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Section 1 Model 600P — Paramagnetic Oxygen Analyzer

Safety Alert Temperature Hazard Electrical Shock Hazard
Caution or Warning Caution or Warning Caution or Warning

Safety Information in this Manual
Note, caution and warning symbols appear on the instrument and throughout this manual to draw
your attention to important operational and safety information.

A “NOTE” marks a short message to alert you to an important detail.

A “CAUTION’ safety alert appears with information that is important for protecting your equipment
and performance.

A “WARNING” safety alert appears with information that is important for protecting you, others and
equipment from damage. Pay very close attention to all warnings that apply to your application.

The A symbol (an exclamation point in a triangle) precedes a general CAUTION or
WARNING statement.

The & symbol (wavy vertical lines with an under score in a triangle) precedes an elevated
temperature hazard CAUTION or WARNING statement.

The A symbol (a lightning bolt in a triangle) precedes an electric shock hazard CAUTION or
WARNING statement.

Some or all of the above symbols may appear in this manual or on the equipment. This manual
should be consulted whenever one of these symbols is encountered on the equipment.

ALWAYS REMOVE POWER BEFORE CONNECTING OR DISCONNECTING SIGNAL
CABLES OR WHEN SERVICING THE EQUIPMENT.
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The 600 series Paramagnetic Oxygen instruments meet or exceed the following
directives and standards.

Application of Council Directive(s):
Electrical Safety:
Low Voltage Directive 73/23/EEC
Electromagnetic Compatibility:

EMC Directive 89/336/EEC

Standard(s) to which Conformity is Declared:
Electrical Safety:
Standard for Electrical Equipment for Measurement, Control, and Laboratory Use [EN
61010-1:2001 (2nd Edition)
Electromagnetic Compatibility:

EN 61326:1997 Electrical equipment for measurement, control and laboratory use
- EMC requirements (Amendment A1: 1998 to EN 61326:1997; Amendment
A2:2001 to EN 61326:1997)

600P Paramagnetic Oxygen Quick Start Guide
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1) Plug in the analyzer and turn the power on.

2) Connect the appropriate gas lines and vents to the analyzer.

3) Allow the analyzer to stabilize for at least one (1) hour.

4) During the analyzer’s stabilization period, setup the analyzer to the

desired configuration.

a) Set the analyzer’s output as desired.
i) From the Main Menu press F5 (Setup) then F7 (System Settings.)
ii) Press F3 (output assignments) to setup the output channels.

Set to real time.

iii) Press F4 (output range) to setup the output ranges

(1) Set the Min and Max to zero (0). This will cause the
outputs to default to the current ranges.

(2) Set the outputs for milliamps (mA) or voltage (V) as
desired.

(a) The mA setting will give 4-20 mA or 2-10V (if 500
ohm resisters are installed.

(b) The V setting will give 0-20mA or 0-10V (if 500 ohm
resistors are installed.

A Disconnect power before proceeding

5) Connect all appropriate analog outputs.
a) Pin 1 is the output common (ground).
b) Pins 2, 3, 4, and 5 are output channels 1, 2, 3, and 4 as setup in
step 4.a.ii.

c) If the output is set for voltages but there is no voltage output, you will
need to install a 500 ohm resistor between pin 1 and the channel
you are trying to measure. You will have to measure the voltage
drop across this resistor.

6) Reconnect the power and turn on the analyzer. Press F1 from the
analyzer’s main Menu to get to the measurement screen.

7) Supply sample gas to the analyzer.

8) The measurement screen should indicate the concentration of the
sample gas. If the concentration is incorrect, the analyzer will need to
be calibrated using zero and span calibration gases. Please reference
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the appropriate section of the manual for a description on how to zero
and span the analyzer.
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1. Introduction

1.1. Overview

Congratulations and thank you! You have just purchased one of the most reliable gas
analyzers in the world. Before using the analyzer, please familiarize yourself with its
operation by reading this manual. If you have any questions, please do not hesitate to
call California Analytical Instruments for assistance. We want you to be a member of
our thousands of satisfied customers.

1.2.  Unpacking Instructions

Open the shipping container and carefully remove the analyzer from the packing
materials. Inspect the instrument for any sign of damage. Remove the Top Cover
retaining screws. Visually check for loose parts or connectors that are not properly
seated. Verify all circuit boards and circuit board connections are secure. If all internal
components look normal, re-install the cover.

1.3. Reporting Damage
Should there be any apparent damage either to the inside or outside of the instrument

due to shipping or handling, immediately notify the shipper. The shipping container or
packing materials should be retained for inspection by the shipper.

1.4. Contact Information
California Analytical Instruments, Inc.

1312 West Grove Avenue
Orange, CA 92865

714 974-5560

Fax 714 921-2531

Website: www.gasanalyzers.com
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1.5.

Warranty Certificate

Subject to the exceptions and upon the conditions stated below, California Analytical
Instruments (CAl) warrants that the products sold under this sales order shall be free
from defects in workmanship and materials for one year after delivery of the product to
the original Buyer by CAl and if any such product should prove to be defective within
such one year period, CAl agrees, at its option, either (i) to correct by repair or, at CAl's
election, by replacement with equivalent product any such defective product, provided
that investigation and factory inspection discloses that such defect developed under
normal and proper uses, or (ii) to refund the purchase price. The exceptions and
conditions mentioned above are as follows:

components or accessories manufactured by CAl that by their nature are not intended to or will not
function for one year are warranted only to give reasonable service for a reasonable time. What
constitutes reasonable time and reasonable services shall be determined solely by CAl. A complete
list of such components and accessories is maintained at the factory;

CAIl makes no warranty with respect to components or accessories not manufactured by it; in the
event of defect in any such component or accessory CAl will give reasonable assistance to Buyer in
obtaining from the respective manufacturer whatever adjustment is authorized by the
manufacturer’s warranty;

any product claimed to be defective must be returned to the factory transportation charges prepaid
and CAIl will return the repaired or replaced product freight collect;

if the product claimed to be defective requires on-site repair, such warranty labor will be provided at
no charge; however, transportation and living expenses will be charged to Buyer;

if the product is a consumable or the like, it is warranted only to conform to the quantity and content
and for the period (but not in excess of one year) stated on the label at the time of delivery or 90
days;

CAIl may from time to time provide a special printed warranty with respect to a certain product, and
where applicable, such warranty shall be deemed incorporated herein by reference;

CAl shall be released from all obligations under all warranties, either expressed or implied, if any
product covered hereby is repaired or modified by persons other than its own authorized service
personnel unless such repair by others is made with the written consent of CAl.

