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IMPORTANT SAFETY INFORMATION

This analyzer is compliant with safety standards as outlined in:

EN 61010-1 (European Community low voltage directive)
Please read and observe the following:

 Opening the analyzer door exposes you to line power voltage, if present, at terminals on TBS al_'\d TB6
in the base of the enclosure. This may be hazardous. Always remove line power before entering this
area in the analyzer. However, the analyzer door assembly contains only low voltage and is completely
safe to handle.

« Wiring or repairs should only be performed by qualified personnel, and only to an unpowered analyzer.

e Whenever it appears that system safety is questionable, disable the analyzer to ensure against any un-
intended operation. For example, an unsafe condition is likely when:

1) The analyzer appears visibly damaged.
2) The analyzer fails to operate properly or provide the intended measurements.
3) The analyzer has been stored for long periods at temperatures above 140°F (60°C).

e This analyzer must be installed by specially trained personnel in accordance with relevant local codes
and instructions contained in this operating instruction manual. Observe the analyzer technical specifi-
cations and input ratings. If one line of the line power mains is not neutral, use a double-pole mains
switch to disconnect the analyzer.

| -

M

HELPFUL IDENTIFIERS
In addition to information on installation and operation, this instruction manual may contain

WARNINGS pertaining to user safety, CAUTIONS regarding possible instrument malfunction,
and NOTES on important, useful operating guidelines.

WARNING:

A WARNING LOOKS LIKE THIS. ITS PURPOSE IS TO WARN
YOU OF THE POTENTIAL FOR PERSONAL INJURY.

CAUTION:

A CAUTION LOOKS LIKE THIS. ITS PURPOSE IS TO ALERT YOU
TO POSSIBLE INSTRUMENT MALFUNCTION OR DAMAGE.

I NOTE: A note looks like this. Its purpose is to alert you to
important operating information.
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Definition of Equipment Symbols

This symbol on the equipment means CAUTION and alerts the user
to possible instrument malfunction or damage. Refer to this manual
before proceeding.

This symbol, which appears on the analyzer enclosure at the green
ground screw (shown in Figure 2-3), means that this is a protective
ground terminal and alerts the user to connect an earth ground to it.

e ® >

This symbol on the equipment means that there is alternating
current present and alerts the user to be careful.

Model DOCN-72 D.O. Analyzer 4



ri — ——
CONDENSED OPERATING INSTRUCTIONS

This manual contains details for all operating aspects of the instrument. The following con-
densed instructions are provided to assist you in getting the system started up and operating as
quickly as possible. These condensed instructions only pertain to basic operation. To use spe-

cific analyzer features, refer to the appropriate sections in this manual for instructions.
1. CONNECTING SENSOR

After the analyzer is properly mounted (Part Two, Section 2), refer to Figure 2-3 and
connect the sensor:

A. Plug the sensor cable into the mating receptacle on the junction box supplied with
any Omega Engineering optional D.O. sensor mounting hardware.

B. Route the 6-conductor interconnect cable from the junction box to the analyzer.

CAUTION:

FOR STEPS C AND D, TWIST THE TWO SHIELD WIRES OF THE INTERCONNECT
CABLE TOGETHER. THEN INSULATE THEM WITH PLASTIC TUBING OR TAPE TO
PREVENT THEM FROM CONTACTING EARTH GROUND THROUGH THE ANA-
LYZER ENCLOSURE OR THE JUNCTION BOX.

C. Connect the wires of the interconnect cable t0 terminals in the junction box, match-
ing colors as indicated.

D. Connect the wires at the other end of the interconnect cable to analyzer TB1 Termi-
nals 1 through 7, matching colors as indicated.

2. ADJUSTING DISPLAY CONTRAST

Ambient lighting conditions may make it necessary to adjust display contrast to improve visi-
bility. With the MEASURE screen displayed, press and hold the ENTER key and
simultaneously press the © or { key until attaining the desired contrast.

3. CALIBRATING THE SYSTEM

To ensure accurate measurement, calibrate using one of the seven different methods.

controlled environment.

{continued on next page)

1
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CONDENSED OPERATING INSTRUCTIONS

3. CALIBRATING THE SYSTEM -- (continued)

CAUTION:

CANT MEASUREMENT ERROR.

DURING INITIAL STARTUP AND BEFORE CALIBRATION, ALWAYS CONDITION
THE MEMBRANE OF THE D.0. SENSOR BY OPERATING THE SENSOR IN
CLEAN WATER FOR AT LEAST 12 HOURS TO POLARIZE THE ELECTRODES,
FAILURE TO PROPERLY CONDITION THE SENSOR WILL RESULT IN SIGNIFI-

Section 4 for instructions.)

A. Press the CAL key to display the CALIBRATION root menu.

press the ENTER key.

puts would provide factory-set default values.)

“CONTINUE” stops flashing). Press the ENTER key again to continue.

to continue calibrating.

body. With the “CONTINUE” line selected, press the ENTER key.

to complete the calibration.

4. CONFIGURING THE ANALYZER

in” values. Refer to Part Three, Section 5 for configuration details.

Since Omega highly recommends the “D.O. Cal In Air’ method for calibration, this
method is described below. (When using one of the other methods, refer to Part Three,

B. Using the & key, select the “D.O. Cal In Air” submenu (shown in reverse video), and

C. Using the < and = keys, select to “hold” the analog outputs at their present states
during calibration. (Outputs can also be transferred to preset values or allowed to
remain active. Since the analyzer has not yet been configured, transferring the out-

D. With the display flashing “HOLD,” press the ENTER key (selected choice and

E. Using the & key, select “YES” because this is a first-time calibration for this sensor.
Press the ENTER key to select the “CONTINUE” line. Press the ENTER key again

F. Remove the sensor from the clean conditioning water, place the special calibration
bag over the wet membrane end of the sensor, and secure the bag to the sensor

G. The calibration data screen appears. Wait for the “ppm” annunciator in the “Meas’d
Val” line to stop flashing (approximately 15 minutes) and then press the ENTER key

tion requirements, use the appropriate CONFIG submenus to make selections and “key
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PART ONE - INTRODUCTION SECTION 1 - GENERAL INFORMATION

PART ONE - INTRODUCTION ]

GENERAL INFORMAT

1.1 Capability Highlights
Sensor Input | The analyzer directly accepts any membrane D.O. sensor.

Informative Display | The MEASURE screen (normal display mode) shows the
measured D.O. in ppm or % saturation. By using the ¢ or &
key to scroll the lower line on the MEASURE screen, you
can also display other important system information such as
analog output values, process temperature, next scheduled
date for calibration, etc. Refer to the specifications in Sec-
tion 2.1 for a complete listing of all displayed data.

Advanced Diagnostics | True predictive diagnostics will forecast the date when the
sensor eventually requires replacement. Reactive diagnos-
tics alerts you to changes in vital sensor data including
punctured membrane, slope, open of shorted temperature
compensator, disconnected sensor, and depleted electrolyte
solution. All data is logged. The analyzer can be set to en-
able specific data to drive alarms. Additionally, the analyzer
has self-checking diagnostic functions for its memory, key-
pad, and display.

Data Logbook | The analyzer logbook records up to 100 system events in-
cluding calibrations, warning and failure messages, power-
up/power-down, and configuration activity. Each event is
logged with the date and time of occurrence.

Passcode-protected | For security, you can assign a passcode to restrict access to
Access | configuration settings for authorized personnel only. Refer
to Part Three, Section 5.9 for details.

Calibration Methods | Seven methods are provided to calibrate the analyzer. See
Part Three, Section 4.4 for details. Aiso provided is a
method for calibrating temperature. This feature, however,
is typically not needed since the analyzer is factory-
calibrated for highly accurate temperature measurement.

Dual Analog Outputs | The analyzer provides two sets of analog outputs. Each set
consists of one 4-20 mA and one 0-5 VDC/0-1 mA output.
Each output set can be assigned to represent the measured

11 Model DOCN-72 Analyzer



PART ONE - INTRODUCTION

Relays

TTL Outputs

Transfer Condition
(for analog outputs,
relays, and TTL outputs)

1.2 Modular Construction

1.3 Retained Configuration
Values

Model DOCN-72 D.O. Analyzer

SECTION 1 - GENERAL INFORMATION

D.O. (in ppm or % saturation) or temperature. Also, when-
ever the analyzer detects that one of the 4-20 mA loops is
open, it displays a “Current Load High” diagnostic message.

The analyzer is equipped with three relays that may be the
standard electromechanical type, or the optional solid state
AC or DC type relays.

The analyzer provides three TTL (NAMUR) outputs. They
can be used to represent the established standards of the
German NAMUR Committee for measurement and control:

* Analyzer is off line for calibration/maintenance (Qutput A)

e One or more software or system alarms are in the warn
state (Output B)

* One or more software or system alarms are in the fail
state (Output C)

Each enabled TTL output can be set to operate as “fail safe”
and assigned an “on delay” time.

You can independently transfer the states of the analog
outputs, relays, and TTL outputs to desired preset states.
This is especially useful during calibration or maintenance.
Refer to Part Three, Section 5.6 for details.

This modular construction of the analyzer simplifies field
servicing and provides electrical safety. The front door/ key-
pad assembly uses voltages no greater than 24 VDC and is
completely safe to handle. Low voltage input signal connec-
tions are made on the back of the door/keypad assembly.

Opening the analyzer door exposes the power supply/relay
board in the bottom of the enclosure. Make all line power
electrical connections to this board. The relays are located
on the backside of this board.

WARNING:
REMOVE LINE POWER BEFORE HANDLING THE

POWER SUPPLY/RELAY BOARD TO AVOID ELEC-
TRICAL SHOCK.

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

12



PART ONE - INTRODUCTION

1.4 Locating Product
Serial Number

1.5 EMVRFI Immunity

EMISSIONS

MAINS CONDUCTED

SECTION 1 - GENERAL INFORMATION

Labels with the analyzer serial number are affixed to the top
of the enclosure and on the backside of the door assembly.
The serial number can also be conveniently displayed by
pressing the DIAG key, selecting “Device Description,” and
pressing the ENTER key.

The standard analyzer has an aluminum enclosure and fil-
ters for line power and low-level signals, all of which provide
substantial protection from most normally encountered
electromagnetic interference. However, some applications
require the utmost in protection. In these cases, the ana-
lyzer should be equipped with the EMI-hardened option that
includes extra shielding, special shielded glass for the dis-
play, and CE certification. (An EMI upgrade kit is available
for on-site retrofitting.) This protection exceeds U.S. stan-
dards and meets European IEC 801-series testing for
electromagnetic and radio frequency emissions and sus-
ceptibility. Refer to Figure 1-1 and the specifications in
Section 2.1 for details.

