
CONCENTRATION CONVERSION TABLE

Data | % Concentration| Conductivity Data | % Concentration| Conductivity
Point Value Value Point Vaiue Value

0% 18.0 msjcm | Pt8

0.0% 0.0 mSjem

Use the following convenient table towrite in and organize the entry
values for your user-defined concentration conversion table.

NOTE: The % concentration values must be entered in as-
cending order for each data point; they must be be-
tween 0.0 and 100.0%; and they cannot be alike. The
corresponding conductivity values for each data point
must be entered in consecutive ascending or descend-
ing order. Also, all unused data points in the table must
have entered concentration values of 0.0% and con-
ductivity values of zero (display resolution being deter-
mined by selected display format).

Table F - VALUES FOR USER-DEFINED CONCENTRATION

CONVERSION TABLE
Data | % Concentration| Conductivity | Data % Concentration| Conductivity
Point Value Value Point Value Value

Pte

Pt
Pts

1. With display in % concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

2. Press NEXT key until display indicates *CnFg”. Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

3. Press NEXT key once to access the display format setup
variable (display indicates one of the format selections
shown in Figure 3-2).

4. Press t key until display indicates the measurement
units and decimal point position which are appropriate for
the conductivity values determined in Section 8.3 for con-
version table entry (0-200.0 mS/cm is recommended for
this example).
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Establishing
Full-Scale Value

Establishing
Temperature Units

(°C or °F)

8.5 Entering Conversion
Table Data
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SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

Press ENTER key to enter your format selection (display
indicates “FS VALUE” to confirm entry and flashes far right
“0” to indicate that the full-scale value can now be estab-
lished and entered).

Use t and = keys to make display indicate desired
full-scale value which must be less than or equal to the
format value selected in step 5. (For this example, “200.0
mS/cm” is acceptable since it is reasonably close to the
anticipated maximum measured conductivity of 175.0
mS/cm. If the display format value is significantly higher, it
is recommended to enter the anticipated maximum meas-
ured conductivity or a slightly higher value to accommo-
date unexpected higher process conductivities.)

Press ENTER key to enter full-scale value (“FS VALUE"
disappears and “OK” flashes to confirm entry). Then press
EXAM/CANCEL key twice to return display to measuring
mode.

Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place °C/F switch in the
DOWN position for temperature values to be displayed in
°F. Place in the UP position for °C readout.

With display in % concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

Press NEXT key until display indicates “CnFg”. Then press
ENTER to access this menu of setup variables (display
indicates “ZErO”).

Press NEXT key until display indicates “TABLE Pt 1 (2, 3,
etc.) CONC". If necessary, use t key to make display
indicate “Pt 1".

Press ENTER key to access the % concentration value for
Data Point 1 entry (display indicates “TABLE % CONC”
and flashes far right digit).

A. Use Tt and e« keys to make display indicate de-
sired % concentration value for Data Point 1.

B. Press ENTER key to enter % concentration value
(“OK” flashes to confirm entry, % disappears as units
appear with far right digit flashing to indicate that the
corresponding conductivity value can now be estab-
lished).

C. Uset and & keystomake display indicate corre-
sponding conductivity value for Data Point 1.
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8.6 Selecting Temperature
Compensation Method

No Compensation

Linear Compensation

SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

D. Press ENTER key to enter conductivity value (“OK”
flashes to confirm entry and “Pt 2" appears).

5. Press ENTER key to access the % concentration value for
Data Point 2 entry (display indicates “TABLE % CONC”
and flashes far right digit).

6. Repeat steps 4A, 4B, 4C and 4D for each remaining data
point in the table to enter the % concentration and corre-
sponding conductivity values.

7. Any remaining, unused data points in the table must have
concentration values of 0.0% and conductivity values of
zero (display resolution being determined by selected
display format) entered to define the end of the table.

NOTE: If this step is not done, the user-defined concen-
tration conversion table is not complete and is
recognized as being improper (display flashes “Er
7" when in % concentration measuring mode).

Should any new, additional data points be entered ata later
time, the table entries must comply with all of the conditions
previously described.

One of three methods of temperature compensation can be
selected when the user-defined concentration conversion table
is used.

Temperature compensation may be purposely bypassed to
provide raw, uncompensated % concentration readings. No
compensation is typically used when the solution temperature
remains constant andfor when uncompensated readings are
desired. Locate the lower bank of eight switches at right edge
of LCD readout (Figure 3-1) and place TEMP COMP NONE
switch in DOWN position.

NOTE: The other three TEMP COMP switches (LINEAR,
TABLE and USER) must be set to their UP positions.

The user enters a desired temperature compensation slope
value in % per °C to be applied to the raw, measured uncon-
verted conductivity. Linear compensation is the most fre-
quently used method, since it is sufficient for most applications
and is simple to implement. This method provides temperature-
compensated % concentration readings referenced to 25°C.

1. Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place TEMP COMP LINEAR
switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
TABLE and USER) must be set to their UP posi-
tions.

.51- Manual M1728



PART THREE - OPERATION

User-Defined
Temperature Table
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Data For Entry
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SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

2 With display in concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

3 Press NEXT key until display indicates “CnFg". Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

4. Press NEXT key until display indicates “%/°C” and a value
with its far right digit flashing. This indicates that the temp
comp. slope value can now be established/changed if
desired.