IT IS EXPRESSLY AGREED THAT THE ABOVE WARRANTY SHALL BE IN LIEU OF ALL
WARRANTIES OF FITNESS AND OF THE WARRANTY OF MERCHANTABILITY AND
THAT CAl SHALL HAVE NO LIABILITY FOR SPECIAL OR CONSEQUENTIAL DAMAGES
OF ANY KIND OR FROM ANY CAUSE WHATSOEVER ARISING OUT OF THE
MANUFACTURE USE, SALE, HANDLING, REPAIR, MAINTENANCE OR
REPLACEMENT OF ANY OF THE PRODUCTS SOLD UNDER THIS SALES ORDER.
SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL
OR CONSEQUENTIAL DAMAGES, SO THAT THE ABOVE LIMITATIONS OR
EXCLUSIONS MAY NOT APPLY. THIS WARRANTY GIVES YOU SPECIFIC LEGAL
RIGHTS, AND YOU MAY HAVE OTHER RIGHTS, WHICH VARY FROM STATE TO
STATE.

Representations and warranties made by any person, including dealers and
representatives of CAl which are inconsistent or in conflict with the terms of this warranty,
shall not be binding upon CAl unless produced in writing and approved by an expressly
authorized officer of CAl.
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1.6.  Proper Operation

Personnel should be trained in the proper operation of this equipment before
attempting to operate the equipment.

1.7. Possible Explosion Hazard

Do not apply power to the analyzer or attempt to energize the analyzer until
determining the analyzer environment to be non-hazardous.

Use this analyzer in a NON-HAZARDOUS environment.

This analyzer has not been designed for use with a hazardous sample.

Tampering or use of substitute components may cause a safety hazard. Use only
factory authorized replacement parts.

1.8. Electrical Shock Hazard

Disconnect power before removing cover. Servicing requires access to live electrical
components that can cause death or serious injury. Refer servicing to qualified service
personnel. For safety and proper performance, connect this instrument to a properly
grounded three-wire receptacle.

Caution

1.9.  Plug Removal

Do not operate this analyzer UNTIL REMOVING the red plastic 7i inch plugs from
the sample inlet and exhaust fittings on the rear panel.

VAN

Use of this equipment in a manner not approved by California Analytical Instruments is
not recommended and may cause harm to the equipment or operating personnel.
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2. Features

2.1.  Description

The Paramagnetic Oxygen Analyzer (PMA) is a thermostated instrument designed primarily
for, but not necessarily limited to, stationary use. It is a ‘“19” rack mount’ analyzer that is also
suitable for bench top use. The operation of the analyzer is based upon the principle of the
magneto-dynamic oxygen cell, which is the most accurate and reliable cell for determining the
oxygen content of a gas mixture from 0-100 volume percent oxygen.

2.2. Features-General

The Model 600 series of analyzers have a 3 by 5 inch liquid crystal display and a

20 key data/operation input keyboard. The 16-bit microprocessor control board
consists of the MSR-Card with 16 digital inputs, 16 digital outputs, 16 analog inputs and
4 analog outputs. The analyzer can be manually operated from the keypad or remotely
via TCP/IP or RS-232C communications. After turning on the analyzer, it needs at
least 30 seconds for initialization. During this time, the screen is illuminated.

IMPORTANT TIP: When the analyzer is powered up, it defaults to access level 1 (User).
To operate ALL parameters, check the access level. See Section 5.

2.3.  Principle of Operation

The paramagnetic susceptibility of oxygen is significantly greater than that of other common
gases, and consequently, the molecules of oxygen are attracted much more strongly by a
magnetic field than the molecules of the other gases. Most of the other gases are slightly
diamagnetic, which means that their molecules are then repelled by a magnetic field.

nitrogen = diamagnetic oxygen = paramagnetic
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Figure 2-4 Magnetic Susceptibility of gases

The principle of the magneto dynamic cell is based upon Faraday's method of determining the
magnetic susceptibility of a gas. The cell consists of two nitrogen-filled quartz spheres
arranged in the form of a dumbbell. A single turn of platinum wire is placed around the
dumbbell that is suspended in a symmetrical non-uniform magnetic field.

gasin
G
[ X |
\ 4 4
1 3 1
4 4
[ * |
gas out
1 quartz spheres dumb-bell 3 mirror
2 platinum feedback coil 4 magnet pole pieces

Figure 2-2 The Measuring cell in theory

When the surrounding gas contains oxygen, the dumbbell spheres are pushed out of the
magnetic field by the change in the field that is caused by the relatively strong paramagnetic
oxygen. The torque acting on the dumbbell is proportional to the paramagnetic properties of
the surrounding gas and, therefore, it can be used as a measure of the oxygen concentration.

The distortion of the dumbbell is sensed by a light beam and projected on a mirror attached to
the dumbbell whereof it is reflected to a pair of photocells. When both photocells are
illuminated equally, the output will be zero. The output from the photocells is connected to an
amplifier, which in turn is fed to the feedback coil of the measuring cell. If the oxygen content
of the gas sample changes, the corresponding current output of the amplifier, which is
proportional to the oxygen content, produces a magnetic field in the feedback coil opposing the

forces and thereby causing the dumbbell to rotate.

4
6
1 measuring cell 4 feedback amplifier
2 “led” light beam 5 output amplifier
3 photo cell 6 meter indication

Figure 2-3 Principle of operation
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Since the feedback current from the amplifier is proportional to the oxygen content of the gas
sample, the output signals that are produced by the amplifier will be accurate and linear. The
paramagnetic susceptibility of oxygen varies inversely as the square of the absolute
temperature. To provide compensation for changes in analyzer temperature, a temperature
sensitive element in contact with the measuring cell assembly is included in the feedback
current circuit
2.5. Product Specifications Model 600P (Paramagnetic Detector)

SAMPLE CONTACT MATERIAL: Platinum, Glass, stainless steel, Viton, Teflon* and Tygon**

RANGES: 0-1 % up 25 % or 0 — 5 % up to 100 % (max. of four ranges)

OUTPUTS: 0 to 10 VDC or 4 to 20 mA (0 — 20 mA), RS232 & TCP/IP (AL Protocol)

AMBIENT TEMPERATURE: 5 to 45° C

SAMPLE TEMPERATURE: 0 to 50° C

SAMPLE CONDITION: Particles < 1p, non-corrosive dry gas

FITTINGS: %4" tube

SAMPLE FLOW RATE: 0.5 -2.0 LPM

RESPONSE TIME: 90% full scale in 2 seconds

NOISE: Less than 1% full scale

LINEARITY: Better than 1% full scale

REPEATABILITY: Better than 1% full scale Relative Humidity: Less than 90% R.H.***

ZERO SPIN DRIFT: Less than 1% full scale in 24 hours

WEIGHT: 30 Ibs.

Dimensions: 5 74" Hx 19" W x 23" D

Specifications subject to change without notice

*Teflon is a registered trademark of DuPont
**Tygon is a registered trademark of the Norton Performance Plastics Corp.

***Non-condensing
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3. Installation

3.1.  General
The design of this instrument is for industrial applications. These installation

instructions are for a typical site. Direct any questions regarding specific installation
situations to Technical Service of California Analytical Instruments, Inc.