SUSCEPTIBILITY

SHIELDING

RADIATED RADIATED

SIGNAL LINE
CONDUCTED

801-4

MAINS % illl!h

CONDUCTED "

SENSOR
INPUT

FIGURE 1-1 EMI/RF! Immunity Diagram
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PART ONE - INTRODUCTION SECTION 2 - SPECIFICATIONS

SPECIFICATIONS

2.1 Operational Display.......ccueerereeeeeeeeeseon Graphic dot matrix L.CD, 128 x 64 pixels with LED
backlighting; 1/2 inch (13 mm) main display
character height; 1/8 inch (3 mm) auxiliary infor-
mation character height; menu screens contain
up to six full lines of text

D.O. Measurement Selectable Ranges
Main Display........................... - 00-40.00 ppm or 0.0-200.0% saturation
Auxiliary Display Line ............. “leasured D.O. shown in other scale not used
7or main display, and the following auxiliary
information:
Temperature .................... 0.0-50.0°C
mMA Outputs (#1 and #2)....0.00-20.00 mA or 4.00-20.00 mA
TiMe ..o, Hour/minute
Date .....coocommirren Month/day/year
Calibration Status.............. Displays next scheduled date for calibration
Sensor Status .................. Displays predicted date for sensor replacement
Relay Status...................... On or off
Diagnostic Warings......... See Table C for details
Error Messages................ See Table C for details
Ambient Conditions.................... -22 to +140°F (-30 to +60°C); 0-95% relative

humidity, non-condensing
Relays:
Types/Outputs: Standard...... Three electromechanical relays (two SPDT
and one SPST); U.L. rated 5A 115/230 VAC,
5A @ 30 VDC resistive

Optional........ Three AC solid state relays (all SPST); U.L.
rated 2A continuous; user must provide
24-250 VAC and 0.02 amp. RMS
or
Three DC solid state relays (all SPST); U.L.
rated 2A continuous; user must provide
3-60 VDC

Functional Modes..................... Each relay (A, B and C) can be assigned to be
driven by the measured D.O. (in ppm or %
saturation) or temperature

Operating Modes: Control ... Settings for fail safe on/off, high/low phasing,
setpoint, deadband, on delay, and off delay

Alarm ....... Settings for fail safe on/off, high alarm point,
high alarm point deadband, low alarm point,
low alarm point deadband, on delay, and

off delay
Indicators.......c.ccooevvevvee Relay A, B and C annunciators indicate re-
spective relay status
Temperature Compensation......... Automatic, 0-50°C
Sensor-to-Analyzer Distance........ 1000 ft. (305 m) maximum
Power Requirements................ 105-250 VAC, 50/60 Hz. (20 VA max.); no

jumper or switch settings required
D.O. Calibration Methods:

In the Process:
Probe Method ................ Enter D.O. value obtained from calibrated
portable D.O. meter that has its sensor placed
next to process D.O. sensor.

Model DOCN-72 D.O. Analyzer 14



PART ONE - INTRODUCTION

SECTION 2 - SPECIFICATIONS

Sample Method.........coccoe. Enter D.O. value of a process sample deter-
mined by laboratory analysis.

Saturated Method.............. For use only when the process is known to be
100% saturated with air. The analyzer computes
and displays the ppm value based on the at-
mospheric pressure and the temperature and
salinity of the 100% saturated process.

In Water:

Probe Method ......cccccceeinne Same as “In the Process” Probe method
except the sensor is in water.

Sample Method...........c..... Same as “In the Process” Sample method
except the sensor is in water.

Saturated Method ............. Same as “In the Process” Saturated method
except the sensor is in water.

In Air Saturated Method ......... Same as “In the Process” Saturated method ex-
cept that the sensor is in air, and the salinity
factor is always zero.

Outputs: AnAIOG ..ooveereieseseoseneens Two sets (#1 and #2) each with 12-bit

resolution; each set consists of:

Isolated 0-5 VDC (1 megohm min. load)/
0-1 mA (100 ohms max. load)
-and -
isolated 4-20 mA (900 ohms max. ioad)

NOTE: Each output set can be assigned to represent the measured
D.O. or temperature. Parameter values can be entered to
define the endpoints at which the minimum and maximum
mA output values are desired. Each output set can be se-
lected to track the measurement, hold their present values,
or transfer to preset values. The display indicates an error
message for each 4-20 mA output loop that is open.

TTL cerecneemcrerernereneene Three isolated auxiliary TTL-level outputs for
use as NAMUR diagnostics:

Output A: Instrument is “off line” for
calibration or maintenance

Output B: One or more software or system
alarms are in the “‘warn” state

Output C: One or more software or system
alarms are in the “fail” state

NOTE: TTL outputs can be wired for non-isolated or isolated opera-
tion, or as a DC relay coil driver. Isolated or relay coil driver
operation requires an external voltage supply.

Communication............ Field-installable, plug-in components for
(pending option) various protocols
Memory Backup (non-volatile) ..... All user settings are retained indefinitely in
memory (EEPROM)
LogbooK...ccvimirrnieteciiniicas Non-volatile memory records up to 100

system events including calibrations, warning
and failure messages, power-up/power down,
and configuration activity; each event is
logged with date and time of occurrence

Real-time ClocK .....ccooeirmniencncins Trickle-charged lithium battery maintains date

and time when power is interrupted
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PART ONE - INTRODUCTION

2.2 Analyzer Performance
(Electrical, Analog Outputs)

2.3 Mechanical

Model DOCN-72 D.O. Analyzer

EMI/RFI Immunity:
Standard.............oocoooooo

Optional..............cocommeenre .

Electrical Certifications
(optional)
General Purpose (pending)....

Division

Enclosure..

2 (pending)................

Mounting Configurations.......... .

Net Weight

16

SECTION 2 - SPECIFICATIONS

Metal enclosure and filters for line power and
low level signals provide substantial protection
from most electromagnetic and radio
frequency interference

Extra shielding and special shielded glass for
the display; exceeds U.S. and meets
European standards for conducted and
radiated emissions (CISPR11 Class A),
protection from radiated EMI/RFI to a level of
10 volts/meter (IEC 801 -3), electrostatic
discharge (IEC 801-2), and conducted
electromagnetic interference (IEC 801-4)

CSA and NRTL
CSA and NRTL (Groups A through G)

0.10% of span

0.05% of span

0.05% of span per 24 hours, non-cumulative
0.10% of span

0.05% of span or better

Zero: 0.02% of span per °C;
Span: 0.02% of span per °C

NEMA 4X; polycarbonate face panel, epoxy-
coated high-quality cast aluminum door and
case with four 1/2 inch (13 mm) conduit holes,
nylon mounting bracket, and stainless steel
hardware '

Panel, surface, and pipe (horizontal and verti-
cal) mounting

5.5 Ibs. (2.5 kg) approximately



PART TWO - INSTALLATION SECTION 1 - UNPACKING

PART TWO - INSTALLATION

UNPACKIN

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

MECHANICAL REQUIREMENTS

2.1 Location 1. Locate the analyzer within 1000 ft. (305 m) of the in-
stalled D.O. sensor. Typically, the junction box supplied
with optional D.O. sensor mounting hardware is located
between the sensor and analyzer. The integral 15 ft. (4.6
m) long sensor cable plugs directly into the junction box.
To extend the distance from the analyzer to the junction
box, use 6-conductor interconnect cable.

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

w Within ambient temperature limits (-22 to +140°F or
-30 to +60°C).

CAUTION:

MOUNTING THE ANALYZER IN DIRECT SUN-
LIGHT MAY INCREASE THE AMBIENT TEMP-
ERATURE ABOVE THE MAXIMUM LIMIT.

Figure 2-1 illustrates the various ways to mount the analyzer
2.2 Mounting using the supplied bracket and hardware. Determine how
you want to mount the analyzer and attach the hardware in
the specific way depicted in the illustration. For analyzer in-
stallation dimension details, refer to Figure 2-2.

NOTE: Use the longest bolts (6-inch/152 mm) for panel
15y mounting the analyzer. Use the 4-inch (102 mm)
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PART TWO - INSTALLATION SECTION 2 - MECHANICAL REQUIREMENTS

long bolts when pipe mounting the analyzer. Also,
be sure that the ribbed side of the bracket faces
towards the pipe. The short 3/4-inch (19 mm) bolts

are used to fasten the nylon bracket to the back of
the analyzer case.

PANEL MOUNT \

)
]M\N. PIPE DIAl |
i 3/47 PPz | @

A Y
MAX. PiPEZ D\A.,; \
2-1/2" pipg )
—

HORIZONTAL
PIPE MCUNT

FIGURE 2-1 Analyzer Mounting Arrangements
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PART TWO - INSTALLATION SECTION 2 - MECHANICAL REQUIREMENTS
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FIGURE 2-2 Analyzer Installation Dimension Details
2.3 Conduit Hole Recommendation: Run all wiring to the analyzer in 1/2-
Requirements inch, grounded metal conduit. If using only shielded cable,

appropriate strain reliefs or cable grips are required. Seal
unused cable entry holes with appropriate plugs.

NOTE: Use NEMA 4-rated fittings and plugs to maintain
the watertight integrity of the NEMA 4X enclosure.
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PART TWO - INSTALLATION SECTION 3- EL:

ELECTRICAL CONNECTIONS

AL CONNECTIONS

To access terminal strips for electrical «
the left-hinged enclosure door by unscre
teners. Figure 2-3 shows the terminal strip
terminal designations (on backside of doc
analyzer enclosure).
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PART TWO - INSTALLATION

3.1 Membrane D.O. Sensor

SECTION 3 - ELECTRICAL CONNECTIONS

Recommendation: Install the sensor before making electri-
cal connections to the analyzer. For details on mounting the
sensor and optional self-cleaning equipment, refer to the
sensor instruction manual.

NOTE: Do not route the analyzer-to-junction box intercon-
nect cable in any conduit containing AC power
wiring (“electrical noise” may interfere with the sen-
sor signal).

Refer to Figure 2-3 and connect the D.O. sensor:
1. Plug the sensor cable into the mating receptacle on the
junction box supplied with any optional membrane D.O.

sensor mounting hardware.

2 Route the 6-conductor interconnect cable from the junc-
tion box to the analyzer.

CAUTION:

FOR STEPS 3 AND 4, TWIST THE TWO SHIELD
WIRES OF THE INTERCONNECT CABLE TOGETHER.
THEN INSULATE THEM WITH PLASTIC TUBING OR
TAPE TO PREVENT THEM FROM CONTACTING
EARTH GROUND THROUGH THE ANALYZER EN-
CLOSURE OR THE JUNCTION BOX.

3. Connect the wires of the interconnect cable to terminals
in the junction box, matching colors as indicated.

4. Connect the wires at the other end of the interconnect

cable to analyzer TB1 Terminals 1 through 7, matching
colors as indicated.
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PART TWO - INSTALLATION

3.2 Analog Outputs

Isolated 0-5 VDC/0-1 mA

Isolated 4-20 mA

3.3 Relay Outputs

Model DOCN-72 D.O. Analyzer

(IS

SECTION 3 - ELECTRICAL CONNECTIONS

There are two sets (#1 and #2) of isolated analog outputs.
Each set provides 0-5 VDC/0-1 mA and 4-20 mA signals.
Each set can be assigned to represent the measured D.O.
or temperature. Parameter values can be entered to define
the endpoints at which the minimum and maximum mA out-
put values are desired (Part Three, Section 5.5). Each
output set can be selected to track the measurement, hoid
their present values, or transfer to preset values (Par
Three, Section 5.6).

y, shielded instrumentation
outputs. For best elec-

e cable shield to

This is a dual-purpose output. The 0-5 VDC output requires
a minimum load of 1 megohm. The 0-1 mA output can drive
a load of up to 100 ohms.

e For Output #1 “0-5 V/0-1 mA”: Connect load (+) to TB1
terminal 16 and load (-) to TB1 “LO” terminal 17.

» For Output #2 “0-5 V/0-1 mA”: Connect load (+) to TB1
terminal 18 and load (-) to TB1 “LO” terminal 17.

This output can drive a load of up to 900 ohms.

NOTE: Before connecting a load to a 4-20 mA output, re-
move the factory-installed jumper. When not using
a 4-20 mA output, the jumper must be connected.

* For Output #1 “4-20 mA”: Connect load to TB1 terminals
14 and 15, matching polarity as indicated.

* For Output #2 “4-20 mA”: Connect load to TB1 terminals
19 and 20, matching polarity as indicated.

The analyzer may be equipped with standard electrome-
chanical relays or optional solid state AC or DC relays. For
relay setup details, refer to Part Three, Section 5.3.