5. Determine the desired slope value to enter for the solution
being measured, based on raw conductivity versus tem-
perature values. For most aqueous solutions, the slope
value is approximately 2.00%/°C.

6 Use §t and & keys to make display indicate desired
temp comp slope value.

7 Press ENTER key to enter temp comp slope value (“OK”
flashes to confirm entry).

The user may enter up to 10 data points to define a temperature
curve for the measured solution Each data point on the curve
consists of a temperature value and a corresponding calcu-
lated compensation factor This curve is then applied to the
raw, measured unconverted conductivity to provide extremely
accurate temperature-compensated readings.

NOTE: It is recommended that the operator plan ahead and
determine the temperature and compensation factor
for each point in the table before beginning data entry
The table need not contain all 10 points, but at least
the first two points (Pt 1 and Pt 2) must be entered.

A temperature curve for the solution being measured must be
created by measuring and noting the raw, uncompensated
conductivity of the solution at various temperatures, including
a reference temperature. The CDCN-672 can be used to do
this under the following provisions:

B The CONC NONE switch must be setin DOWN position and
the other two CONC switches (TABLE and USER) must be
set to their UP positions.

m The TEMP COMP NONE switch must be set in DOWN
position and the other three TEMP COMP switches (LIN-
EAR, TABLE and USER) must be set to their UP positions.
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SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

m The CDCN-672 must be calibrated for conductivity (refer to
Part Three, Section 5) for instructions.

Compensation factors for each noted temperature are deter-
mined by calculation using the noted conductivity values and
the following equation:

Compensation Factor _ _Cond. Value at Ref. Temp.
For Each Noted Temp. Cond. Value at Noted Temp.

Example: Suppose the raw conductivity values were 10
mS/cm at a 25°C ref. temp., 12 mS/cm at 50°C and
7 mS/cm at 15°C. Using the above equation, the
compensation factors for each of the temperatures
would be 10 + 10 or 1.00 for 25°C, 10 + 12 or 0.83
for 50°C, and 10 + 7 or 1.43 for 15°C.

The following table shows the data for this example,
organized for temperature table entry:

EXAMPLE VALUES FOR USER-DEFINED TEMPERATURE TABLE

Raw | Compen-

Raw | Compen-
g:it; '(‘;:Té’) Cond. | sation 5;‘3 .(';:Tg) Cond. | sation
Value Factor Value Factor
Pt1| 15 [7mSjom) 143 | PO 0.0
Pt2 25°C 10 100 # 7/l o0

Pt3| 50°C 83

PtS

Use the following convenient table to write in and organize the
entry values for your user-defined temperature table.

NOTE: Temperature values for the curve must be entered in
ascending order for each data point; they must be
between 0.0 and 200.0°C; and they cannot be alike.
Entered compensation factors must be between 0.00
and 99.99. Also, all unused data points in the table
must have entered temperature values of 0.0°C and
compensation factors of 0. 00.

Table C - VALUES FOR USER-DEFINED TEMPERATURE TABLE l

Data|Temp.| 2% Compen-| pata | Temp. | F3% Compen-

: . Cond. sation . . Cond. sation
Point| (in °C) Value Factor Point | (in °C) Value Factor

Pt Pt6
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Values
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SECTION 8 - SETUP FOR % CONCENTRATION USING
USER-DEFINED CONVERSION TABLE

Locate the lower bank of eight switches at right edge of
LCD readout (Figure 3-1) and place TEMP COMP USER
switch in DOWN position.

NOTE: The other three TEMP COMP switches (NONE,
LINEAR and TABLE) must be set to their UP
positions.

With display in concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

Press NEXT key until display indicates “CnFg". Then press
ENTER to access this menu of setup variables (display
indicates “ZErO").

Press NEXT key until display indicates “TABLE Pt 1 (2, 3,
etc) TC". If necessary, use t key to make display indi-
cate “Pt 1"

Press ENTER key to access the temperature value for

Data Point 1 entry (display indicates “TABLE °C TC” and
flashes far right digit).

A Use t and « keys to make display indicate de-
sired temperature value for Data Point 1.

B Press ENTER key to enter °C value (“OK” flashes to
confirm entry, “C” disappears and far right digit
flashes to indicate that compensation factor can now
be established/changed.

C Uset and e keysto make display indicate corre-
sponding compensation factor for Data Point 1.

D. Press ENTER key to enter factor (“OK” flashes to
confirm entry and “Pt 2” appears).

Press ENTER key to access the temperature value for
Data Point 2 entry (display indicates “TABLE °C TC” and
flashes far right digit).

Repeat steps 5A, 5B, 5C and 5D for each remaining data
pointin the table to enter the temperature and correspond-
ing compensation factor,

Any remaining, unused data points in the table must have
temperature values of 0 0°C and compensation factors of
0 00 entered to define the end of the table.

NOTE: If this step is not done, the user-defined tempera-
ture table is not complete and is recognized as
being improper (display flashes “Er 8” when in
% concentration measuring mode).
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8.7 Zeroing The System

8.8 Initial Calibration

SECTION 9 - RELAY SETUP

Shouid any new, additional data points be entered ata later
time, the table entries must comply with all of the conditions
previously described.