3.2.  Site and Mounting
NOTE: The carefully observe the following precautions:

Select a site free from direct sunlight, radiation from a high temperature surface, or
abrupt temperature variations.

This analyzer is not suitable for installation outdoors.

Select a site where the air is clean. Avoid exposing the instrument to corrosive or
combustible gases.

The instrument must not be subject to severe vibration. If severe vibration is present,
use isolation mounts.

The instrument is designed for rack-mounting. Optional rack mount slides are
available.

Do not install near equipment emitting electromagnetic interference (EMI).

NOTE: A rear supporting brace or equivalent is required if the optional rack

mount slides were not purchased.

The power on/off switch is accessible from the rear of the instrument only. DO NOT
mount such that the power on/off switch is inaccessible.

3.3. Electrical

All wiring is connected at the rear of the instrument. The AC power is connected to the
power/fuse/switch as shown below

@ = ®

Figure 3-1 AC Power Switch, Connector, and Fuse.

NOTE: A defective ground may affect the operation of the instrument. The
output voltages are connected per Table 8.1.1. Shielded wiring is recommended
for output signals.
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VA

Replace fuses with recommended fuse size indicated on rear panel of
instrument. Replacement with any other size fuse may cause damage
to the instrument and possible injury to operating personnel.

3.4. Analog Output Connections (Appendix)

See Appendix for connector pinouts located on the analyzer rear panel. Remote range
identification and range selection are obtained via the rear panel connections. When a
range is selected, the corresponding control line is pulled low to zero VDC. Ranges not
selected will remain at approximately 5 VDC. When remote range control is selected
on the front panel switch, a contact closure is provided at the rear panel connector.
Remote range selection is made by connection of the control line for the desired range
to the analyzers zero VDC line provided in the connector. Five VDC is also provided.

3.5. Gases
1) Nitrogen or (zero air) in pressurized cylinder.

2) Standard span gas(es) near full-scale concentration with a nitrogen
balance, in a pressurized, certified cylinder.

3) Pressure regulators for zero and span gas cylinders.
4) Corrosive resistant gas tubing.
3.5.1. Sampling System
Note: High-pressure oxygen is very dangerous. Virtually any material will burn in it,

possibly explosively. It is essential that any person using this analyzer is aware of the
dangers of oxygen, and take all appropriate precautions.

The analyzer's sampling system consists of:

1. An internally mounted in line particulate filter

2. A sample pump and flow meter (optional)

3. A sample capillary that controls the sample flow rate to the sensor at 0.5 LPM.

4. A precision controlled relief valve.

The relief valve maintains a constant inlet pressure to the sample capillary and reduces
response time by providing a bypass loop to the exhaust for excess sample.

The analyzer is designed to measure a clean dry sample gas that has been conditioned to
remove moisture to prevent condensation in the analyzer. Some applications may require

additional sample conditioning, dependent upon the specifications of the sample gas to be
measured.
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3.6. Gas Handling Equipment
1) Pressure regulators for zero gas (Air or N2), and span gas cylinders.

2) Corrosive resistant gas tubing.

3.7. Gas Connections

The tubing from the sampling system to the gas analyzer should be made from
corrosive-resistant material such as Teflon or stainless steel. Even when the gases
being sampled are corrosive themselves, rubber, or soft vinyl tubing should not be
used since readings may be inaccurate due to gas absorption into the piping material.
To obtain fast response, the tube should be as short as possible. Optimum tube
internal diameter is 0.16 inch (4 mm). Couplings to the instrument are Vz-Inch tube.

Note: Be sure tubing and joints are clean. Dust entering the instrument may cause it to
malfunction.

3.8. Sampling Requirements

3.8.1. Filtration

Dust must be eliminated completely. Use filters as necessary. The final
filter must be capable of removing particles larger than 4 microns.

3.8.2. Condensation

Dew point of the sample gases must be lower than the instrument
temperature to prevent accidental condensation within the instrument.
Bypass the sample through a dehumidifier to reduce the dew point to about
2to 4° C or less. If the sample contains an acid mist, use an acid mist filter,

cooler or similar device to remove all traces of the mist.

3.8.3. Presence of Corrosive Gases

High concentrations of corrosive gases such as Cl,, SO,, F,, HCI, in the
sample gas shorten the useful service life of the instrument.

3.8.4. Gas Temperature

Do not exceed the maximum rating of the instrument 104° F (50° C) when
measuring high temperature gases.

3.8.5. Sample Gas Bypass Outlet (Vent)

A sample gas bypass outlet connector is located on the rear panel (¥4 Inch
Tube). Pressure at this outlet should be kept at atmospheric level. ANY
backpressure will cause an error in reading.

California Analytical Model 600P Rev 12 C_ETL _US_CE Final Operators Manual
Page 24 of 96



Section 4 Model 600P — Paramagnetic Oxygen Analyzer

4. Basic Operation

The operation of the digital microprocessor conforms to the guidelines of the AK
committee, originally developed in the German automotive industry. Via the serial port of
the MSR-Card, the analyzer can be remote-controlled by a master computer. The serial
communication fully corresponds to the specifications of the AK protocol. TCP/IP
communication is also available.

Display

The analyzer's LCD display includes 16 lines with 30 characters each. The display
also has background lighting that can be switched on and off via the Display key on the
keyboard. The following example shows the measurement screen that is formatted
into 4 information areas.

Measurements K2: SMAN

12.50 :em

SN
R1-10008

Mon How 17 10:45:55 2003

Figure 4-1 LCD Display — example showing Model 602P
1)  THE TOP INFORMATION AREA CONTAINS:

2) The AK Protocol Information. This capability is for advanced uses and
may be toggled on and off in the setup screen, F5. Next to the symbol
for the active operating mode, the device status is indicated. The
status field is also displayed on all other screens.

3) SARE Auto range enabled

4) SMGA  Measuring gas is flowing

5) SMAN Device is in manual operation status

6) SWET  Device

7) Shown on the right is the Password Entry level with 1 to 4 horizontal
lines.

8)  THE LARGE INFORMATION AREA CONTAINS the data portion of the
screen.

9)  THE THIRD INFORMATION AREA CONTAINS the help information for
the parameter selected, ranges, etc.

10) THE LOWER INFORMATION AREA CONTAINS The time and date
and any error condition.