CAUTION:

DO NOT EXCEED THE CONTACT RATING FOR EACH
RELAY (5A 115/230 VAC FOR ELECTROMECHANICAL
RELAYS OR 2A CONTINUOUS FOR SOLID STATE RE-
LAYS). WHEN SWITCHING LARGER CURRENTS, USE
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PART TWO - INSTALLATION

Electromechanical

Relays

SECTION 3 - ELECTRICAL CONNECTIONS

AN AUXILIARY RELAY SWITCHED BY THE ANALYZER
RELAY TO EXTEND ANALYZER RELAY LIFE. THIS
SHOULD EXTEND THE LIFE OF THE RELAYS IN THE
ANALYZER. WHEN USING RELAY OUTPUTS, MAKE
SURE THAT LINE POWER WIRING TO THE ANA-
LYZER IS ADEQUATE TO HANDLE THE CURRENT
DRAW OF THE ANTICIPATED LOAD(S).

When equipped with this type of relay, two sets of SPDT
relay outputs (Relays A and B) are provided at terminals 1
through 6 on TB4. One SPST Relay C output is provided at
terminals 7 and 8 on TB4. The relay outputs are not pow-
ered. The line power used to power the analyzer may also
be used to power control or alarm devices with these relay
contacts. Refer to Figure 2-4 for a general wiring arrange-
ment. Always check control wiring to insure that line power
will not be shorted by the relay switching action, and that
wiring conforms to local codes.

RELAY RELAY RELAY
A B C

N.C
—_—
: ooy —
: L CONTRC- |
—t OR ALARM =
‘; CONTRCL ' 1 ‘UD:\/:C: ! -
| [OR ALARM | { e s
|| bevies | AL
‘\ ; | : P
:
| 1 } ~ [t :
| CONTROL | CONTROL | |
Y‘OR ALARM| | 1CR A_ARM| N
| pevice 1) ogwice |
‘ I = ]| 1 (<) UST THESI RICOVMENDIID
COMPONENTS 70 MAXM'Zt
RT_AY LFS. TOR BEST
SIRFORMANCE, T=ESE
COMSCNINTS S=CU_D BE
VOUNTID AS CLCSE AS
50SSi3.C TC THE LOAD.

FIGURE 2-4 Connecting Control/Alarm Device(s) To
Electromechanical Relay(s)
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PART TWO - INSTALLATION

Solid State AC
Relays (optional)

Solid State DC
Relays (optional)

Model DOCN-72 D.Q. Analyzer

SECTION 3 - ELECTRICAL CONNECTIONS

When equipped with this type of relay, three sets of SPST
solid state AC relay outputs (Relays A, B and C) are pro-
vided at terminals 1 through 8 on TB4 — except terminals 3
and 6 which are unused. The relay outputs are not pow-
ered. The line power used to power the analyzer may also
be used to power control or alarm devices with these relay
contacts. Refer to Figure 2-5 for a general wiring arrange-
ment. Always check control wiring to insure that line power
will not be shorted by the relay switching action, and that
wiring conforms to local codes.

NOTE: These solid state AC relay outputs require 24-250
VAC power with at least 0.02 amps RMS.
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Figure 2-5 Connecting Control/Alarm Device(s) To
Solid State AC Relay(s)

When equipped with this type of relay, three sets of SPST
solid state DC relay outputs (Relays A, B and C) are pro-
vided at terminals 1 through 8 on TB4 — except terminals 3
and 6 which are unused. The relay outputs are not pow-
ered. You must supply DC power to the control or alarm
devices using these relay contacts. Refer to Figure 2-6 for a
general wiring arrangement. Always check control wiring to
insure that the DC power source will not be shorted by the

relay switching action, and that wiring conforms to local
codes.
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PART TWO - INSTALLATION

3.4 TTL Outputs

Internal-supply
Logic Operation

SECTION 3 - ELECTRICAL CONNECTIONS

NOTE: These solid state DC relay outputs require 3-60
VDC power.
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Figure 2-6 Connecting Control/Alarm Device(s) To
Solid State DC Relays

Three sets of TTL outputs are provided at terminals 1
through 8 on TB3. They may be configured to operate as
NAMUR diagnostic outputs by using the CONFIG menu and
selecting “Relay/TTL Outputs” (Part Three, Section 5.3).

d ir strumentation
its best electro-

_h_ié!d to the

The TTL outputs may be connected for intemal or external
power supply operation, or as a DC relay coil driver.

Refer to Figure 2-7 for the wiring arrangement to use TTL
Output A for logic signal operation from the analyzer's inter-
nal power supply. This connection provides +5 VDC for a

logic “high” state and O VDC for a logic “low” state for Output
A.

1. Jumper TB3 “LO” terminal 1 to TB3 “COM” terminal 2.
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PART TWO - INSTALLATION

External-supply
Logic Operation

Model DOCN-72 D.O. Analyzer

SECTION 3 - ELECTRICAL CONNECTIONS

2. Jumper TB3 “Pullups +5A” terminal 6 to TB3 “TTL Out-
puts A” terminal 3.

3. Connect the external device to TB3 “TTL Outputs A”
terminal 3 with its low reference connected to TB3 “LO”
terminal 1.

NOTE: This connection is for TTL Output A. Follow the
same steps for the other outputs using their re-
spective terminals.

Figure 2-7 TTL Output Connections
for Internal-supply Logic Operation

Refer to Figure 2-8 for the wiring arrangement to use TTL
Output A for logic signal operation from an external power
supply. This connection requires an external voltage supply
and a “pullup resistor”.

1. Connect the external device's low reference to TB3
“COM” terminal 2.

2. Connect the external device’s input to TB3 “TTL Outputs
A’ terminal 3.

3. Connect an apppropriate “pullup” resistor from the exter-
nal device’s input to the external device’s positive
voltage supply (24 VDC maximum).

NOTE: This connection is for TTL Output A. Follow the
same steps for the other outputs using their re-
spective terminals. Also, each TTL output can sink
a maximum current of 20 mA.
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PART TWO - INSTALLATION

DC Relay Coil
Driver Operation

SECTION 3 - ELECTRICAL CONNECTIONS

T
QUTPUTS PULLUPS

TTL LEVEL |
JEVICE A

Figure 2-8 TTL Output Connections
for External-supply Logic Operation

Since the TTL outputs are open collector outputs, they may
be used to switch current through a device such as a DC
relay coil. Refer to Figure 2-9 for the wiring arrangement to
use TTL Output A as a DC relay coil driver. This connection
requires an external voltage supply and an appropriate diode.

1. Connect one side of the relay coil to TB3 “TTL Outputs
A” terminal 3.

5 Connect the other side of the relay coil to an external
positive voltage supply (+Vext)-

3. Connect a diode (1N4002 type), anode side towards
TB3 terminal 3, across the relay coil.

4. Connect TB3 “COM” terminal 2 to an external ground.

NOTE: This connection is for TTL Output A. Follow the
same steps for the other outputs using their re-
spective terminals. Also, each TTL output can sink
a maximum current of 20 mA.

RELAY A CCIL

P
T e Vet {25 ex
s [PENDURDINIESS

Sy 20mA Max. 4

Figure 2-9 TTL Output Connections
for DC Relay Coil Driver Operation
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PART TWO - INSTALLATION

3.5 Line Power

Model DOCN-72 D.O. Analyzer

SECTION 3 - ELECTRICAL CONNECTIONS

Connect line power to analyzer terminals TB5 and TB6 us-
ing the standard three-wire connection arrangement. Use
wiring practices which conform to local codes (example:
National Electric Code Handbook in the U.S.A.).

WARNING:

MAKE SURE THAT LINE POWER IS NOT PRESENT
WHILE CONNECTING LINE POWER WIRES TO THE
“MAINS™ TERMINALS ON TB5 AND TB6. ALSO, USE

ONLY THE STANDARD THREE-WIRE GROUNDED
WIRING ARRANGEMENT TO PREVENT AN UNSAFE
CONDITION, AND TO ENSURE PROPER SYSTEM
OPERATION.

1. Connect the ground wire to the analyzer green ground
screw located to the right of TB4 (see Figure 2-3).

2. Connect the neutral (white) wire to one of the “N” termi-
nals (1 or 2) on TB5. When the analyzer is equipped with
the dual-fuse option, these terminals are fused with a 1/2
amp slow-blow fuse for protection.

3. Connect the hot (black) wire to one of the “L1/HOT” ter-
minals (1 or 2) on TB6. These terminals are always
fused with a 1/2 amp slow-blow fuse for protection, re-
gardless of whether the analyzer is equipped with the
single or dual-fuse option.

Recommendation: Install a nearby on-off type circuit
breaker (15 amp maximum) to conveniently de-power the
system. Also, do not route the sensor cable in any conduit
containing AC power wiring (“electrical noise” may interfere
with the sensor signal).
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PART THREE - OPERATION

THE USER INTERFACE

The analyzer user interface consists of an LCD display and
a keypad with MEAS, CAL, CONFIG, MAINT, DIAG,
ENTER, <, =, {1, and { keys.

1.1 LCD Display The display shows screens containing text, numeric infor-
mation and annunciators. Display text is concise but
conversational and easy to understand. All annunciators
appear on the measurement screen. An example of a typi-
cal MEASURE screen is:

FELAY: REC

$TEMF S +34. 370

1.2 Keypad Keys Pressing the MEAS key always displays the MEASURE
screen. The CAL, CONFIG, MAINT, and DIAG keys display
their respective root (highest level) menus from which sub-
menus can be selected and displayed.

® L] ]

e

T T >

T ®
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|

|
N
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M
EAS CAL CONAG  MAINT DIAG ENTER
‘ ‘
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/
-
|
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FIGURE 3-1 Analyzer Keypad
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PART THREE - OPERATION

Displaying the
MEASURE Screen

Displaying
Root Menu
Screens

Moving Within
a Screen

1.3 Entering Values

Model DOCN-72 D.O. Analyzer

SECTION 1 - THE USER INTERFACE

Pressing the MEAS key always returns the display to the
MEASURE screen regardless of the displayed root menu or

submenu. The bottom line on the MEASURE screen (shown
in reverse video) displays auxiliary information such as tem-
perature, date and time, current outputs, next scheduled
date for calibration, etc. Pressing the o or § key scrolls
upward or downward respectively between this information.

STEMF: +24, 500

With the MEASURE screen displayed, press the CAL,
CONFIG, MAINT or DIAG key to display its corresponding
root menu. Example: Pressing the CONFIG key displays the
CONFIG root menu screen:

4 COMFIGLURE 40

utputs

elay/
MHash System
PAnalog Output #1
nalo? Output #2

2

ba
+PTransfer Condition

Pressing one of these same keys while its root menu is dis-
played always returns the display to the MEASURE screen.
Pressing one of these same keys while one of their corre-
sponding submenus is displayed returns the display to the
last previous screen. This enables you to conveniently leave
the displayed screen, or is a quick way back to the previous
higher level screen.

The <, =, £, and { keys enable selection within a screen.
The 1+ and § keys move up and down between lines and
jog numeric values up and down (or toggle between + and -
signs). The < and = keys move left and right within a line.
The ENTER key confirms and enters data, selects sub-
menus, and initiates displayed actions.

A line with an entry possibility usually has an identifying
word or abbreviation as the first item. When scrolled to, this
selected line is highlighted in reverse video. The = or EN-
TER key advances you to the entry field (number or word
choice). The selected digit or word is also highlighted in re-
verse video as illustrated below:

Parameter selection
TEMP

4 mﬂnatt Ig.gg PPM
1] a .
45aUE & RETORR - PP
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Viewing
Selected ltems

Confirming
Entries

Storing
Configuration Data

SECTION 1 - THE USER INTERFACE

When viewing a menu with on/off choices, the current se-
lection is in reverse video while those not selected are
shown in normal video (see screen below). Numeric values
that are not highlighted are shown in normal video.

Parameter I!EF TEMP
FaEImSaﬁe al

Phase

ary

gz2.88 ppPm
B.18 m

When an item or numeric value has been adjusted as de-
sired, it can be confirmed using the ENTER key. The
analyzer checks each numeric entry to insure that it is within
an acceptable range. If not, an “OUT OF RANGE” text box
appears to display the acceptable range (shown below). To
remove the text box from the screen, press the ENTER key.
Then readjust the numeric entry to be within the acceptable
range.