The instrument must be zeroed to compensate for any sensor
offset. This zeroing procedure, which takes approximately 90
seconds to execute, only needs to be done at instrument
startup or whenever the sensor or interconnect cable is re-
placed. For best accuracy, zeroing should be performed with
the interconnect cable, if used, installed in place.

1. With display in % concentration measuring mode, press
EXAM/CANCEL key to place display in “examination”
mode (display indicates “Conc”).

2. Press NEXT key until display indicates “CnFg". Then press
ENTER key to access this menu of setup variables (display
indicates “ZErO”).

3. Holding the sensor in air, press ENTER key to initiate
zeroing (display indicates “buSy” and “HOLD", thenreturns
to “ZErO” when routine is completed).

NOTE: During zeroing, the analog outputs are held at their
minimum values and relay operation is sus-
pended.

Before initially calibrating the instrument, read Part Three,
Section 7.1 “Summary Of Methods To Use.” Then calibrate the
instrument using the desired method.

SECTION 9 - RELAY SETUP

The instrument has two SPDT relays. Relay A and B can be
independently set up to operate in a control mode or an alarm
mode.

a In the control mode, the relay can be selected to operate in
response to increasing of decreasing measured conductiv-
ity or % concentration and has a setpoint and deadband.

m Inthe alarm mode, the relay operates as a “dual-alarm” relay
with independent low and high alarm points. The relay will
transfer whenever the measured conductivity or % concen-
tration decreases below the low alarm point or increases
above the high alarm point.

In either mode, both relays can be selected for “fail-safe”
operation which reverses normal operation so that the relays
will deenergize when a power interruption occurs.
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Selecting
Ccntrol Mode

Selecting Relay
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Entering Relay
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Manual M1728

SECTION 9 - RELAY SETUP

Lastly, Relay B can be programmed to function as a “system
alarm’relay This configuration will transfer Relay B whenever

a system diagnostic error is detected by the instrument to alert
the operator.

The procedure to setup a relay for control mode of operation
is described with the following example:

CONTROL MODE RELAY SETUP EXAMPLE
Suppose the control requirements for Relay A are:

Relay A turns on at 150 0 mS/cm as the conductivity
increases.

Relay A tumns off at 145 0 mS/cm as the conductivity
decreases.

Locate the upper bank of eight switches at right edge of LCD
readout (Figure 3-1) and place RELAY A ALM/CTRL switch
in CTRL (down) position to operate Relay A in the control

mode Use RELAY B ALM/CTRL switch to select Relay B
mode.

Place RELAY A HIJ/LO switch in Hl (up) position to make Relay
A respond to increasing value for this example For applica-
tions that require the relay to transfer in response to decreasing
value, place switchin LO (down) position Use RELAY BHI/LO
switch to select Relay B response action.

1 With display in conductivity or % concentration measuring
mode (conductivity for this example), press EXAM/CAN-
CEL key to place display in “examination” mode (display
indicates “Cond” or “Conc”).

2 Press NEXT key until display indicates “rlLAY” Then press
ENTER key to access the “rLAY” menu of setup variables
(display indicates “SET PT A"). To set Relay B setpoint,
press NEXT key until display indicates “SET PT B”.

3 Use t and « keys to make display indicate desired
setpoint value (150 0 mS/cm for this example).

4 Press ENTER key to enter value (“OK” flashes to confirm
entry).

1 Press NEXT key until display indicates “DB A" for this
example (“DB B” for Relay B).

2 Use t and e keys to make display indicate desired
deadband (150 0 minus 145 0 or 5 0 mS/cm for this exam-

ple)-
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SECTION 9 - RELAY SETUP

3. Press ENTER key to enter value (“OK” flashes to confirm
entry). .

The procedure to setup a relay for alarm mode of operation is
described with the following example:

ALARM MODE RELAY SETUP EXAMPLE
Suppose the alarm requirements for Relay B are:
Relay Btums onat170.0mS/cmin response to increas-

ing conductivity and tums on at 120.0 mS/cm in
response to decreasing conductivity.

Locate the upper bank of eight switches at right edge of LCD
readout (Figure 3-1) and place RELAY B ALM/CTRL switch
in ALM (up) position to operate Relay B in the alarm mode.
Use RELAY A ALM/CTRL switch to select Relay A mode.

NOTE: A relay configured in the alarm mode has fixed (non-

. selectable HI and LO response action regardless of the

position of RELAY B HI/LO switch (or RELA YAHYLO

switch for Relay A). Also, each alarm point has a fixed
deadband of 1.0% of full scale.

1. With display in conductivity or % concentration measuring
mode (conductivity for this example), press EXAM/CAN-
CEL key to place display in “examination” mode (display
indicates “Cond" or “Conc”).

2. Press NEXT key until display indicates “’LAY". Then press
ENTER key to access the “{ AY” menu of setup variables
(display indicates “ST PTA").