11) The symbol in the bottom right corner indicates the keyboard mode. In
the example shown, the keyboard is in the function key mode. For
input fields, the mode is usually switched to numerical input. Then, an
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N appears in the lower right of the screen. This symbol is displayed on
all screens.
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F1 Measurem
F2 Purge Ana

F4 Calibration

Main Menu

F3 Diagnostics
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lyzer

Model 600P — Paramagnetic Oxygen Analyzer

Model 601 Menu Tree

F5 Setup
F6 Remote/Manual
F7 Stand by
Measurement Togal
» F1 oggles pump on
\/_\
> F2 > ) Purge Analyzer Sets analyzer in purge mode
Diagnostics
Flow 1
Flow 2
Flow 3
Temperature /Barometric pressure
External 1
External 2
Calibration F1 Starts auto calibration on range in use
F1 Auto calibration F2 Zero/span calibration/change range
F2 Manual calibration F3 Display deviations
F3 Display deviations F4 Check calibration
F4 Check calibration F5 Reset calibration values to factory default
F5 Reset calibration values
Setup F1 Change span gas concentration for every range
F1 Span gas concentrations F2 Sets auto calibration times/Mesuring deviations/Deviations
F2 Calibrations settings F3 Sets upper range limits
F3 Range limits F4 Sets concentration, flow, Preesure, temperture, ext, alarms
F4 Alarms F5 Set user password
F5 Password F6 Linearization
’ : F6 Linearization F7 System setup screen
F7 System settings F9 Displays measure settings
F8 Measure settings F10 Displays version/Model/(S/N)/Air press/Sample press/
F10 Version Software version/Device info
p| F6 >_’ Remote/Manual Toggles remote/Manual (local) control
A > >_> Stand By Toggles pump OFF
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Main Menu
(All access)

F1 Measurement
F2 Purge Analyzer
F3 Diagnostics

F4 Calibration

F5 Setup

F6 Remote/Manual
F7 Stand by

vd

(F4) Calibration
F1 Auto calibration
F2 Manual calibration
F3 Display deviations
F4 Check calibration
F5 Reset calibration values

Auto calibration

Flow zero gas

p| F1 F1 Save value
Manual Calibration F2 Close zero gas value
F1 Flow zero gas
F2 Flow span gas Flow span gas
F2 F1 Save value

F2 Close span gas value

Display Deviations
F1 Zero gas deviations
F2 Span gas deviations
F3 Verifying devs. zero
F4 Verifying devs. span

Check Calibration

Reset calibration values

1Y 77
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Main Menu
(All access)

F1 Measurement
F2 Purge Analyzer
F3 Diagnostics

F4 Calibration

F5 Setup

F6 Remote/Manual
F7 Stand by

LE]

Setup
(All access)

F1 Span gas concentrations
F2 Calibrations settings

F3 Range limits

F4 Alarms

F5 Password

F6 Linearization

F7 System settings

F8 Measure settings

F10 Displays version

Model 600P — Paramagnetic Oxygen Analyzer

Span gas concentrations

Calibration settings
F1 Times
F2 Measuring deviations %
F3 Deviation %
F4 Calibration via values
F5 Calibration via pump

Range limits
F1 Range 1-4
F2 Autorange

VYY Y Y

Alarms |

Alarms Il

Password
F1 Standard user
F2 Extended user
F3 Mainenance
F4 System operator

F6

Linearization

»

F7

Systems settings

Y Y

Ty

Measure settings

Displays version

Factory default vallues

F1 Standard user (111)
F2 Extended user (222)
F3 Mainenance (333)

F4 System operator (444)
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4.2. Keyboard

Combined control / numeral keys

r ~N 7 ~N ™~ N O ~\

F1|[F2 |[F3 || F4 || F5

\ 1A \. 23 \. J \. 41 \. 54
( 1 ( ([ [ R f 1 To the main menu
. _ F6 F7 F8 || F9 [||F10
Display lighting 6 7 8 9 5
on / off — —— —— —— >—— Cancel, backto
£ ||Del 1 Main| Back] the last menu

Delete key [ N ( 1( 1( A ‘ 1 Endinput,
/\ - ‘ - L J open selected field for input

Switch-over of the keyboard
numeral / control keys

Arrow keys for selecting the functions and
editing fields and for scrolling possible input values

Figure 4-2 Keyboard

4.2.1. Operation with the Cursor Keys and the Enter Key

When operating the unit with the cursor keys, you select the various
functions with the up/down cursor keys and start them with the Enter key.
This method is particularly suitable for less proficient users since the system
displays a short on-line help for nearly every function selected. The actual
cursor position is shown as a black horizontal bar.

TIP: If you are not yet familiar with the screens and their fields, just press any
cursor key after a screen appears. This moves the cursor from field to field and
displays the corresponding online help.

4.2.2. Operation with the Function Keys

When using the function keys (FI though F10), functions are directly
accessed by pressing their corresponding function keys. This method is
suitable for the advanced user since it is faster than the operation with the
cursor keys.

4.2.3. Read/Change Parameters

To read and/or change parameters, you must switch to the parameter input
mode by pressing the Enter key after calling the corresponding parameter
screen. The input cursor (horizontal bar under the first character) then
appears in the active edit field (black background). The cursor can be
positioned with the right and left cursor keys, and the value displayed
(number or letter) can be changed with the up and down cursor keys or
entered directly. Every input has to be concluded by pressing the Enter key
again, which causes the cursor to disappear.

California Analytical Model 600P Rev 12 C_ETL _US_CE Final Operators Manual
Page 30 of 96



Section 5 Model 600P — Paramagnetic Oxygen Analyzer

5. Operating Structure

The analyzer’s operation can be divided into 4 operating levels. The current level is
always displayed as a stack of 1 to 4 horizontal bars in the top right corner of the screen.
In the access level menu, you can choose between the following operating levels:

F1 User (operating level 1)
F2 Advanced user (operating level 2)
F3 Maintenance (operating level 3)
F4 System user (operating level 4)

A password can be assigned to each operating level. Only the system user, who normally
has the highest operating priority, can assign the password. At the factory, the default
passwords for the CAl analyzers are set as follows:

User: 111
Advanced user: 222
Maintenance: 333
System: 444

The default setting can be changed only by the system user. This manual is written to
include all information for the advanced system user.

TIP: Because of the user settings, some of the parameters shown in this manual
may not appear on your analyzer. Check the access level.
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5.1. The Main Menu

Upon power up, the CAl logo is first displayed and then the main menu appears as
below:

Main Menu NOTE: Access
easurements Level Indication

liagnosztics

Setup

Standby

Display measurement values

Wed Jun 11 10:52:39 2003

Figure 5-1 Main Menu on Power Up Screen

NOTE: F6 is not available because, on initial start up, the analyzer reverts to ONLY
Level 1 access. See Section 7.5.5 for Password information.

All functions can be selected with the cursor keys and activated by pressing the Enter key,
or directly with the function keys F1 through F7. A ">" to the right of a function means that
one or more sub-menus are available. If this sign is missing, the function starts
immediately after the activation.

NOTE: Access level is 4.

Main Menu kKi: S5ARA | #<— NOTE: Access
e == Level Indication
F3 Diagnostics

Fd Calibrations ¥

ES Setu 3

EL Ecnot=cManval £EBMAND

ET Standb

Displar measurement wvalues

Moo Hou 17 10:45:14 2083

Figure 5-2 Main User Menu (Level 4)
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6. Menu Structure

There are four operating levels based on the level of your password. This section shows
the access rights of the single levels.