OUT OF RANGE

MIN: 89,90
MAK: 408,00

In the CAL, MAINT, and DIAG menus, the choices are se-
lected by pressing the ENTER key. In the CONFIG menus,
pressing the ENTER key only confirms choices (which may
cause the display screen contents to change accordingly)
but does not over-write pre-existing values.

Configuring the analyzer for relays, analog outputs, etc.
usually requires entering a group of values for that function.
Rather than storing and over-writing old values one at a
time, the analyzer receives the entire group of entry values
all at once. To store configuration data, simply:

1. Adjust the value for the first selected field.
2. Press the ENTER key to advance to the next field.

3. Repeat this sequence until the screen shows all de-
sired values.

4. Press the ENTER key again to simultaneously enter
the entire group of values.

NOTE: For safety reasons, old values are not over-written

until you exit the configuration screen by using the
“SAVE AND RETURN?” line. Exiting a configuration
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PART THREE - OPERATION

SECTION 2 - MENU ORGANIZATION

screen by pressing the MEAS or CONFIG key
aborts the entry routine, keeping pre-existing values
the same.

MENU ORGANIZATION

The analyzer menu organization is essentially a tree struc-
ture. There are four main or “root” menus: CAL,
CONFIG, MAINT, and DIAG. Access each of these root
(highest level) menus by pressing its respectively named
key. Each root menu has lower level submenus. Many of
the submenus have sub-submenus, and so on.

On menu screens, a “ » ” symbol pointing at a listed item
indicates that a related lower level submenu can be ac-
cessed by pressing the ENTER key. The “ € ” symbol
pointing away from a “RETURN’ or “SAVE & RETURN’
bottom line indicates that you can backtrack to the previous
related screen by pressing the ENTER or < key. Some lists
are too long to completely fit on the screen. The “¥” symbol
at the list's bottom left indicates that you can scroll to the
hidden bottom part of the list using the & key. The “Ag\
symbol at the list's top left indicates that you can scroll to
the hidden top part of the list using the ¢ key.

++ COMFIGURE 4+
+
ash Sustem
PAhalog Quiput #1
Rnalo? Qutput #2
e

2
PTransfer Condition
+FSoftyare Alarms

UMENT STARTUP

3.1 Adjusting Display
Contrast

3.2 Initial Calibration

3.3 Initial Configuration

Model DOCN-72 D.O. Analyzer

Depending on ambient lighting conditions, you may want to
adjust the analyzer display contrast for best visibility. While
pressing the ENTER key, simultaneously press the ¢+ or &
key until attaining the desired contrast.

Before initially calibrating the analyzer, read Section 4 to
learn about the first calibration and the different methods.

Before configuring the analyzer, read Section 5 to become
familiar with all of the various configuration possibilities.

32



SECTION 4 - THE CALIBRATION MENU

PART THREE - OPERATION

THE CALIBRATION MENU

The CAL menu, accessed by pressing the CAL key, en-
ables you to calibrate the analyzer for D.O. and
temperature. Each type of calibration is performed using
different submenus.

4.1 CAL Menu Structure Refer to Figure 3-2 for the CAL root menu structure. If a
passcode has been assigned (Section 5.9), you must suc-

cessfully enter it to access the calibration menus.

T T T
|
&
W Jlexe
L
A

CAL Menu
|
PASSCODE (optional)
1
. D.O. Cal In Process ———
(press ENTER) Select choice and
press ENTER for
— D.O. Cal In Water submenu screen
(press ENTER)
- or -
— D.O. Cal In Air (press — Probe
ENTER for submenu Press MEAS to
screen) — Sample return to measure
screen
L Temperature (press — Saturated
ENTER for submenu -or-
screen) L RETURN (press
L ENTER to return Press CAL to
RETURN (press to previous screen) return to CAL

ENTER to return
to measure screen)

root menu screen

FIGURE 3-2 CAL Menu Structure
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PART THREE - OPERATION

4.2 Things to Know About
D.O. Calibration

4.3 The Sensor’s First
D.O. Calibration

Model DOCN-72 D.O. Analyzer

SECTION 4 - THE CALIBRATION MENU

Sensor Conditioning: Before initially calibrating the ana-
lyzer upon startup or after replacing the D.O. sensor
membrane, always operate the sensor in a container of
clean water for at least 12 hours to polarize the electrodes.

NOTE: Failure to properly condition a new membrane will
result in significant measurement error.

Since D.O. sensor performance degrades over time, you must
calibrate periodically to maintain measurement accuracy. You
can monitor the rate of degradation by looking at the sensor
“slope” value. The sensor’s first calibration always creates an
approximate 100.0% baseline slope value from which subse-
quent calibrations are compared. Slope values of subsequent
calibrations may be slightly more or less than 100.0%. The
slope value may decrease dramatically if the sensor mem-
brane becomes coated or fouled with debris. The system may
still operate, but a low slope value usually indicates that the
sensor requires cleaning or maintenance.

The exact slope values and maintenance intervals will vary
considerably from application to application. They can only
be determined by operating experience. Establish a regular
maintenance schedule and monitor your slope values to
determine their relevance to the maintenance intervals.
Since the slope value is displayed at the end of each suc-
cessful calibration, use the analyzer to assist you with this.

During any calibration, the analyzer will ask you if the sen-
Sor you are using is being calibrated for the first time:

D.0. CHL IMN PROCEZS

Is this sensor
bemg calibrated
for Lthe first time?

E

»CO|
4RETURN

By selecting yes, the analyzer establishes a “base line” of
sensor statistics, from which subsequent calibrations are
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PART THREE - OPERATION

4.4 D.O. Calibration
Methods

SECTION 4 - THE CALIBRATION MENU

compared, and resets the predict date for end-of-sensor life.
The statistics for the first “base line” calibration and last
three calibrations are stored in the “Sensor Statistics” sub-
menu in the DIAG root menu. Statistics for only the last
calibration are stored in the “Calibration Record” submenu
in the DIAG root menu.

If you answer “no”, the analyzer will additionally ask you:

0.0, CEL IN PROCEDS

Has sensor membrane

been reglaced_s1nce

last calibration?
YES

»CONT INU

4RETURN

By selecting yes, the analyzer establishes a new base line,
but does not reset the predict date. If you answer no, the
base line and predict date remain unchanged.

NOTE: After replacing the membrane of the sensor (via
cartridge or cap), always perform a “first time” cali-
bration to reset the predict date for the sensor.

Calibrate the analyzer for dissolved oxygen measurement
by selecting one of the three following submenus:

»D.0. Cal In Process
#D.0. Cal In Water

emperature
4RETURN

The “D.O. Cal In Process” and “D.O. Cal In Water” sub-
menus are similar except that the sensor must be in the
process when using the first submenu and in clean water
when using the second. Both submenus provide the same
three sub-submenus from which to choose a method:

O.0, CAL IM FROCE=S

ample
pSaturated

4RETUEN

« Probe Method: Enter a D.O. value obtained from a cali-
brated portable D.O. meter with its sensor placed next to
the D63 system D.O. sensor.

« Sample Method: Enter a D.O. value obtained from a

sample whose value was determined by laboratory analy-
sis using the Winkler Method.
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SECTION 4 - THE CALIBRATION MENU

o Saturated Method: This method can only be used when the
process or clean water is known to be 100% saturated with
air. The analyzer computes and displays the ppm value
based on the atmospheric pressure, and the temperature
and salinity of the 100% saturated process or clean water.

accuracy by provrdmg a stable‘

T membrane

:;nvenzence even when us_mg an
tem. It does not requ;re- a port—

bi.lvi‘tyc.f;beec’;aliseﬂthe s’énsor' i

The method you choose will likely depend upon two main
factors: whether you want to remove the D.O. sensor from
the process, and/or if you have the appropriate required
equipment. The following table illustrates the seven avail-
able calibration methods relative to those deciding factors:

Table A — CALIBRATION METHODS

Deciding D.O. CAL IN PROCESS D.O. CAL IN WATER " D.O.CALINAIR

Factors Probe Sample | Saturated Probe Sample Saturated | (recommended method)
Keep D.O. :

Ser;_ic;r In Yes Yes Yes No No No

Process

. Chemical | None, but pro- . Chemical None, but - Special ca][bfaﬂén ba
Required Ca::;it':d laboratory | cess must be Ca"rtt"itled laboratory | clean water (1'32 bags provided wug
Equ?pment P 5.0 or kit for driven p% % © | orkitfor | mustbe driven || cach membrane DO.
métér Winkler to 100% ) t ) Winkler to 100% ' sensor)
test saturation meter test saturation

Probe Method
(in process or water)

Model DOCN-72 D.O. Analyzer

36

General Procedure:

Decide which method to use and refer to the corresponding
subsection for details. While performing the calibration, fol-
low the easy instructions shown on the display screens.

This procedure requires a calibrated portable D.O. meter.

1. Place the sensor of the portable D.O. meter in the proc-
ess (or clean water) within 1 ft. (0.3 m) and at the same
depth as the DOCN-72 system sensor.
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Sample Method
(in process or water)

SECTION 4 - THE CALIBRATION MENU

2. Wait for the portable D.O. meter reading to stabilize (ap-
proximately 10 to 15 minutes).

3. Read and note the value measured with the portable
D.O. meter.

4. Enter the noted value into the analyzer using the dis-
played “Cal Val” line.

NOTE: The “ppm” annunciator in the “Meas’d Val” line
flashes if the measured D.O. reading is unstable.
For best calibration accuracy, wait for the annun-
ciator to stop flashing (D.O. reading is stabilized)
before pressing the ENTER key to complete
calibration. Calibration can be completed at any
time while the annunciator is flashing, but meas-
urement accuracy will be degraded.

General Procedure:

1. After selecting the “Sample” method, the analyzer in-
structs you to “take” a sample and continue (by pressing
the ENTER key).

NOTE: “Take” means to actually obtain a sample in a
container while the analyzer is simultaneously
recording the D.O. value of the process (or
clean water) during the time the sample was
taken.

2. While the analyzer is recording the D.O. value of the
process (or clean water), the display shows “OK.” When
the MEASURE screen retums, the “SMPL” annunciator
in the upper right comer will be on, indicating that the
D.O. value of the process (or clean water) has been re-
corded and is now stored.

$TEMP:+25. 200

3. Determine the D.O. value of the sample in the laboratory
using the Winkier method.

4. Press the CAL key (display shows sample calibration in
progress).
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Saturated Method
(in process or water)

Model DOCN-72 D.O. Analyzer

Iy

SECTION 4 - THE CALIBRATION MENU

5. Press the ENTER key to continue. The next screen

(shown below) prompts you to key in the lab value (D.O.
value of the sample determined in step 3).

O.0.0 CAL IN FROCEZE

Smpl Ual 2.63 pEm
Smpl Temp 25.2 °©
Lag Ual 2.48 ppm

{0

NOTE: There will probably be some difference between
the sample (Smpl) value and the lab value. If
you enter the lab value, that will become the
calibration value. For example, suppose the
analyzer’s recorded sample value was 2.63 ppm
and the lab value was 2.48 ppm. Also, suppose
that while the value of the sample was being
determined, the actual process (or clean water)
value changed from 2.63 to 3.85 ppm. Now you
enter 2.48 ppm to complete calibration. The
reading on the measure screen will change to
reflect the new calibration.

If your process D.O. has a tendency to change
rather quickly, it is very important that you take
the sample and simultaneously initiate the ana-
lyzer's recording of the process (or clean water)
D.O. value. Generally, the more time that
elapses between doing these two things, the
more calibration error that occurs.

6. After keying in the lab value, press the ENTER key to

enter the value and select the “CALIBRATE” line. Press
the ENTER key again to complete the calibration.

General Procedure:

NOTE: Before using this method to calibrate, you must

aerate the process (or clean water) in which the
membrane D.O. sensor is immersed so that it be-
comes 100% saturated.