3. Press NEXT key until display indicates “LO SET PT B"for
this example (“LO SET PT A” for Relay A).

4. Use t and e« keys to make display indicate desired
jow alarm point value (120.0 mS/cm for this example).

5. Press ENTER key to enter value (“OK” flashes to confirm
entry).

6. Press NEXT key once to make display indicate “HI SET
PT B” for this example (“HI SET PT A” for Relay A).

7. Use t and e keys to make display indicate desired
high alarm point value (1 70.0 mS/cm for this example).

8. Press ENTER key to enter value ("OK” flashes to confirm
entry).
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9.3 Fail-Safe Whether set up for a control, alarm or system alarm mode,

Operation Relays A and B can be selected for fail-safe operation. This
reverses the normal operation of both relays so that the relays
will deenergize when a power interruption occurs.

To program Relays A and B for fail-safe operation, locate the
upper bank of eight switches at right edge of LCD readout
(Figure 3-1) and place FAIL SAFE switch in DOWN position.
For normal relay operation, place this switch in the UP position.

9.4 RelayB Relay B can be used to alert the operator if the CDCN-672
System Alarm detects a system diagnostic error or power failure. When any
Operation of these conditions occurs, Relay B will transfer. When Relay

B is configuredto operate as a "system alarm” relay, all other Relay
B DIP switch settings are ignored including all entered Relay
B setup variable values (setpoint, deadband or alarm points).
Also, if fail-safe operation is selected, Relay B system alarm
operation is reversed.

To set up Relay B to operate as a “system alarm” relay, locate
the upper bank of eight switches at right edge of LCD readout
(Figure 3-1) and place SYS ALM switch in DOWN position. To
disable the “system alarm” operation and return Relay B to its
normal operation, place this switch in the UP position.

SECTION 10 - OUTPUT SETUP

The CDCN-672 provides 0-5 VDC, 0-1 mA and 4-20 mA analog
output signals which track the measured conductivity or %
concentration.

NOTE: The output display mode indicates the 4-20 mA signal
only, regardless of which output signals are actually

being used.
10.1 Selecting Refer to Section 1.2 - item 16 for details on the response time
Response Time X and Y switches and their settings. For fastest display/output

response time, place X and Y switches in their UP positions.
However, if the “two-key” method is used for calibration, the 30
second response time (X and Y switches in their DOWN
positions) selects the slowest conductivity and temperature rates
of change for best calibration accuracy. The only consequence of
this is that more time is required to calibrate the CDCN-672 and
display/output response time is the slowest. The intermediate
choices are compromises between display/output response time
and the time it takes to perform a “two-key” calibration. If the
“two-key” method is not used, the selection can be based solely
on desired display/output response time.

Manual M1728 -58-



PART THREE - OPERATION

10.2 Using Range
Expand Feature

Setting The
Low Endpoint

SECTION 10 - OUTPUT SETUP

The 0-5 VDC, 0-1 mA and 4-20 mA outputs can represent the
entire measuring scale or a desired segment ofit. The LOOUT
VALUE and HI OUT VALUE setup variables are used to enter
the low and high endpoints of the segment at which the
minimum and maximum values of these outputs are desired.
Note these important points:

® The desired segment, represented by each output, cannot
be smaller than 10.0% of the measuring scale.

m The outputs can be inverted (outputs decrease as mea-
sured conductivity or % concentration increases) by enter-
ing the higher value with LO OUT VALUE and the lower
value with HI OUT VALUE.

8 When the measured conductivity (or % concentration) is
below or above the desired segment, the outputs are limited
to their designated minimum and maximum values respec-
tively.

NOTE: When one of the conversion tables is used to convert
measured conductivity to % concentration, the LO and
HI OUT VALUE setup variables are displayed in %
concentration.

The procedure to use the range expand feature is described
with the following example:

RANGE EXPAND SETUP EXAMPLE

Suppose the 4-20 mA outputis desired between 30.0 and
70.0 mS/cm and that it is to increase as the measured
conductivity increases (non-inverted output).

The low endpoint, entered with the LO OUT VALUE setup
variable, is the point at which the minimum outputs (0 VDC,
0 mA and 4 mA) are provided.

1. With display in conductivity or % concentration measuring
mode (conductivity for this example), press EXAM/CAN-
CEL key to place display in “examination” mode (display
indicates “Condi or “Conc”).

2. Press NEXT key until display indicates “outP”. Then press
ENTER key to access the “outP” menu of setup variables
(display indicates “SIM VALUE").

3. Press NEXT key once to make display indicate “LO OUT
VALUE".
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SECTION 10 - QUTPUT SETUP

4. Use t and « keystomake display indicate the low end-
point at which the minimum outputs are to be provided
(30.0 mS/cm for 4 mA for this example).

5. Press ENTER key to enter value ("OK” flashes to confirm
entry. '

The high endpoint, entered with the HI OUT VALUE setup
variable, is the point at which the maximum outputs (5 VDC,
1 mA and 20 mA) are provided.

1. With the display still in the “examination” mode, press
NEXT key once to make display indicate “"HI OUT VALUE".

2. Use t and « keys to make display indicate the high
endpoint at which the maximum outputs are to be provided
(70.0 mS/cm for 20 mA for this example).

3. Press ENTER key to enter value (“OK” flashes to confirm
entry.

The 0-5 VDC, 0-1 mA and 4-20 mA analog outputs can be held
during calibration or while setting up the instrument to suspend
operation of a receiving device.