6.1.  User Functions (Level 1)

Main Menu Setup Menu Password Menu
F1 Measurements F5 Password F1 Enter password
F2 Purge Analyzer F10  Version

F3 Diagnostics
F4 Calibrations

F5 Setup

F7 Standby

6.2. Advanced User Functions (Level 2)

Main Menu Setup Menu Password Menu

F1 Measurements F3 Range Limits F1 Enter password

F2 Purge Analyzer F5 Password

F3 Diagnostics F10  Version

F4 Calibrations

F5 Setup

F7 Standby

6.3. Maintenance Functions (Level 3)

Main Menu Setup Menu Password Menu System Settings

Menu

F1 Measurements F1 Span Gas F1 Enter F1 Real Time
Concentration password Clock

F2 Purge F3 Range limits F2 Reset F5 Status Line

Analyzer password on/off

F3 Diagnostics F5 Password F7 Auto Startup

F4 Calibrations F7 System
Settings

F5 Setup F8 Measure
Settings

F7 Standby F10  Version

6.4. System User Functions (Level 4)
All Function described in this manual may be accessed from Level 4.
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7. Main Menu Function Descriptions

7.1. F1 Measurements

F3
F3
FS
F&
F7

Displar measurement wvalues

Mon Hou 17 1@0:45:14 2003
Figure 7-1 Main Menu Screen

7.1.1. F1 Measurement

The measurements screen is activated by pressing F1 on the Main Menu
screen. The concentration is displayed in actual engineering units.

Measurements K2: SMAN

12.50 :enm
QT8

s (e
R1-10008 El-1i6&

Mon Houw Li_&m:dS:

Figure 7-2 Measurements Screen showing Model 602P
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7.1.2. Range Select

With the arrow keys, the ranges 1 to 4 can be selected and locked in which
will disable the auto range capability. Continue pressing the arrow keys will
recycle the analyzer back to auto range. The range and/or auto range is
displayed on the measurement screen. If the limits are exceeded while not
in the auto range mode, a warning "Over Range” appears on the screen.

Meazsurements K1: STEY

0.00:

Mon Jan G01 G1:03:18 2003

Figure 7-3 Set to Auto Range (601)

T K2: SMAN E|
co 2. 50 oeon
c0Z = 9.78 =
502 T2 g

I
Fl-1000

Figure 7-4 Analyzer set to Range 1 (603)
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7.2.  F2 Purge Analyzer

Kil: SHAN 1=l

FPleace ke pati
.. fnalryzer

ent... :
i= purging.

Time left: 10

Displar measurement wvalues vse [MAIMIsL[BACK] to akort

Mon Hou 17 10:4S5:14 2003 Mon HWow 17 10f36&6: 28 2003

Figure 7-5 Main Menu (User Level 4) Figure 7-6 Purge Screen

F2 from the Main Menu activates the Purge (analyzer) function if equipped.

7.3.  F3 Diagnostics
F3 from the Main Menu activates the Diagnostics function. F3 brings up the two
diagnostics screens. The Diagnostics screens may be brought up from EITHER the
Main Menu or the Measurements screen.

Diagnostics KZ2: SARA 12t
Flow 1 : 0. 43 LAsMin
2 2 H Hly S LsMin
Flgg 5 H B.63 L<HMin
Temperature & el L]
Pregsure : 14.18 [lpzil
External 1 : 0. 00 LU
External 2 : o, @ (|

Mon How 17 102446138 Z003

Figure 7-7 Diagnostics Screen |
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7.4.

Model 600P = Paramagnetic Oxygen Analyzer

F4 Calibrations

F4 from the Main Menu activates the Calibrations screen. Calibrations may be
automatic or manual. Deviations can also be displayed. Calibration values can be
reset to default values and the range to be calibrated can be changed.

Figure 7-8 Calibration Screen

F1 Automatic Calibration

From the Calibrations screen, F1 starts automatic calibration. If auto range
is selected, the actual range in use will be calibrated. Auto calibration works
as follows: First, zero gas is purged a certain time, called purge-time. Then
the measurement begins. The measured value must be a minimum-time,
called measuring-time, and within an upper and a lower limit to be saved as
new offset value. The maximum length of measuring time is 9 seconds. |If
the measured value was constant during calibration time, it is checked to
determine if this value deviates from the preceding value. If the deviations
are too large, a warning "Deviation error!” appears and the user can choose
if the new value is saved or not. At last, the zero gas is flowed a further
time, verifying time, so it can be checked if the signal is still constant. All of
these times can be changed. After zero gas calibration, the same happens
with span gas. During auto calibration, "Calibration in progress” is
displayed. It also shows which gas is flowing and which time runs. When
auto calibration has finished it is displayed. If the span value of the selected
range is O (see section 5.6.1), then it will not be calibrated. If one range is
calibrated and the span value for the lower ranges is zero, calibration
parameters will be copied to this range. To calibrate all ranges with the
same span gas, you must enter the gas concentration in the Span Gas
Calibration screen for ALL RANGES. You must also calibrate each range.
Offsets and scalors are NOT copied to other ranges.

Afuto calib ki: STEY

Calibration in progress. ..

12 .50

Span 9as wvalue

Time: 0O
Channel

Figure 7-9 Auto Calibration Screen
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7.4.2. F2 Manual Calibration

From the Calibration screen, F2 starts manual calibration. If auto range is
selected, calibration is not possible, and the appropriate range can be
selected.

Manuzal calib El1:STBY Izl

E% E%DU s=pan gas

Figure 7-10 Manual calibration

In the manual calibrations menu, two options are possible:

F2 Flow span gas |

Mamual calib Ei: SARA

Zero gas

0.00

Channel 1 - Range 1

Eg %%D‘EE‘ ZeTo 4d3% 50!9n01!

Mon How 17 1047146 2003
Figure 7-11 Manual zero calibration

Manual calib kl: SHBH Izl
Span Qas
Channel 1 - Range 1

Eg %%DEE‘ =pan 43% 5|:|!en01!

Mon How 17 160247257 2003

Figure 7-12 Manual span calibration
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When zero or span gas is flowing, the measured value can be saved by
pressing F1. If the screen is left by pressing the buttons "Main” or "Back”,
the measured value is not saved. Solenoids are closed by pressing F2.

7.4.3. Display Deviations — from Calibration menu F3

E]

Displar zero gas deviations

Morn Mow 17 10:48:30 2003
i Tk

Figure 7-13 Display deviations

After every calibration, the deviations are calculated for zero and for span
gas.

F1 Zero gas deviations
F2 Span gas deviations
F3 Deviations of zero gas during verifying
F4 Deviations of span gas during verifying

F1 and F2 deviations are displayed in percent.