This method uses values you entered (or default values) on
the “Solution” and “Atm. Pressure” sub-submenu screens in
the “Main Parameter” submenu under the CONFIG root
menu. For details on these entries, refer to Part Three, Sec-
tion 5.2 under their respective subheadings.
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In Air Saturated Method
(GLI recommended
calibration method)

4.5 Temperature
Calibration

SECTION 4 - THE CALIBRATION MENU

After selecting the “Saturated” method, the analyzer com-
putes the theoretical D.O. ppm value based on the
measured temperature of the process (or clean water), and
the atmospheric pressure and solution salinity values that
were entered. The following screen appears.

Do, CAEL TN FEOCESE

Meas’d Ual T.67 pem
eas’d Val [0/ BE

m
Theo. Val
Cal Val

This screen displays the measured ppm and temperature
values of the process (or clean water), the computed theo-
retical (Theo.) value and a “Cal Val” which shows the same
ppm value as the theoretical value. If you want to calibrate
to a value other than the computed theoretical value,
change the “Cal Val’ line value.

NOTE: The “ppm” annunciator in the “Meas’d Val” line
flashes if the measured D.O. reading is unstable.
For best calibration accuracy, wait for the annun-
ciator to stop flashing (D.O. reading is stabilized)
before selecting the “CALIBRATE” line and press-
ing the ENTER key to complete the calibration.
Calibration can be completed at any time while the
annunciator is flashing, but measurement accuracy
will be degraded.

General Procedure:

1. Remove the sensor from the process and thoroughly
clean the sensor membrane. Refer to the sensor instruc-
tion manual for cleaning details.

2. Place the special calibration bag over the sensor’s
membrane end and secure the bag to the sensor body.
Make sure that the sensor membrane is wet -- not dry.

3. |nitiate the “D.O. Cal In Air" method. Follow the se-
quence of instructions shown on the analyzer display.

4. When the calibration data screen appears, wait for the
“opm” annunciator in the “Meas'd Val” line to stop flash-
ing (approximately 15 minutes) and then press the
ENTER key to complete the calibration.

The analyzer is factory-calibrated for highly accurate tem-
perature measurement. Only when the very highest
accuracy is required is temperature calibration necessary.
Follow the easy instructions shown on the display screens.
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SECTION 5 - THE CONFIGURATION MENU

THE CONFIGURATION MENU

5.1 CONFIG Menu Struc-
ture

Mode DOCN-72 D.O. Analyzer

The CONFIG root menu, accessed by pressing the CONFIG
key, enables you to configure the analyzer to your applica-
tion requirements.

Refer to Figure 3-3 for the CONFIG root menu structure. If a
passcode has been assigned (Section 5.9), you must suc-
cessfully enter it to access the configuration menus.

@ [ [ T T T

L I ['®

¢

MEAS

CAL  CONFIG MAINT  DIAG

&)
%0

ENTER

— =

g
ﬁﬂmﬂﬂﬂr ®)
CONFIG Menu
]
PASSCODE (optional)

Main Parameter
Relay/TTL Outputs
Wash System
Analog Output #1
Analog Output #2
Transfer Condition
Software Alarms
Set Time/Date

Set Passcode

Select choice and
press ENTER for
submenu screen

- or -
Press MEAS or

CONFIG to retumn to
measure screen

RETURN (press ENTER

to return to measure

screen)

FIGURE 3-3 CONFIG Menu Structure
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5.2 Initial Setup for
Main Parameter

Units of Measure

Solution

Atmospheric Pressure

SECﬂONS-THECONHGURKHONMENU

After selecting “Main Parameter’ from the CONFIG root
menu, use the following four submenus shown on the
screen below to configure the analyzer o your application:

olubion
pAtm. Pressure
#Probe Filter

4RETURN

Use the “Units of Measure” screen 10 select the measured
D.O. readings to be displayed in ppm or % saturation:

SRS WA xSat

| 4SAVE % RETURN

Do not use the “Solution” screen unless you intend to:

o Calibrate the analyzer using a “Saturated” method.
« Display the measured D.O. in % saturation.

In either case, enter the salinity of the process and/or the
calibration solution, usually clean water, in ionic strength
(millimols per liter) or conductivity (milliSiemens per cm).
The analyzer uses these values and other factors to com-
pute the theoretical ppm value for calibration.

Enter Iohic Strength
or Conductivity.

Process 9.58 m§
Cal Sol B.380 mS
4SAVE & RETURN

Do not use the “Atmospheric Pressure” screen unless you in-
tend to:

« Calibrate the analyzer using a “Saturated” method.
« Display the measured D.O. in % saturation.

In either case, enter the atmospheric pressure in millimeters
of mercury or, if you prefer, the altitude in feet above sea
level. The analyzer uses this value and other factors to
compute the theoretical ppm value for calibration.

ATHOSFHER IC FREZSURE

Enter Atm. Pressure

or Altitude.
ALTITUDE

Pressure Ti6.6 mmH3

4SAVE & RETURN
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For your convenience, use the following table to convert
inches of mercury to millimeters of mercury:

Table B -- ATMOSPHERIC
PRESSURE CONVERSIONS

Inches of Hg " Millimeters of Hg

21.00 I 5334
2150 5461

Probe Filter Use the “Probe Filter” screen to smooth out rapid changes

in the measured D.O. reading. Suppose the analyzer read-
ing is steadily showing 2.4 ppm, then suddenly jumps to 4.1
ppm for a fraction of a second, and returns to 2.4 ppm. By
entering a value in seconds, the analyzer considers this to
be a temporary upset and ignores most of this rapid change,
resulting in a smoother measurement reading. The higher
the entered value, the more the reading is filtered or
“smoothed.”

4SAVE & RETURN
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5.3 Setting Relays and
TTL (NAMUR) Outputs
Relays

SECTION 5 - THE CONFIGURATION MENU

After selecting “Relay/TTL Outputs” from the CONFIG root
menu, the following submenu shows the present mo_de for
each relay and the NAMUR TTL outputs (in parenthesis):

PRelaE A
L)

els {CONT
PNRMUE TTL<DISABLE
4RETURN

(CONTRO
¢ ALAR

After selecting the relay you want to configure (A, B, or C), a
sub-submenu shows its settings. The function settings for a
control relay differ slightly from those of an alarm relay. This
screen shows function settings for a control relay.

Settings common to control/alamm relays are described below:

« Parameter: This selection assigns the relay to be driven
by the measured D.O or temperature. Measurement units
for all relay setup fields automatically correspond to the
selection (ppm or % Sat for D.O; °C for temperature).

« Fail Safe: Selecting “OFF” disables fail safe operation
which energizes the relay when the analyzer annunciator
is on. Conversely, selecting “ON” energizes the relay
when the analyzer annunciator is off. This reverses nor-
mal relay operation to enable you to power pumps, valves,
etc. such that if power is interrupted, the relay (in its de-
energized state) puts the pump, valve, etc. in a “safe”
condition. For example, suppose a horn is to be operated
by Relay A. When the ppm D.O. gets too low, the horn
sounds to notify everyone of the alarm condition. What if
the power was inadvertently lost before the alarm could
sound? The ppm D.O. might continue to fall but without a
warning (the analyzer also has no power and is not oper-
ating). A better approach to this situation would be to use
the fail safe function. Wire the horn to the NC contact of
Relay A and select “Fail Safe ON”. Now the horn will
sound if the ppm D.O. gets too low — or if the power to the
analyzer is interrupted (the relay will de-energize, closing
the NC contacts and powering the horn).
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TTL (NAMUR)
Outputs

5.4 Establishing Wash
System Operation

Model DOCN-72 D.O. Analyzer

SECTION 5 - THE CONFIGURATION MENU

e Type: This selection assigns the relay to operate in a
control mode (display screen shows entries for setpoint,
deadband, on delay, and off delay) or an alarm mode
(display screen shows entries for high alarm, high dead-
band, low alarm, low deadband, on delay, and off delay).

NOTE: The “on delay” and “off delay” settings, common
to both control and alarm modes, can be used to
help eliminate overshoot when there are long pro-
cess pipe runs or delays in mixing.

When you select a control mode for a relay, a “Phase”
choice becomes available. Selecting “Phase HIGH” as-
signs the relay setpoint to respond to increasing
measured value; conversely, “Phase LOW” assigns the
relay setpoint to respond to decreasing measured value.

The German NAMUR Committee has established standards
for measurement and control in the chemical process in-
dustry. The TTL (NAMUR) outputs provided by the analyzer
conform to these standards. Use the TTL (NAMUR) outputs
as a set for diagnostic signaling. The signals that each out-
put represents are:

TTL Output A: Instrument is “off line” for calibration or
maintenance.

TTL Output B: One or more software or system alarms
are in the “wamn” state.

TTL Output C: One or more software or system alarms
are in the “fail” state.

You can enable the TTL output set, operate the set in a “fail
safe” mode, and assign the set an “on delay” time. For de-
tails regarding software alarms, refer to Section 5.7.

The wash system feature, when used in conjunction with an
optional GLI air blast cleaning system, provides automatic
control to air scrub (wash) the membrane of an on-line D.O.
sensor. You can establish when the air blast wash occurs
and the duration of the wash.

When you enable the analyzer wash system operation, Re-
lay C is used to control the optional air blast cleaning
system attached to the sensor. During the wash cycle, ana-
log outputs #1 and #2 and the relays are automatically held,
preventing upset of control or recording equipment con-
nected to them. After the wash cycle is finished, the analog
outputs and relays are returned to their configured “TRANS-
FER CONDITION” states unless you want to continue hold-
ing them for up to 999 seconds.
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Defining the
Wash Cycle

Scheduling
Wash Events

SECTION 5 - THE CONFIGURATION MENU

After selecting “Wash System” from the CONFIG root menu,
use these two submenus to establish wash system operation:

=R EE RisE NO

»Define Wash Cucle
$Schedule Wash

ARETURN

Use the “Define Wash Cycle” submenu to define and enter
the wash cycle:

4SAVE % RETURN

On this screen, the configuration choices are:

« Hold Release: Sets how long you want the analog out-
puts (#1 and #2) to remain in a “hold” mode (0-999
seconds) after the wash cycle is completed.

« Main Wash: Sets how long the air blast wash is to remain
on (0-300 seconds). If “0” is entered, the wash cycle will
not occur.

The wash system operates on a timed basis. Use the
«“Schedule Wash” submenu to schedule when you want the
defined wash cycle events to occur:

=

32
4>

4SOVE & RETURN

Up to 28 separate wash events may be entered. To sched-
ule the defined wash cycle as an event, you enter a “day of
week,” “time of day,” and “event type.” Day of week selec-
tions include “SUN” through “SAT” or “EVR” which should
be used for a wash event that occurs every day. Event type
selections are “WASH” or “NONE.” (“NONE” indicates an
empty, unscheduled event, or an event that is intended to
be deleted from the list.)
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5.5 Setting Analog Outputs
(#1 and #2)

Model DOCN-72 D.O. Analyzer

SECTION 5 - THE CONFIGURATION MENU

When the “Schedule Wash” submenu screen first appears,
an empty, unscheduled event is shown as:

“1) EVR 12:00 am NONE”

You must edit this event line to establish when the defined
wash cycle event is to occur. To display another empty
event line, press the ENTER key. Repeat this procedure
until all desired events are established. To save (enter) all
events at once, select the “SAVE & RETURN” line and
press the ENTER key.

NOTE: Wash events do not have to be entered in chronologi-
cal order. The next time you access this submenu
screen, the analyzer automatically sorts the wash
events and displays them in chronological order. Also,
‘EVR" (everyday) wash events are always listed be-
fore SUN through SAT wash events.

g? EUR 12:8@am WASH
EUR 9:88pm WASH
3) MON 8:088am WASH
4> HED 5:98pm WASH

ASRYE & RETURN

Wash events inadvertently scheduled to occur at
the same times will prompt the analyzer to delete
the lower-listed wash event. Likewise, if an “EVR’
(everyday) wash event occurs at the same time as
a SUN through SAT wash event, the SUN through
SAT wash event will be deleted, regardless of its
position in the list. ‘

To delete a presently scheduled wash event, simply change
the event type to “NONE.” The next time you access this
submenu screen, that event will not appear.