When pressed together, the OUTPUT key and recessed END
CAL/HOLD button activate the hold mode feature. At this time,
the HOLD status indicator lights and output values are held for
30 minutes unless the hold feature is extended or cancelled.
Also, relays set up for the control mode are suspended in the
“off” state (as if their setpoints are satisfied). Relays set up for
the alarm mode are unaffected and remain in whatever state
they are in when the hold feature is activated. Thirty seconds
before the 30-minute hold period expires, the HOLD indicator
begins flashing to warn of impending automatic cancellation.
Another press of the OUTPUT key extends the hold period for
another 30 minutes. The output hold feature may be cancelled
at any time by simultaneously pressing the CANCEL HOLD
and OUTPUT keys.

The output hold feature can also be activated from a remote
location by an LSTTL-compatible (active low) or switch closure
input connected to Terminals 14 and 15 on TB2. When the
switch is closed, the outputs are held and the relays are
affected in the same way as described in the “Keypad Activa-
tion™ subsection. Remote activation of the hold feature also
causes the HOLD status indicator to flash continuously during
the entire time “hold” is in effect. When the remote switch is
opened, the outputs and control relays resume their normal
operation.
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SECTION 11 - USING SECURITY LOCK FEATURE

SECTION 11 - USING SECURITY LOCK FEATURE

11.1 Locking
Stored Values

11.2 Unlocking
Stored Values

A security lock feature is provided to prevent unauthorized
alteration of stored values. When the CDCN-672 is locked
(identified with iit “LOCK” status indicator), stored setup vari-
able values—including preset calibration points for the “two-
key” method—cannot be changed. However, calibration can
be performed using any method and all stored values can be
displayed.

1.

With display in conductivity or % concentration measuring
mode, press EXAM/CANCEL key to place display in “ex-
amination” mode (display indicates “Cond” or “Conc”).

Press NEXT key until display indicates “CnFg". Then press
ENTER key to access the “CnFg” menu of setup variables
(display indicates “ZErO").

Press NEXT key until display indicates “0000” and “LOCK”
(identifiers for security lock feature).

Use T key to make display indicate the lock code “0001.”

Press ENTER key to enter lock code (“OK" flashes to
confirm entry and LOCK status indicator remains lit).

Press EXAM/CANCEL key to return display to measuring
mode.

With display in conductivity or % concentration measuring
mode, press EXAM/CANCEL key to place display in “ex-
amination” mode (display indicates “Cond” or “Conc” with
LOCK status indicator lit).

Press NEXT key until display indicates “CnFg” and
“ OCK™. Then press ENTER key to access the “CnFg”
menu of setup variables (display indicates “ZErO” and
“LOCK").

Press NEXT key until display indicates “0000” and “LOCK”
(identifiers for security lock feature).

Use t and e keys to make display indicate the unlock
code “1234".

Press ENTER key to enter unlock code (“OK” flashes to
confirm entry and LOCK status indicator remains lit).

Press EXAM/CANCEL key to return display to measuring
mode (LOCK status indicator disappears from display).
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PART FOUR - OPERATING AIDS

SECTION 1 - PRESERVING MEASUREMENT ACCURACY

SECTION 1 - PRESERVING MEASUREMENT'ACCURACY

1.1 Keeping Sensor Clean

1.2 Keeping Instrument
Calibrated

1.3 Avoiding Ground
Loop Errors

1.4 Avoiding Electrical
interferences

Clean the sensor as required using the recommended proce-
dure described in the sensor operating instruction manual.

Calibrate the instrument as experience dictates, using one of
the methods described in Part Three, Section 5 (or Section 7
for % concentration). Errors in readings may be caused by
using a diluted or contaminated reference solution when cali-
brating the instrument. For best accuracy, do not reuse refer-
ence solutions. The system can never be more accurate than
the solutions used to calibrate it. Note that reference solutions
may change in value with ambient temperature. Therefore, the
sensor and reference solution should be allowed to come to
the same temperature.

The instrument may be affected by a “ground loop” electrical
problem when there is moisture in a junction box. This condition
provides a conductive pathway from the sensor connections to
earth ground. To prevent a ground loop from occurring, keep
terminal connections dry and corrosion-free.

Do not run sensor wires in the same conduit with line power.
Excess wire should not be coiled near motors or other equip-
ment that may generate electric or magnetic fields. Cut wires
to proper length during installation to avoid unnecessary induc-
tive pick-up (“electrical noise” may interfere with sensor signal).

SECTION 2 - TEMPERATURE CALIBRATION

Manual M1728

The instrument is typically selected to automatically compen-
sate the conductivity (or % concentration) reading for changes
in temperature. The CDCN-672 is factory-calibrated for tem-
perature to provide very accurate temperature measurement.
However, the CDCN-672 has temperature calibration capabili-
ties to tailor the calibration for specific, unusual application
conditions to provide the highest possible temperature meas-
urement accuracy. A single or two-point method for tempera-
ture calibration may be performed.
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PART FOUR - OPERATING AIDS

2.1 Single-Point Method

2.2 Two-Point Method

SECTION 2 - TEMPERATURE CALIBRATION

This method requires a container of water (or process solution)
that has a known temperature value approximately equaltothe
normal operating temperature of the process.