Zero gas devs El: SMAN & Span gas deus Ki: SARA =]
Zero gas dewviations L[K1: Span gas dewviations [X1:
abs rel
FEangel: 0(@.04 0. o0
hanses oiag  piag
Fanged: @.6A B 60
L CcO 1 coz 0z
¢ to zelect channel
Mon Heoyw 17 10:248:43 2003 ) Mon Heow 17 10:48:50 2003
i T
Figure 7-14 Zero gas deviations Figure 7-15 Span gas deviations

During calibration, there is verification for zero and span gas. With option F3 and
F4, you can view the deviations during the verification time. Absolute deviation is
the absolute average difference from the saved value in ppm. Relative deviation is
the absolute average difference in percent, related to the range limit.

7.4.4. Absolute Zero Gas Deviation
Absolute zero gas deviation is zero gas content calculated by the factory
polynomial related to the range limit of the calibrated range.

7.4.5. Relative Zero Gas Deviation

Relative zero gas deviation is the actual deviation minus the deviation of the
previous calibration related to the range limit of the calibrated range.
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7.4.6. Absolute Span Gas Deviation

Absolute span gas deviation is span gas bottle value minus span gas value
calculated by the factory-polynomial related to the range limit of the
calibrated range.

7.4.7. Relative Span Gas Deviation

Relative span gas deviation is the actual deviation minus the deviation of
the previous calibration related to the range limit of the calibrated range.

7.4.8. F4 Check Calibration

There is a default calibration. Pressing F4 activates an automatic zero and
span check for verification.

7.4.9. F5 Reset Calibration Values

There is a default calibration. Pressing F5, a new screen appears and asks
if the user is sure to reset calibration values to the default calibration values.
F1 confirms and the calibration values are reset to default calibration values.
F2 leaves this menu without resetting to default values. This function will
overwrite all calibrations with factory values. In addition, the linearization
polynomial will be overwritten with the factory values.

7.4.10. F6 Range Select
This allows a range change to be activated from the calibration menu.
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7.5. F5 Setup

From the Main Menu, F5 brings up the setup menu. Span gas concentrations,
calibration settings, range limits, alarms, password, linearization, system and measure
settings can be changed. The Setup menu begins as shown below. A description of
each parameter is shown in the information box. NOTE: Use the down arrow key to
obtain the additional setup parameters.

K2: SARA Setup KZ: SMAH El
+FZ Calibration settings »
F3 Ranmnge limits »
n F4d Blarms
a FS Passuovd . ¥
= Fe Linearisation #
r ET S¥stem =setbings bl
= F8 Measure settipnas b
3 l!lﬂlﬂ!ﬁlﬁﬁl‘l‘l‘iﬁ.‘l‘l‘.

Show version

3
a
1
a
1
¥
=
1=
L
o

Mon How 17 13:53810 2003

Figure 7-16 Setup menu screen | Figure 7-17 setup menu screen Il

7.5.1. F1 Span Gas Concentration

Note: If you do not have a specific gas for a specific range, the calibration will
use the previous ranges calibration. You must have a least one span gas.

For calibration, it is necessary to input the concentration of the span gas in
ppm. For every range, the span gas concentration can be changed. After
pressing F1 in the setup menu, a screen appears in which changes can be
made. Select with the cursor buttons the range to change. The selected
field turns black. To change parameters, switch to parameter input mode by
pressing the Enter key. The input cursor (horizontal bar under the first
character) then appears in the active edit field (black background). The
cursor can be positioned with the right and left cursor keys, and the value
displayed (number or letter) can be changed with the up and down cursor
keys or entered directly. Every input has to be concluded by pressing the
Enter key again. Then the input cursor disappears and a new range can be
selected. The changes are saved by leaving the screen by pressing "Main”
or "Back.” At the right side of the screen, the range limits of the 4 ranges
are displayed. They cannot be changed in this screen.
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KE3: SMAH =]

limits

Trange

¢ change channe
Mon How 17 10:53% 37 2003
Vliid T

Figure 7-18 Change Span Gas Settings

7.5.2. Calibration Settings

Setup K3: SMAN B

# change channe

Change purge—smeasuring-:
werifrying-scalibration time

Mopn How 17 10:53:46 2003
T

Figure 7-19 Change Auto Calibration Settings

In the calibration settings menu, times and, deviations can be changed.

7.5.3. F1 Times

There are four times (in seconds) for auto calibration that can be changed.
Purge, measuring, calibration and verifying time. Changes are made and
saved as above.

7.5.4. F2 Measuring Deviations

During auto calibration, the measured value is only saved if it is within a
certain time within an upper and a lower limit. These two limits format a
working window. In the setup menu, the deviation is in percent.

7.5.5. F3 Deviations

Here you can change absolute and relative deviation in percent. After auto
calibration, it is checked to assure the deviations are within this limit. If the
deviations are not in this limit, a warning "Deviation error!” appears.

7.5.6. F3 Range Limits
There are 4 different ranges. The user can define the upper range limits in
ppm.
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S=tup El: SARA E]

ﬁg gUED Tange

Mom How 17 13:54:40 2003
Fe—

Figure 7-20 Change Range Limits

7.5.7. F1 Range 1-4 (Change Upper Range Limits)

In this menu, the upper range limits can be changed. The new settings are
saved by pressing MAIN or BACK. The auto range limits are automatically
adapted. This means that if the upper range limit of range 1 for example
has reached 90% of the upper range limit in the auto range mode, it is
switched automatically to the second range.

KZ: SHMAM

Fale]

C o2
Momp How 17 10:54:46 2003

Figure 7-21 Change Upper Range Limits

7.5.8. F2 Change Auto Range Limits

Although the auto range limits are adapted automatically, it is possible to
define them manually. Up means the value when the next higher range is
selected in auto range mode, down the value when the next lower range is
selected.

Kz SaRA
doun up L[#®1

Rangel: P
Rangez=ﬂ

Rangeld:i o
Ranged:

up - cCchanne
Morm How 17 10:54:53 200603
SR

Figure 7-22 Change Auto Range Limits
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7.5.9. F4 Alarms

Error reports are always displayed in the lowest line of the screen. There
are two pressures, three temperatures, one concentration, and two voltages
with alarm limits that can be defined. The user can define the range limits
and, if exceeded, will display an error-message.

Alarms II

.....
ol

S| DEEHED o
M| 200D

pex o fon Dce e Ty (=

Flaow alarmss

Ext.ﬁnalngéf

(ol Lol [oew S

Pressure H
Temperature:

DDED O =
DRED O

R I e

IR

- previous page
Men Hou L7 10:55:36 2803

Figure 7-23 Alarm screen | Figure 7-24 Alarm screen I

Set Temperature Alarms Set Concentration, Pressure and Voltage Alarms

7.5.10. F5 Password

After turning on the analyzer, you are in access level 1. To change the
access level or to change the passwords, press F5 (Setup) in the main
menu and Press F5 (Password) again. The following screen appears:

Setup Kil: SMAN

ﬁ% EEQI‘IEE‘ PB‘E-E-LJOT"!