Each analog output (#1 and #2) is setup independently in
the same way. After selecting “Analog Output #1” or “Analog
Output #2” from the CONFIG root menu, use its respective
submenu to configure the output. The submenu for Analog
Output #1 is shown below:

Parameter selection
TEMP

1iter
4 mA_at
28 mA at 14,
4SAVE & RETURN
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5.6 Initial Setup for
Transfer Condition

SECﬂON5-THECONHGURAﬂONMENU

On this screen, the configuration choices are:

« Parameter selection: This selection assigns the output
to represent the measured D.O. or temperature.

« Filter: This is a time constant setting (in seconds) to fil-
ter or “smooth out” the 4-20 mA output. A minimum entry
of “0 s” has no smoothing effect. A maximum entry of
“ggQ s” provides maximum smoothing. Deciding what
filter output time to use is a compromise. The higher the
filter time, the longer the output signal response time will
be to a change in the measured value.

e 4 mA at: This entry (in ppm or % Sat for D.O.; °C for
temperature) sets the low endpoint of the range at which
4 mA is provided.

e 20 mA at: This entry (in ppm or % Sat for D.O.; °C for
temperature) sets the high endpoint of the range at
which 20 mA is provided.

The “transfer mode” transfers the relay, TTL, and analog
output functions from their present states to desired, preset
states. The transfer mode is usually initiated during calibra-
tion or a maintenance procedure such as cleaning the
sensor. The following example illustrates the usefulness of
the transfer mode:

TRANSFER MODE EXAMPLE

Suppose during calibration you want:

Relays A and B to be off.

Relay C to be on.

TTL A output to be low.

TTL B and C outputs to be high.

Analog output #1 to transfer to 12.00 mA.
Analog output #2 to be held at its present value.

After selecting “Transfer Condition” from the CONFIG root
menu, use the following four submenus to set up transfer
conditions for the respective analyzer functions to meet the
specific requirements of your application:

TRANSFER COMOITION

PR

tguts
PAnalog Output #1
rAnalog Output #2

ARETURN
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Relays

TTL Outputs

Analog Outputs
#1 and #2

Model DOCN-72 D.O. Analyzer

SECTION 5 - THE CONFIGURATION MENU

The “Relays” submenu sets their respective transfer condi-
tions:

e

Relay C

4SRUE & RETURN

On this screen, “ON” sets the relay to be on during a trans-
fer condition. Conversely, an “OFF” setting sets the relay to
be off.

The “TTL Outputs” submenu sets their respective transfer
conditions:

yy—— 1
TTC oot ¢ e 'Egﬁ

4SRVE & RETURN

On this screen, “HIGH” sets the TTL output to be high dur-
ing a transfer condition. Conversely, a “LOW” setting sets
the TTL output to be low.

The “Analog Output #1” and “Analog Output #2” submenus
set their respective transfer conditions:

HOLD Kiasd ACTIVE

Transfer to 12.88mA

4SAVE & RETURN

On this screen, the configuration choices are:

e HOLD: This selection holds the output values (4-20 mA
and 0-5 VDC/0-1 mA) at their present values during a
transfer condition.

* XFER: This selection transfers the 4-20 mA output value
to a desired preset value, shown on the next line, during a
transfer condition. (The 0-5 VDC/0-1 mA output values
also transfer to values that correspond to the 4.00-20.00
mA value you enter.)

e ACTIVE: This selection allows the output values (4-20 mA
and 0-5 VDC/0-1 mA) to continue tracking the measured
value during a transfer condition.
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5.7 Setting Software
Alarms

SECTION 5 - THE CONFIGURATION MENU

After selecting “Software Alarms” from the CONFIG 'ro'ot
menu, use the following four submenus to set alarm limits
for the respective software alarm functions:

»C
¥Slope

4RETURN

All software alarm functions drive the TTL (NAMUR) Out-
puts A, B, and C.

The submenu screens for each of the software alarm func-
tions - except for the “Cal Timer Alarm” discussed later --
contain the same selection and entry fields as shown below.

pEmpe 2
al igh +4B.8 °C

a
Warn High +33.8 °C
Warn Low +28.8
Fail Low _ +15.8 °C
4SAVE & RETURN

Each software alarm function enables you to enter alarm
limit values for fail high, warn high, wam low, and fail low.
For example, suppose you want to set software alarms for
the measured temperature because you need to know when
the temperature gets too far from its normal 25°C. In this
example, select “YES” to enable the temperature software
alarm and enter appropriate values. Suppose they are:

Fail High: +40.0°C
Warn High: +35.0°C
Warn Low: +20.0°C
Fail Low: +15.0°C

In this example, if the temperature increased to +36.0°C,
the display would indicate “WARN” and the TTL (NAMUR)
Output B, if enabled, would provide a wam signal for exter-
nal use. If the temperature decreased to +12.0°C, the
display would indicate “FAIL” and the TTL (NAMUR) Output
C, if enabled, would provide a fail signal for external use.

In the “Cal Timer’ submenu screen (shown on next page),
enter the number of days you want to elapse before the next
scheduled calibration. After this time expires, the analyzer
displays a “WARN” alert and creates diagnostic message
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5.8 Setting Analyzer

Clock Time/Date

5.9 Setting a Passcode

Model DOCN-72 D.O, Analyzer

SECTION 5 - THE CONFIGURATION MENU

# 80 (meaning cal date reached) which can be displayed by
accessing the “Messages” submenu in the DIAG root menu.

T

ASAVE & RETURN

After selecting “Set Time/Date” from the CONFIG root
menu, use this submenu to set the present time and date
for the analyzer real-time clock (RTC):

Fﬁﬂ 18:45am
a3 Tuesdag5

Date 06-13~
Mode 12-Hour

4RETURN

NOTE: In the “Mode” field, the “12-Hour” selection provides
an am/pm time format. The “24-Hour” selection pro-
vides a military time format.

After selecting "Set Passcode” from the CONFIG root menu,
use this submenu to set a passcode:

Bi=sE _NO

asscode 1357

4SAVE & RETURN

The entered passcode must be a 4-digit number.

CAUTION:

IF ENABLED, THE ASSIGNED PASSCODE MUST BE
ENTERED TO ACCESS ANY OF THE ANALYZER
ROOT MENUS (CAL, CONFIG, MAINT, AND DIAG). BE
SURE TO WRITE DOWN THE PASSCODE AND
STORE IT IN A SAFE PLACE. IF YOU ARE AN
AUTHORIZED PERSON AND HAVE FORGOTTEN OR
MISPLACED THE ASSIGNED PASSCODE, CONTACT
THE GLI CUSTOMER SERVICE DEPT. FOR ASSIS-
TANCE.

Record your passcode here » -
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PART THREE - OPERATION

THE MAINTENANCE MENU

The MAINT root menu, accessed by pressing the MAINT
key, enables you to manually control many of the analyzer
functions when performing maintenance or system trouble-
shooting. You can then verify that the external devices
connected to the analyzer are operating.

6.1 MAINT Menu Structure Refer to Figure 3-4 for the MAINT root menu structure. If a
passcode has been assigned (Section 5.9), you must suc-
cessfully enter it to access the maintenance menus.

D L

&)

ENTER

AT

MEAS CAL CONFIG MAINT DIAG

MAINT Menu
|
PASSCORE (optional Select choice and
_ Hold/Xfer Outputs z[xisrrs\eEnT-sE::;%r

— Sensor Maintenance

- Manual Analog Out Sor

__ Manual Relay/TTL Press MEAS or

_ Simulate D.O./Temp MAINT to retur to

B measure screen
RETURN (press ENTER

to return to measure screen)

FIGURE 3-4 MAINT Menu Structure
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6.2 Holding/Transferring
Analog Outputs

6.3 Manually Operating
Wash Cycle

Model DOCN-72 D.O. Analyzer

SECTION 6 - THE MAINTENANCE MENU

After selecting “Hold/Xfer Outputs” from the MAINT root
menu, use the following submenu to manually change the
output modes:

HOLO-=FER OUTRUTE

Pregent output

at.e
ﬁﬂﬂ!ﬂ ®FER RACTIVE
present. values

4RETURN

When cleaning the sensor or performing other maintenance
tasks, you may want to hold the analog outputs at their pre-
sent values or transfer them to values that will not adversely
affect the connected device. By selecting “HOLD” or
“XFER”, the output values will respond accordingly even
after exiting this submenu screen. The “HOLD” or “XFER”
annunciator will be displayed on the MEASURE screen to
remind you that this condition exists. To cancel this manual
output mode, select the “ACTIVE” mode using this same
submenu screen.

This section is only relevant when using the automatic
wash system feature in conjunction with the optional
self-cleaning equipment for the membrane D.O. sensor.
After selecting “Sensor Maintenance” from the MAINT root
menu, the following screen appears:

ZENZOR MATHTENAMCE

ARETURN

With this screen displayed, press the ENTER key to access
the “Manual Wash” submenu.

Use the following “Manual Wash” submenu screen to
manually control the defined wash cycle which was previ-
ously established in Part Three, Section 5.4 under the
subheading “Defining The Wash Cycle.”

Operation  RETRACT
Time Remaining 225

IE'PS]P ABORT
RESUME
4RETURN

Select “RUN” and press the ENTER key to hold the analog
outputs at their present values and to start the defined wash
cycle (Relay C output). The “Operation Time Remaining”
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6.4 Manually Setting
Analog Output Values

6.5 Manually Operating
Relays/TTL Outputs

SECﬂONG-THEMANTENANCEMENU

counts down the time entered for the defined wash cycle.
The analog outputs remain in a “hold” mode until the hold
release time, entered for the defined wash cycle, expires.

After selecting “Manual Analog Out’ from the MAINT root
menu, use the following submenu to manually control the
analog output sets:

YRR ER, TR

Iout #2 12.80 wA

4RETURN

You can “set” or “jog” the analog output values. By selecting
“SET,” you can adjust the 4-20 mA value for each output
set. (The 0-5 VDC/0-1 mA values are also automatically
adjusted to values that correspond to the 4.00-20.00 mA
value you enter.) By selecting “JOG,” you can jog the 4-20
mA value for each output set up or down by respectively
holding down the {t key or 3 key.

NOTE: The set or jogged output values override and clear
any configured “HOLD” or “XFER’” output mode.
When exiting this screen, the modes for outputs #1
and #2 automatically default to the “ACTIVE” mode.

After selecting “Manual Relay/T TL” from the MAINT root
menu, use the following submenu to manually operate the
relays and TTL outputs:

By operating the relays and TTL outputs, you can manually
activate the devices connected to them.

NOTE: The selected relay and TTL output states shown on
this screen temporarily override any configured
“TRANSFER CONDITION” states. When exiting this
screen, the relays and TTL outputs automatically
return to their previously configured states.
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6.6 Simulating D.O. and
Temperature Values

SECTION 7 - THE DIAGNOSTIC MENU

After selecting “Simulate D.O./Temp” from the MAINT root
menu, use the following submenu to simulate D.O. and
temperature values:

W 2.87
im lemp 25.8

Simulation [N

4RETURN

Simulating D.O. and °C values is useful when setting up and
verifying complex control schemes. Example: Suppose you
have set an alarm relay to sound a hom when the measured
D.O. falls below 3 ppm. By using a simulated D.O. value, you
can verify this situation without actually upsetting the process
value. A “SIM” annunciator will be displayed on the MEASURE
screen to remind you of this condition.