1.

Place conductivity sensor in water (or process solution) of
known temperature value.

Press DISP VAR key as needed to display temperature
and allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
solution.

Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Cond” or “Conc”).

Press NEXT key once to make display indicate “dEG C” or
“dEG F". Then press ENTER key to access this menu of
setup variables (display indicates “CAL VALUE").

Use § and e« keystomake display indicate the known
temperature value of the solution.

Press ENTER key to enter value (display indicates “buSY”
for approx. 10 seconds, then flashes “OK” to confirm entry
and returns to temperature measuring mode). HI/LO ER-
ROR flashes if the difference between the entry value and
actual solution temperature is greater than 5.0°C.

This completes the single-point temperature calibration.

This method requires a container of ice water and a container
of boiling water.

1.
2.

Place conductivity sensor in the ice water.

Press DISP VAR key as needed to display temperature
and allow display reading to stabilize. The sensor may take
several minutes to attain temperature equilibrium with the
water.

Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Cond” or “Conc”).

Press NEXT key once to make display indicate “dEG C”or
“dEG F”. Then press ENTER key to access this menu of
setup variables (display indicates “CAL VALUE").

Press NEXT key once to make display indicate “LO CAL
VALUE".

Use § and « keysto make display indicate “0.0°C" or
“32.0°F”.
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PART FOUR - OPERATING AIDS

SECTION 3 - SIMULATING MEASURED VALUES

7. Press ENTER key to enter value (display indicates “buSY”
for approx. 10 seconds, then flashes OK” to confirm entry
and returns to temperature measuring mode). If HI/LO
ERROR flashes, the difference between the entry value
and actual solution temperature is greater than 10.0°C.

8. Place conductivity sensor in the boiling water. Allow sensor
to attain temperature equilibrium with the water.

9. Press EXAM/CANCEL key to place display in “examina-
tion” mode (display indicates “Cond” or “Conc”).

10. Press NEXT key once to make display indicate “dEG C" or
dEG F". Then press ENTER key to access this menu of
setup variables (display indicates “CAL VALUE").

11. Press NEXT key twice to make display indicate “HI CAL
VALUE™.

12. Use t and «= keys to make display indicate “100.0°C”
or “212.0°F".

13. Press ENTER key to enter value (display indicates “buSY”
for approx. 10 seconds, then flashes “OK” to confirm entry
and returns to temperature measuring mode). If HI/LO
ERROR flashes, the difference between the entry value
and actual water temperature is greater than 10.0°C.

This completes the two-point temperature calibration.

SECTION 3 -

SIMULATING MEASURED VALUES
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To aid in setting up external devices (recorders, controllers,
etc.) connected to the analog outputs and to verify relay
operation, conductivity or % concentration values may be
simulated. This can only be accomplished when the security
lock feature is in the unlock mode (Part Three, Section 11.2).
Accessing the “SIM VALUE" setup variable displays a conduc-
tivity or % concentration value. After entering a simulation
value, analog output values corresponding to the displayed
value are provided. Changing the simulation value also changes
the output values respectively. Exiting the “SIM VALUE” setup
variable returns outputs to tracking the measured conductivity
or % concentration. The output hold feature (Part Three, Sec-
tion 10.3) may be used in conjunction with an entered simula-
tion value. This allows a simulation value to be entered and the
outputs corresponding to that value to be held, for example,
while calibrating the CDCN-672.

To simulate a desired value:



PART FOUR - OPERATING AIDS

SECTION 3 - SIMULATING MEASURED VALUES

With display in conductivity or % concentration mode,
press EXAM/CANCEL key to place display in “"examina-
tion" mode (display indicates “Cond” or “Conc”).

Press NEXT key until display indicates “outP”. Then press
ENTER to access this menu of setup variables (display
indicates “SIM VALUE").

Use § and e keys to make display indicate the desired
simulation value.

Press ENTER key to enter value (“OK™ flashes to confirm
entry). Output values change from tracking measured
conductivity or % concentration to those which correspond
to the entered simulation value.

To cancel the simulation value, press EXAM/CANCEL
key.
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ART FIVE f”PR__I_NCIPLE OF OPERATION

See Figure 5-1 for functional dlagram pertaining to these
descriptions:

1. The power-supply section converts line power to appropri-
ate voltages for circuit operation.

2. The scaling and analog-to-digital converter sections ac-
cept signals from the conductivity sensor. This section
converts these analog conductivity and temperature sig-
nals to digital signals for use by the microprocessor.

e
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RELAY L
DRIVER |t E RELAY A

FIGURE 5-1 Instrument Operations Block Diagram
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Using the conductivity and temperature signals, the micro-
processor computes the temperature compensated con-
ductivity or % concentration value. The microprocessor
also performs the various, control algorithms, updates the
liquid crystal display, monitors the keypad and other con-
figuration switches and controls the relay status and the
analog outputs. The user-entered calibration and configu-
ration values are retained in a non-volatile memory.

The liquid crystal display indicates the process-related
values (conductivity, % concentration, temperature and
4-20 mA output value) along with a variety of annunciators
to indicate the status of the analyzer. The display also
indicates configuration constant values, error messages,
diagnostic information and relay status.