FiE Reset paszsuords

Enter passuword

Mom Hou 17 103503 206003
Figure 7-25 Enter / Change Password
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7.5.11. F1 Enter Password
To change access level, press F1. The following screen appears:

Figure 7-26 Access Level Screen

F1 to F4 selects an access level. Move the cursor to the access level to be
modified. You must enter the correct password for the access level desired.
The passwords for the various operation levels consist of three numbers
that must to be entered on the numeric keypad. If the code word is
incorrect, you are asked to re-enter the codeword.

IMPORTANT TIP: When a new analyzer is powered up, it defaults to access level 1
(User). To operate ALL parameters and gain complete access, select F4. Press the

Enter key twice and enter 444.

7.5.12. F2 Change Password
The passwords can only be changed, if you are in access level 4. After F2,
enter your new 3 digit passwords.

IMPORTANT TIP: You MUST remember and record this new password. If this is lost,
you will need to consult the factory for the default password!

7.5.13. F3 Reset Passwords
The passwords can only be changed, if you are in access level 4. Reset
passwords will revert to the factory defaults.
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Model 600P — Paramagnetic Oxygen Analyzer

7.5.14. F6 Linearization

Pressing F6 on the Setup screen brings up the Linearization screen. The
analyzer can be linearized by a polynomial with 5 coefficients. By pressing
F1, these 5 coefficients can be changed for each range. By pressing F2,
the raw value can be displayed. This is the value before linearization and
offset span correction. There are two values on the screen: The value at
the top is the linearized, offset-span-corrected value, and the other value is

the raw-value.

K1l: SMAN

EZ: SHAN

Linear-caefficients

Change linear coefficients

Active Channel @ 1

17 10:562 13

Figure 7-27 Linearization Screen

KZ2: 5MAM

Mon How 17 103:56219 ZOO3
Figure 7-28 Coefficients Range Select

Measuremnents kK2 SHMGHA

Limear~casefficients

s 54

Corvrected wvalue

0.571

Rauw value

Mopn How 17 10: 56825 FOO3

Figure 7-29 Change Coefficients

flon How 17 11:03:45 2003

Figure 7-30 Linearized and raw data
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7.6.  F7 System Settings
This screen allows all the system settings to be displayed and modified.

Srstem setup KZ: SHMGA

F3
F i
FS

zetup real-time—-clock and
avktocalibration scheduler

Mom How 17 11:04:03 2003

Figure 7-31 System Setup Screen

7.6.1. F1 Real Time Clock

This brings up the clock time set screen; auto cal and auto cal enable
screens.

Setup RETC

e au
E & Select
Fg Autoacali

Autocalibrati
Fif Shkou time
Set actwal time

Mon Heow 17 11:04:29 2003

Ki: STEY

Heekdaw
Date (dd.mm. »»): ©O1. n
Time (HH:MM: SS1: 0O1:09:

Figure 7-33 Clock set screen

The current time may be set by using the cursor to highlight the entry and
using the numeric keys to change the values.

F2 brings up the auto cal time set. As above, the date and times can be set
by using the cursor to highlight the entry and using the numeric keys to
change the values. F3 Sets autocalibration ranges.
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Setup RTC
7

Fa

F18 Show time

SEtUE scheduler for auto
calibration

edule Ei:s SMAN Il

ttime : P 0 0 on MWed
: E Jun 2003

hourisl.

W £ Wwok| 0

1

o weekly
o daily
o hourly

or BACEKE to exit
to zsave changes
1

gil: 09:1s 2003

IO MMM M 2| on

Range [O0..4]
Enter Channel HE

Enter

Jan 01 01:09: 21 2003

Figure 7-35 Set Auto Cal Ranges

T

ti
<3
avtocalibra

Mo How 17 11:04:43F 2003

enakblesdi

Figure 7-36 F4 Toggles Auto Cal ON of OFF
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7.6.2. System Setup F2 Displays TCP/IP Address

enter IFP-Address
take effect after reboot

Mo How 17 11:05:802 2003
Figure 7-37 TCP/IP Address

7.6.3. Systems Setup F3 Displays Output Signal Assignments
(Used to Adjust Analog Output Channels)

assignment Kl: SARA =]

Evoror
on Adut

off

Mo How 17 11:05:11 2003

Figure 7-38 Output Assignments

7.6.4. System Setup F4 Displays Output Ranges
(Used to Adjust Scale of Analog Output Channels)

autput ranges KZ: SMGHA
Limit
OQutput lower upper

1]

enter B in both fields to
uze the default range.

Morn How 17 11:05:27 2003

Figure 7-39 Output Ranges
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7.6.5. F5 Turns Status Line On or Off
The status line displays the AK Protocol action on the top line of the display.

KZ: SMGA
Figure 7-40 Status line

F
F
F
F

ide statusline on top
display

v 17 11:04: 24 2003

Figure 7-41Status line on/off

7.6.6. F8 Measure Settings

This screen allows several of the system settings to be displayed and
modified.

Measure setup Ki: SMAN

time constapt for
lowpass filter

Figure 7-42 Measure setup

7.6.7. F1 Set Lowpass filter

Lowpass filter Kz2: SMEaH 1=l

enter time constant of sample
lowpass filter =

Time constant (0..608]1: EUEE
enter B to disable filter

Mon How 17 11:QR&:21 2003

Figure 7-43 Lowpass filter
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7.6.8. F2 Purge Time
F2 on the Menu Settings screen the sets the purge time before continuing
with a zero or span calibration.

Purge Time

Purge time 1 BB

(this time i
the one ent
=

diffrent tao
ed in
im

<
BT e
t e setupl

calibrati

Mon How 17 11:06:229 2003
Figure 7-44 Purge Time

7.6.9. F3 Set Temperature Compensation

T-Compensation Ki: SHAHN

fficient: IEECPEERE
g, aG
g. 0a

# to select channel
[ Cc0O 1 coz nz

Mon Houw 17 11! Q&:37 2003

Figure 7-45 T-compensation

7.6.10. F4 Pressure Compensation

F-Compensation Kl: SARA

Span Coefficient: MEEFENEE

# to zelect channel
[ Co 1 coz nz

Mon How 17 11:Q&:44 2003

Figure 7-46 P-Compensation
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7.6.11. F3 Low Pass Filter Time Constant

F3 on the Menu Settings screen allows the software time constant to be set
between 1 and 60 seconds. This is very useful in eliminating noise when
measuring low-level concentrations.

Lowpass filter Kz2: SMEaH 1=l

enter time constant of sample
lowpass filter =

Time constant (0..608]1: EUEE
enter B to disable filter

Mon How 17 11:QR&:21 2003

Figure 7-47 Low pass filter time constant

7.6.12. F10 Displays the Current Analyzer and Software Versions

This displays the analyzer’s information, including the factory recommended
air and sample pressure settings.