THE DIAGNOSTIC MENU

7.1 Predictive
Membrane D.O. Sensor
Diagnostics

Model DOCN-72 D.O. Analyzer

The analyzer can predict the date (month/year) for the end
of the membrane D.O. sensor operating life. This predictive
diagnostic feature operates automatically and continuously.
You do not need to enable or configure this feature.

The analyzer calculates the predictive diagnostic end date
based on the consumption of the silver electrode in the sen-
sor. For the sensor to operate properly, a chemical reaction
must occur between the process and this electrode. This
chemical reaction slowly consumes the silver electrode.
Over time, the silver electrode is entirely consumed, making
the sensor inoperable. The analyzer monitors this rate of
silver electrode consumption and other factors to forecast
the date when the sensor will need to be replaced.

NOTE: Under normal operating conditions, the sensor
should operate properly for well over 10 years.

When you replace the membrane of the sensor (via car-
tridge or cap) and perform a “first time” calibration, the
predictive diagnostic feature automatically resets to an initial
forecast of 10 years.

You can display the “PREDICT: month/year” date on the
bottom line of the MEASURE screen by scrolling with the 1t
or & key. Until you perform a “first time” calibration, the dis-
play indicates “PREDICT: 0/00.” After the first calibration,
the display will indicate the month in which you performed
this calibration and the analyzer’s initial ten-year prediction.
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7.2 DIAG Menu Structure

SECTION 7 - THE DIAGNOSTICS MENU

As the sensor is used, the end-of-sensor-life predict date is
automatically updated based on the process D.O. value, the
temperature, and other factors. When the predict date ex-
pires, the analyzer displays a “WARN’ alert and creates
diagnostic message #34 (predicted fail date) which can be
displayed by accessing the “Messages” submenu in the
DIAG root menu. When the DOE-72-RC sensor cartridge is
replaced (or the complete DOE-72 sensor is replaced), and
the system is re-calibrated with a “first time” calibration, this
warning message is cleared.

The DIAG root menu, accessed by pressing the DIAG key,
enables you to diagnose problems with the analyzer or
measurement system.

Refer to Figure 3-5 for the DIAG root menu structure. If a
passcode has been assigned (Section 5.9), you must suc-
cessfully enter it to access the diagnostic menus.

®)

I A B )

Jle

MEAS

CAL

DIAG Menu
|
PASSCODE (optional)
— Messages Select choice and
— Calibration Record press ENTER for
- Sensor Statistics submenu screen
— Logbook -or-
— Hardware Test
i L Press MEAS or
— Device Description DIAG to return to
[ Factory Assistance measure screen
RETURN (press ENTER

to return to measure screen)

FIGURE 3-5 DIAG Menu Structure
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7.3 Messages

SECTION 7 - THE DIAGNOSTIC MENU

When an analyzer or system problem occurs, the analyzer
alerts you by displaying “WARN” or “FAIL” on the MEAS-
URE screen. To understand what this means, you must
access the “Messages” submenu from the DIAG root menu:

++ OTAGNIOETICT

alibration Record

FSensor Statistics
Loghook
Hardware Test
Device Description

On the example screen above, the “3F OW” shown to the
right of the “Messages” line indicates that there are three fail
and no warn messages in the list. Messages are generated
from the analyzer diagnostics and its software alarms.

Accessing the “Messages” submenu displays a message list
screen similar to this example screen:

All messages in the list are also stored in the logbook (Sec-
tion 7.5). All messages consist of an identification number
and concise text describing the problem. (The “ > * symbol
in the message list means greater than; the “ < * symbol
means less than.) The following list shows, in numerical or-
der, all possible messages and their causes/remedies.

ISy NOTE: Messages with identification numbers higher than
#128 are “logbook-only” messages pertaining to
system events. To view these messages, you must
access the "Logbook” submenu.
Table C -- DIAGNOSTIC MESSAGE LIST
Message # Displayed Message Cause/Remedy
#2 D.O. > WARN LEVEL Measured D.O. exceeded software alarm’s preset warn high level.
#3 D.O. > FAIL LEVEL Measured D.O. exceeded software alarm’s preset fail high level.
D.0. < WARN LEVEL Measured D.O. exceeded software alarm’s preset warn low level.

#4

#5 D.O. < FAIL LEVEL Measured D.O. exceeded software alarm’s preset fail low level.

#6 D.O. OVER RANGE Sensor D.O. signal value is too large. Sensor may be fauity, incor-
rectly connected, or have a shorted cable, or analyzer may have a
faulty scaling card. Check wiring.

#8 D.0. UNDER RANGE Sensor D.O. signal value is too small. Sensor may be faulty, incor-
rectly connected, or have a shorted cable, or analyzer may have a
faulty scaling card. Check wiring.

#10 SAT > WARN LEVEL Measured % Sat. exceeded software alarm'’s preset warn high level.

Model DOCN-72 D.O. Analyzer

Continued on next page.
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SECTION 7 - THE DIAGNOSTIC MENU

Table C — DIAGNOSTIC MESSAGE LIST (continued)
Message # Displayed Message Cause/Remedy

# 11 SAT > FAIL LEVEL Measured % Sat. exceeded software alarm’s preset fail high level.

#12 SAT < WARN LEVEL Measured % Sat. exceeded software alarm’s preset warn low level.

#13 SAT < FAIL LEVEL Measured % Sat. exceeded software alarm’s preset fail low level.

#14 WARNING: SLOPE HIGH Measured slope exceeded software alarm'’s preset warn high level.

#15 FAILURE: SLOPE HIGH Measured slope exceeded software alarm’s preset fail high level.

#16 WARNING: SLOPE LOW Measured slope exceeded software alarm’s preset warn low level.

#17 FAILURE: SLOPE LOW Measured slope exceeded software alarm'’s preset fail low level.

#21 SENSOR DISCONNECTED This condition is determined indirectly. if sensor electrodes are discon-
nected and its temperature compensator is open, itis likely that the
sensor is disconnected. Check all wiring from sensor to analyzer.

#27 MEMBRANE PUNCTURED Clean and inspect sensor membrane for possible tears or holes.
Replace membrane if necessary. De-power analyzer (or momentarily
disconnect the sensor’s blue wire) to clear the error message.

#29 REGENERATION NEEDED Clean and inspect sensor membrane for possible tears or holes.
Replace membrane if necessary via cartridge or cap. (For older
DOE-72 sensor, also add electrolyte.)

Regardless of model, de-power analyzer (or momentarity disconnect the
sensor's blue wire) to clear the error message. If the error message will
not clear, clean sensor electrodes and re-clear message again.

# 31 SENSOR POWER HIGH The analyzer scaling card may be malfunctioning.

# 33 SENSOR POWER LOW Sensor may be incorrectly wired. Check all wiring from sensor to analyzer.

#34 PREDICTED FAIL DATE Sensor is near the end of its operational life. To clear the message,
replace the cartridge on DOE-72-RC (or the complete DOE-72 sen-
sor) and calibrate the measurement system.

#65 TEMP COMP SHORTED Temperature compensator is shorted. Compensator may be faulty,
incorrectly connected, or sensor cable may be shorted. Check wiring.
Replace the compensator in the sensor if necessary.

# 67 TEMP COMP OPEN Temperature compensator is open. Compensator may be faulty, in-
correctly connected, or sensor cable may be open. Check wiring.
Replace the compensator in the sensor if necessary.

#68 TEMP > WARN LEVEL Measured °C exceeded software alarm’s preset warn high level.

# 69 TEMP > FAIL LEVEL Measured °C exceeded software alarm’s preset fail high level.

#70 TEMP < WARN LEVEL Measured °C exceeded software alarm’s preset warn low level.

#71 TEMP < FAIL LEVEL Measured °C exceeded software alarm’s preset fail low level.

#72 TEMP > 50C Measured temperature is greater than +50°C. The process tem-
perature may be too high or the sensor's temperature compensator
may be faulty. Check process conditions and/or the compensator.

#75 TEMP < -10C Measured temperature is less than -10°C. The process temperature
may be too low or the sensor's temperature compensator may be
faulty. Check process conditions and/or the compensator.

# 80 CAL DATE REACHED Time has exceeded cal timer alarm’s preset time. Calibrate now.

#83 LOOP 1 OPEN Load in analog output #1 loop is too high or loop is open. Check
4-20 mA loop wiring. If not used, short output to clear the message.

#85 LOOP 2 OPEN Load in analog output #2 loop is too high or loop is open. Check
4-20 mA loop wiring. If not used, short output to clear the message.

#100 TIME/DATE RESET Real-time clock has reset. If internal battery is discharged (from
analyzer not being powered for many months) and the analyzer is
then powered, the clock will reset. Clear the message by setting the
time/date in the CONFIG menu.

#102 BATTERY LOW internal battery powering the real-time clock is not properly charged.
If the analyzer has been powered for several days and the message
remains, the battery may be faulty. Return the analyzer for repair.

Continued on next page.
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Table C - DIAGNOSTIC MESSAGE LIST (continued)
| Message # Displayed Message Cause/Remedy

#113 SCAL EE ERROR Analyzer scaling card is faulty. Return the analyzer for repair.
#1156 SCAL EE QUEUE FULL Analyzer scaling card is faulty. Retumn the analyzer for repair.
#117 SYS EE ERROR Analyzer uP board is faulty. Return the analyzer for repair.

LGBK EE ERROR Analyzer P board is faulty. Return the analyzer for repair.

LGBK EE QUEUE FULL Analyzer uP board is faulty. Return the analyzer for repair
#128 Power Down This event occurred on the date shown at the indicated time.
#130 Power Up This event occurred on the date shown at the indicated time.
#132 Dead-Man Timeout Analyzer display remained in a screen other than the measurement

screen for more than 30 minutes. If, after 30 minutes, no keys were
pressed, dead-man timer returns display to measurement screen.

# 134 MEAS Menu Active This event occurred on the date shown at the indicated time.
# 136 CAL Menu Active This event occurred on the date shown at the indicated time.
#138 MAINT Menu Active This event occurred on the date shown at the indicated time.
# 140 CONFIG Menu Active This event occurred on the date shown at the indicated time.
#142 DIAG Menu Active This event occurred on the date shown at the indicated time.
# 156 Relay A Changed This event occurred on the date shown at the indicated time.
# 158 Relay B Changed This event occurred on the date shown at the indicated time.
# 160 Relay C Changed This event occurred on the date shown at the indicated time.
# 162 NAMUR Changed This event occurred on the date shown at the indicated time.
# 166 lout #1 Changed This event occurred on the date shown at the indicated time.
# 168 lout #2 Changed This event occurred on the date shown at the indicated time.
#170 Relay Xfer Changed This event occurred on the date shown at the indicated time.
#172 TTL Xfer Changed This event occurred on the date shown at the indicated time.
#174 lout #1 Xfer Change This event occurred on the date shown at the indicated time.
#176 lout #2 Xfer Change This event occurred on the date shown at the indicated time.
#178 Temp Alarm Changed This event occurred on the date shown at the indicated time.
#180 Meas Screen Changed This event occurred on the date shown at the indicated time.
#182 Time Changed This event occurred on the date shown at the indicated time.
#184 Date Changed This event occurred on the date shown at the indicated time.
# 186 Meas'd Units Change This event occurred on the date shown at the indicated time.
# 188 Conductivity Change This event occurred on the date shown at the indicated time.
# 190 Pressure Changed This event occurred on the date shown at the indicated time.
#192 Probe Filter Changed This event occurred on the date shown at the indicated time.
# 200 Temp Cal OK This event occurred on the date shown at the indicated time.
# 202 Bad Temp Cal This event occurred on the date shown at the indicated time.
#204 D.O. Cal OK This event occurred on the date shown at the indicated time.
# 206 Bad D.O. Cal This event occurred on the date shown at the indicated time.
#208 Sensor First Cal This event occurred on the date shown at the indicated time.
#210 Membrane First Cal This event occurred on the date shown at the indicated time.
#216 Wash Cycle Changed This event occurred on the date shown at the indicated time.
# 220 Wash Schedule Changed This event occurred on the date shown at the indicated time.
#222 Passcode Changed This event occurred on the date shown at the indicated time.
# 230 D.O. Alarm Changed This event occurred on the date shown at the indicated time.
# 232 Cal Timer Change This event occurred on the date shown at the indicated time.
# 234 Zero Alarm Changed This event occurred on the date shown at the indicated time.
# 236 Slope Alarm Changed This event occurred on the date shown at the indicated time.
# 250 Incorrect Passcode This event occurred on the date shown at the indicated time.
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7.4 Calibration Record
(for last calibration)

7.5 Sensor Statistics
(for first and last
three calibrations)

7.6 The Logbook

SECTION 7 - THE DIAGNOSTIC MENU

The analyzer creates a record containing information about
the last calibration. This includes the calibration’s date and
time, the type of method used for calibration (in air method,
or probe, sample or saturated method in the process or in
water), the ppm calibration value used, the temperature
during calibration, and the measured slope.