The keypad and configuration switches and the remote
“hold” input are continuously monitored by the microproc-
essor Based on the status of these inputs, the microproc-
essor immediately initiates the appropriate action.

The analog outputs (0-1 mA, 0-5 VDC and 4-20 mA) are
controlled by the microprocessor The digital output values
are sent to the digital-to-analog converter section.

The microprocessor controls the relay driver circuitry,
based on each relay’s configured mode (control or alarm)
and fail-safe or system alarm operation selection The
relay driver section operates relays A and B.
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PART SIX - SERVICE AND MAINTENANCE SECTION t - GENERAL

SIX - SERVICE AND MAINTENANCE

SECTION 1 - GENERAL

1.1 Inspecting Sensor if a measurement problem exists and the sensor cable is

Cable suspected, inspect it for physical damage. If interconnect cable
is used, disconnect cable at the sensor and instrument, and
check wires for internal shorts with an ohmmeter.

1.2 Checking System Depending on the application, system calibration should be

Periodically performed periodically to maintain measurement accuracy.
Frequent checks are suggested until operating experience can
determine the optimum time between checks that provides
acceptable measurement resulits.

1.3 Replacing Relays 1. Disconnect line power. Remove display module assembly
by loosening two captive fasteners and disconnecting
ribbon-cable connector.

2. Unfasten four screws that hold power-supply board to
bottom of instrument case. Remove power-supply board.

3. Remove black insulator (with terminal designations) to
access relay pins.

4. Unsolder relay from backside of power-supply board (side
opposite terminal strips).

5. Replace relay with equivalent relay (p/n 99X2T1016). Sol-
der relay pins into board and replace biack insulator.

6. Mount power-supply board, connect ribbon cable connec-
tor and install display module assembly with captive fas-
teners.

SECTION 2 - TROUBLESHOOTING

2.1 System Diagnostic Improper operation is signaled by a flashing ERROR indicator
Error Messages while the display alternates between a measured value and
one of the following error messages:
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PART SIX - SERVICE AND MAINTENANCE

SECTION 2 - TROUBLESHOOTING

Table G - SYSTEM DIAGNOSTIC ERROR MESSAGES — MEANINGS/CORRECTIVE ACTIONS
Error Message Meaning Action To Take

“€r 1° Faulty conductivity and temperature inputs | Check wiring and calibrate system.
(open or shorted cable, defective sensor, etc.).

"Er2” Faulty conductivity input (“S” flashes). Check wiring and calibrate system.

“Er 3 Fautlty temperature input (“C" orF" flashes). | Check wiring and calibrate system.
incorrectly set lower bank DIP switches Depending on whether the CDCN-872is used

“Er 4" (wrong combinations). to measure conductivity or % concentration,

refer to Part Three, Section 4, 6 or 8 and reset
switches as described.

“Ers Entry values are not accepted by non-volatile | Call OMEGA for assistance.
memory (but CDCN-672 will still operate).

The system has not been “zeroed” during | Depending on whether the COCN-672is used

““r6® instrument setup. 1o measure conductivity or % concentration,

refer to Part Three, Section 4.5, 6.4 or 8.7 for
zeroing instructions.

B 7 Improper user-defined concentration conver- | Refer to Part Three, Sections 8.3 and 8.5 and
sion table. _ review instructions to ensure proper table setup.
improper user-defined temperature compen- Depending on whether the CDCN-672is used
sation table. to measure conductivity or % concentration,

*Er 8" refer to Part Three, Section 4.4 or 8.6 under

“User-Defined Temperature Table Compen-
sation” subheading for table setup instruc-
tions.

“Er g Improper calibration (sensor in wrong con- | Recalibrate with sensor in correct value
ductivity reference solution). reference solution.

“€r 10" Defective non-volatile memory (CDCN-672is | Call OMEGA for assistance.
, inoperable).
Volatile memory failure (battery backup not Make sure BATTERY jumper (Figure 3-1) is
“Er11° in effect). : in ON position and recharge battery by
operating the CDCN-672 for 48 hrs.
Waming — the full-scale value has been Since this affects the instrument setup, refer
‘Er12” changed. to Part Three, Section 4, 6, or 8 and review
instructions to ensure proper setup.

NOTE: “Er 10", “Er 11" and
taken. These messages may be cleared anyti

remains, the error message will reappear.

“Er 12" error message indications are not cleared automatically after corrective action is
me by pressing the ENTER key. However, if the error condition

All error messages are only displayed in the measurement
mode. During a configuration or calibration procedure, an error
message will not be displayed. Upon completing the proce-
dure, an error message will be displayed if the condition has
not been corrected. If more than one problem condition occurs
at the same time, the most serious efror message takes
precedence and will be displayed. If that condition is corrected
and others still exist, the error message for the most serious
remaining condition will be displayed.
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PART SiX - SERVICE AND MAINTENANCE

2.2 Common Problems

SECTION 2 - TROUBLESHOOTING

The following table lists symptoms and their typical causes to
aid in correcting common problems.

Table H - TROUBLESHOOTING COMMON PROBLEMS

Symptom

Typical Causes

Display is completely blank.