After selecting “Calibration Record” from the DIAG root
menu, a screen similar to this example screen appears:

6-89-95
a ime 16 43am
Tupe Probe Process
cal Val 18,06 pem
25.1 ©

emp +
+Slope 108.3 %

The analyzer creates sensor statistics records for the first
calibration and the last three (most recent) calibrations. The
data contained in these records is similar to the data in the
calibration record.

After selecting “Sensor Statistics” from the DIAG root menu,
a screen similar to this example screen appears.

SEHSOR STATISTICES

ltems in the FIRST CALIBRATION record include the date
and time of the calibration, and the sensor slope, which for
the first calibration, is always +100.0%. The other calibration
records (LAST CALIBRATION, 2 CALIBRATIONS AGO and
3 CALIBRATIONS AGO) contain the same items, but the
displayed slope values are the differences between those
calibrations and the first calibration. For example, suppose
the slope for the last calibration was actually +80.0%. The
displayed slope for the last calibration would then be “
20.0%" (the negative difference between the +100.0% first
calibration and the +80.0% last calibration).

The analyzer logbook creates a “log” of up to 100 events.
An event is generally defined as “something that happened
involving the analyzer.” Any diagnostic message shown in
Table C -- Diagnostic Message List in Section 7.2 can be
contained in the logbook. When the logbook’s 100-event
capacity is exceeded, the analyzer automatically deletes the
oldest event while adding the newest event.
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7.7 Analyzer
Hardware Tests

7.8 Device Description

Model DOCN-72 D.0O. Analyzer

SECTION 7 - THE DIAGNOSTIC MENU

After selecting “Logbook” from the DIAG root menu, a
screen similar to this example screen appears:

EN ]
+ MEAS Menu Active

#6-13-95 11:02am
EVENT# 142

After selecting “Hardware Test” from the DIAG root menu, use
this submenu to manually test the analyzer's operating hard-
ware, memory, display, keypad, and real-time clock (RTC):

eg
EEPROM Test
Display Test
<eEpad Test
RTC Test

If any test fails, return the analyzer to the factory for repair.

NOTE: During hardware tests, the analyzer continues to
normally measure and control without interruption.

To find the analyzer's complete model number, serial num-
ber, software version and other related information, select
“Device Description” from the DIAG root menu. A screen
similar to this example screen appears:

60
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PART FOUR - SERVICE AND MAINTENANCE

GENERAL INFORMATION

1.1 Inspecting If a measurement problem exists and you suspect the sen-
Sensor Cable and sor cable and/or the analyzer-to-junction box interconnect
Analyzer-to-Junction cable, inspect both cables for physical damage. Disconnect
Box interconnect the analyzer-to-junction box cable at both ends and check
Cable its wires for internal shorts using an ohmmeter.

1.2 Removing/Attaching To remove the analyzer door:

Analyzer Door

1. Loosen the four screws on the analyzer front bezel and
swing open the door.

2. Disconnect the ribbon cable connector from the backside
of the door.

3. While holding the door, slide the door release lever (Fig-
ure 4-1) upward to release the door from the hinge.

To attach the analyzer door, refer to Figure 4-1 and:

1. With the door in the open position, hold the spring-
loaded door release lever upward, carefully position the
hinge slots onto the hinge until the hinge is fully seated,
and release the lever.

Hinge Slot

Door Relegse
Lever

Hinge

FIGURE 4-1 Analyzer Door Attachment Details
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1.3 Replacing Relays

Model DOCN-72 D.O. Analyzer

SECTION 1 - GENERAL INFORMATION

2. After the door is attached, connect the ribbon cable
connector to the backside of the door. To prevent acci-
dentally crimping the cable, push any excess cable into
the opening by the connector.

3. Close the door and tighten the four screws on the ana-
lyzer's front bezel.

WARNING:

DISCONNECT LINE POWER TO AVOID POSSIBLE
ELECTRICAL SHOCK.

1. After disconnecting line power, loosen the four screws
on the analyzer front door, and swing the door open.
Disconnect the ribbon cable connector.

2. If the analyzer:

B Is not equipped with the EMI-hardened option, disre-
gard this step, and proceed with step 3.

¥ Has the EMI-hardened option:

A. Remove the screw holding the thin metal divider
between TB3 and TB4, and remove the divider.

B. Loosen (but do not remove) the two screws se-
curing the thin metal bracket that shields the
ribbon cable connector. Remove the bracket by
sliding it to the right from under the screws and
pulling it outward.

3. Remove the two screws above the terminal strips and
carefuily extract the power supply board assembly.

4. On the outer perimeter of the component side of the
board, unsolder the four tabs holding the metal cover (on
terminal strip side) to access the relay pins.

3. Unsolder the defective relay. Replace it with an equiva-
lent relay (see Part Five for relay part number).

6. Reinstall the power supply board assembly following the
previous steps in reverse order.
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1.4 Replacing Fuse(s) Depending on whether the analyzer is equipped with the
single or dual fusing option, it will have one or two 1/2 amp
fuses (250 VAC; type M or T slow-blow; 5mm x 20 mm
size).

WARNING:

DISCONNECT LINE POWER TO AVOID POSSIBLE
ELECTRICAL SHOCK.

1. Atfter disconnecting line power, remove the power supply
board assembly by performing steps 1 through 3 in the
previous “Replacing Relays” Section 1.3.

o Remove the blown fuse and replace it with a fuse (part
number 7F1048) or an equivalent.

3. Reinstall the power supply board assembly following
steps 1 through 3 in the previous Section 1.3, but in re-
verse order.
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PRESERVING MEASUREMENT ACCURACY

2.1 Keeping Sensor Clean To maintain measurement accuracy, periodically clean the
sensor. Operating experience will help you determine when
to clean the sensor. Use the recommended procedure de-
scribed in the sensor instruction manual.

Depending on the circumstances of the application, system
2.2 Keeping Analyzer calibration should be performed periodically to maintain
Calibrated measurement accuracy.

Tipt U‘p!en. startup, frequently check the
perating experience can determine the op-
etween calibrations that provides acceptable

Calibrate the analyzer using one of the methods described
in Part Three, Section 4.4. Recommendation: Use the
“D.0O. Cal In Air’ method because it is the most convenient
method to use, and provides the best calibration accuracy.

Do not run the sensor cable and analyzer-to-junction box

2.3 Avoiding Electrical interconnect cable in the same conduit with line power.
Interference

Tip! Excess cable should not be coiled
- other equipment that may dgenerate elec-
etic fields. Cut cables to proper length
allation to avoid unnecessary inductive pickup
al noise” may interfere with sensor signal).

==
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TROUBLESHOOTING

3.1 Ground Loops The analyzer may be affected by a “ground loop” problem
(two or more electrically grounded points at different poten-
tials).

e Analyzer reading is offset from the actual value by a
consistent amount, or ....

o Analyzer reading is frozen on one value, ofr ....

o Analyzer reading is “off scale” (upscale or downscale).

Although the source of a ground loop is difficult to deter-
mine, there are several common causes.

e Components, such as recorders or computers, are con-
nected to non-isolated analog outputs.

« Not using shielded cabling or failure to properly connect
all cable shields.

» Moisture or corrosion in a junction box.

Determining If | The following simple test can help to determine if there is a
Ground Loop Exists | ground loop:

1. With the analyzer in the D.O. measurement mode, put
the sensor in a non-conductive container (plastic or
glass) filled with process or clean water whose D.O.
value is known. Note the analyzer reading.

2. Connect one end of a wire to a known earth ground,
such as the analyzer ground or a water pipe. Place the
other end of this wire into the process or clean water
next to the sensor.

3. Note the analyzer reading now and compare it with the
reading taken in step 1. If the reading changed, a ground
loop exists.
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Finding Source
of Ground Loop

=

3.2 Isolating Measuring
System Problem

General Problems

Specific Problems

Medel DOCN-72 D.O. Analyzer

SECTION 3 - TROUBLESHOOTING

Sometimes the source of a ground loop is easy to find, but it
usually takes an organized approach to isolate the problem.

Part Three, Section 7 provides details on the analyzer's
many system diagnostics capabilities. However, if the
measuring system is not functioning properly, a few simple
checks can isolate the element of the measurement system
that is causing the problem (analyzer, analyzer-to-junction
box interconnect cable, or sensor).

1. Verify that line power exists at the analyzer MAINS
terminals (TB5 and TB6).

2. Check the analyzer ribbon cable and make sure its mat-
ing connectors are properly connected.

* Bad Cables (broken, shorted or corroded)

Inspect the analyzer-to-junction box interconnect cable
and the D.O. sensor cable for breaks or shorts.

* Malfunctioning Sensor:

Inspect the sensor for a damaged or fouled membrane.
* Inoperative Analyzer

Use this checkout procedure, requiring a 1% 30K ohm

(approx.) resistor and a 1.5 volt battery or a DC voltage

source, to confirm that the analyzer is operating prop-
erly.

1. Disconnect the sensor wires from the analyzer at
terminals 1 through 7 on TB1.
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SECTION 3 - TROUBLESHOOTING

2 Connect the 30K ohm resistor across analyzer ter-
minals 6 (BLK) and 7 (YEL) on TB1.

3. Connect the “+” side of the 1.5 volt battery to ana-
lyzer terminal 4 (SHIELD) on TB1 and the “-" side of

the battery to analyzer terminal 1 (RED) on TB1.

4. Verify that the measured D.O. reading is approxi-
mately 15 ppm.

5. Verify that the measured temperature is approxi-
mately 25°C.

If the readings are correct, the analyzer is operating
properly. If not, the analyzer is probably malfunctioning.

Open Fuse on Analyzer Power Supply Board Assembly

When line power exists at the analyzer MAINS terminals
(TB5 and TB6) and the display remains unlit, the fuse may
be open. If so, replace the 1/2 amp fuse (see Part Four,
Section 1.4 for details).

For details on sensor service and maintenance problems,
refer to the sensor instruction manual.
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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

IZ4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
F Wire: Thermocouple, RTD & Thermistor

¥ Calibrators & Ice Point References

[+ Recorders, Controllers & Process Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[ Transducers & Strain Gages

¥ Load Cells & Pressure Gages

(4 Displacement Transducers

¥ Instrumentation & Accessories

FLOWY/LEVEL

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

F Turbine/Paddlewheel Systems

iF Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

(4 Benchtop/ Laboratory Meters

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

DATA ACQUISITION

4 Data Acquisition & Engineering Software

4 Communications-Based Acquisition Systems
4 Plug-in Cards for Apple, IBM & Compatibles
(¥ Datalogging Systems

[ Recorders, Printers & Plotters

HEATERS

(¥ Heating Cable

¥ Cartridge & Strip Heaters
¥ Immersion & Band Heaters
[ Flexible Heaters

4 Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

[+ Metering & Control Instrumentation

(¥ Refractometers

¥ Pumps & Tubing

(& Air, Soil & Water Monitors

[# Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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