1. Line power is not present or connected.
2. Line fuse(s) open.

3. Ribbon cable plug from display module assembly is not properly connected
into power-supply board assembly.

Output values remain fixed
when process value is known
to be changing.

Output hold feature is temporarily holding outputs. Simultaneously press
CANCEL HOLD and OUTPUT keys to cancel hold feature or open external
switch if held from remote location (Part Three, Section 10.3).

cannot be entered.

Relay remains deenergized Output hold feature is temporarily suspending relay operation. Simultaneously press
even though setpoint has CANCEL HOLD and OUTPUT keys to cancel hold feature or open external
been exceeded. switch if held from remote location (Part Three, Section 10.3).

Valid setup variable value Instrument is in “lock” mode. Enter unlock code to unlock instrument

(Part Three, Section 11.2).

MANUAL # M.172g

**ADDENDUM**

****NOTE****

IF ON INITT
12” ERROR,
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CDCN-672
Analyzer

Sensors And
Accessories

RTS AND ACCESSORIES

Description Part Number
BATTERY Jumpers (7 per package) .........c.eeeeersescucasunnnee 670X4A1140
Relay, 5A Contacts, 24 VDC COil......occccnurinmmssarenssnssisens: 99X2T1016
Complete Circuit Board Set*

(115 V, 50/60 HZ = 1 fUSB) c.ocruvvremiinsenmscmscnnsinsnaninsenrisees 672M4G5020-101
Complete Circuit Board Set*

(230 V, 50/60 HZ = 1 fUSB) ...c.onrtunemrinncuennssnsasassnsssnesenens 672M4G5020-201
Complete Circuit Board Set*

(230 V, 50/60 HZ = 2 fUSES) ...ocvvmmeuremmsenmmenssntsamssnasenasenes 672M4G5020-202
Liquid Crystal DISplay......cccniimrerscenmiisessinisssnnisensienes ox6Q1124
Optional Vertical Pipe-mount Kit........cccovureimsmenrincciecens: 1000A4A1077
1/4 Amp. Slo-blow Fuse

(5 mm dia. X 20 MM IONG) ..corrmrimremmrrisinsnsmsmmssssensessssnenese 99X1F1048

DOoOr ASSEMDIY ....cocvuirirmiinrecrsrinisrisstse st s 1000M4G1189-103

*|ndividual boards cannot be separately ordered because they are cali-
brated as a set. However, the boards may be repaired and recalibrated at
the factory.

Polypropylene Sensor with

304 SS Sanitary FIttNGS......cccoereecsmiisismmmnnnsnsserssssnsnnees CDE-3605P
PVDF Sensor with 304 SS Sanitary Flange..........ceeeeeu. CDE-3606K
Polypropylene Convertible Sensor...........cuursensscseens CDE-3625P
PVDF Convertible Sensor.......cceeneenimenimrneessienn CDE-3626K
Polypropylene Flange Mount Style SensSor*....ccceereesseeenes CDE-3635P
PVDF Flange Mount Style Sensor®.........cocueeeesiunseenacess CDE-3636K
Polypropylene Perlick MOUNt SeNSOr ......ceeiersusmreasnsiacees CDE-3665C
Sensor Extension Cable (need user-provided

junction box - order by the foot [1=037=1 (1) JOI ORI CDE-36103
SaNItary ClAMP......c.coememeesusacssusmesssstssuscstsissssanesssasssnsacasas CDE-36132
Spare Sanitary Cap......urmsesserssimissismissssssssassenesss CDE-36037
Sanitary Gasket.........ccoeeeeereisimmriniise i CDE-36327
Sanitary (Flow-Through) Tee ........ccceninirnissieniniansanssenes CDE-36048

*The flange mount style sensor features metal 5/8-11 UNC threads for
fastening into any metal flange. A Viton O-ring provides a leak-proof seal.

NOTE: Sensors’ standard cable length is 4-1/2 ft. Optional cable lengths
are 10 ft. and 20 ft. For longer lengths , use sensor extension ca-
ble and junction box.
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WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser, includ-
ing but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2} in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product | 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2 Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

©® Copyright 2003 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at www.omega.com
TEMPERATURE

Pz d Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
F Wire: Thermocouple, RTD & Thermistor

[F Calibrators & Ice Point References

[ Recorders, Controllers & Process Monitors

& Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[ Transducers & Strain Gages

(4 TLoad Cells & Pressure Gages

(¥ Displacement Transducers

¥ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

F Turbine/Paddlewheel Systems

¥ Totalizers & Batch Controllers

pH/CONDUCTIVITY

(¥ pH Electrodes, Testers & Accessories

[ Benchtop/Laboratory Meters

[ Controllers, Calibrators, Simulators & Pumps
4 Industrial pH & Conductivity Equipment

DATA ACQUISITION

(¥ Data Acquisition & Engineering Software
[ Communications-Based Acquisition Systems
F Plug-in Cards for Apple, IBM & Compatibles
(¥ Datalogging Systems

4 Recorders, Printers & Plotters

HEATERS
(¥ Heating Cable
¥ Cartridge & Strip Heaters

i# Immersion & Band Heaters
(F Flexible Heaters
(¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

i# Refractometers

¥ Pumps & Tubing

(¥ Air, Soil & Water Monitors

¥ Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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