Jerzion K3t SARA Iz bareion Il
s o &02P IMAIN : 1.008
SoM i 11F1004 JUSER : 1.326
Sample pres.! Ipei OSMSR = 2.15¢6

Softuware wversion »
Mom How 17 11:@7:17 2003

£ Device info

Mon Jan 01 01:11:32 2003

Figure 7-48 Analyzer Information Figure 7-49 Software Version

7.7. F7 Remote / Manual Control

The analyzer can be remote-controlled either by a master computer or via contact
closures. The TCP/IP and serial communication fully corresponds to the specifications
of the AK protocol. To change remote/manual control, press F6 in the main menu.
This toggles between remote and manual control.

¥
»
CEMANMIT

Select remotes-manual control

Mon How 17 iQ:45:39 2003
Figure 7-50 F6 Remote/Manual

Main Menu (User Level 4)
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7.8.  F8 Standby

K2: SAR#A =]

=

Standbry-mode

Mon How 17 10:45:44 2@03
Figure 7-51 F7 Standby

Main Menu (User Level 4)

In Standby mode, pump is turned off and the solenoids are closed. The CAl logo is
displayed.

INSTRUMENTS

Mo How 17 10:45:02 2003
Figure 7-52 Standby Mode
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8. Analyzer Components

8.1.  Rear Panel
The following details the rear panel connections:

Figure 32: Rear Panel
1) Sample Gas Inlet: Feeds sample gas to the analyzer. V4 Inch Tube.

2) Sample Gas Bypass Outlet (Vent): Exhaust for sample. 7 Inch

Tube.
3)  TCPI/IP Connection: Connect Network Connector.
4) 28 Pin output terminal strip/main 1 (standard).
5) 28 Pin output terminal strip/main 2 (optional).
6) 28 Pin output terminal strip/main 3 (optional).
7) Power Entry Module: Power connection, power switch, fuse

compartment (2 Amp) With Rear Panel Power ON/OFF Switch:
Turns ON/OFF line power to instrument

8)  Serial Connector: Connect Serial Connector
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8.2.

Rear Panel Connectors

Model 600P — Paramagnetic Oxygen Analyzer

28 Pin Main Connector Assignments:

28 Pin Auxiliary Connector

Assignments:

. Main 1 Main 2 Main 3 . 600P
Slgnal %ptl?nal q\ptl?nal Slgnal
Type Analog halog nalog Type Analog
Pin # Pin # Pin # Spare Pin #
A Output 1 GND (analog) 1 GND (analog) 1 GND (analog) A Input 1 GND (analog)
A Output 2 Channel 1 2 Channel 1 2 Channel 1 A Input 2 External Analog 1
A Output 3 Channel 2 3 Channel 2 3 Channel 2 A Input 3 External Analog 2
A Output 4 Channel 3 4 Channel 3 4 Channel 3 A Input 4 Spare analog
A Output 5 Aux 5 Aux 5 Aux A Input 5 Spare analog
Digital Digital Digital Alarms Digital
D Output 6 GND (Digital) GND (Digital) GND (Digital) D Output 6 GND (Alarm)
D Output 7 ii?oslgange ii?oslgange ii?oslgange D Output 7 General Alarm
D Output * 8 Sense Range 4 Sense Range 4 Sense Range 4 D Output 8 Ch. 1 Conc. 1 Alarm
D Output * 9 Sense Range 3 Sense Range 3 Sense Range 3 D Output 9 Ch. 1 Conc. 2 Alarm
D Output * 10 | Sense Range 2 Sense Range 2 Sense Range 2 D Output 10 | Ch. 2 Conc. 1 Alarm
D Output * 11 | Sense Range 1 Sense Range 1 Sense Range 1 D Output 11 | Ch. 2 Conc. 2 Alarm
*Hi =True
D Input 12 | Set AutoRange 12 | Set AutoRange 12 | Set AutoRange D Output 12 | Ch. 3 Conc. 1 Alarm
D Input 13 | Control Range 1 |13  [Control Range 1 3 Jontrol Range 1 D Output 13 | Ch. 3 Conc. 2 Alarm
D Input 14 | Control Range2 |14  [Control Range 2 4 Jontrol Range 2 D Output 14 | Reserved
D Input 15 | Control Range 3 |15 [Control Range 3 5  Jontrol Range 3 D Output 15 | GND (Alarm)
D Input 16 | Control Range4 |16 [Control Range 4 6  Jontrol Range 4 D Output 16 | Calibration Alarm 1
D Input 17 | Auto Cal 17 | Auto Cal 17 | Auto Cal D Output 17 | Calibration Alarm 2
D Input 18 | Calibrate 18 | Calibrate 18 | Calibrate D Output 18 |Calibration Alarm 2
D Input 19 | Zero 19 | Zero 19 | Zero D Output 19 |Reserved
D Input 20 | Span 20 | Span 20 | Span D Output 20 |Spare
D Input 21 Pump 21 Pump 21 Pump D Output 21 |Spare
D Output 22 | Zero Gas Flow 22 | Zero Gas Flow 22 | Zero Gas Flow D Output 22 | Spare
D Output 23 | Span Gas Flow 23 | Span Gas Flow 23 | Span Gas Flow Spare
D Output 24 '?Iiuple Gas 24 '?Iiuple Gas 24 iliuple Gas Spare
D Output 25 |Local/Remote P5 L ocal/Remote b Local/Remote Spare
D Output 26 | Read Cal Mode 26 | Read Cal Mode 26 | Read Cal Mode Spare
D Output 27 |Reserved 27 | Reserved 27 | Reserved Ypare
D Output 28 |[Reserved 28 | Reserved 28 | Reserved Spare
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8.3.  Digital Outputs

Model 600P — Paramagnetic Oxygen Analyzer

8.3.1. RS-232 (Standard 9 Pin DIN Connector)
Pin Function
1 DCD Carrier Detect
2 RxD Receive Data
3 TxD Transmit Data
4 DTR Data Terminal Ready
5 Ground
6 DSR Data Set Ready
7 RTS Ready to Send
8 CTS Clear to Send
9 RI Ring Indicator
8.3.2. TCP/IP (8 Pin RJ-47 Connector)
Pin Function
1 TDX+
2 TDX-
3 RXD+
4 Open
5 Open
6 RXD-
7 LNLED
8 LNLED

IMPORTANT TIP: For direct connect to a PC a crossover cable is required. Connection
to a hub requires a straight cable.
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8.4. Internal Component Locations

PICTURE NOT AVAILABLE
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Section 8 Model 600P — Paramagnetic Oxygen Analyzer

8.5.  Main Electronics Board (Potentiometers)

| W'I'MB:?!D E
= gy 110001
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000 )

Figure 8-2 Main Electronic Board Potentiometers

RP2 Detector voltage adjust
RP3  Fine zero adjust

RP4  Not used (Fully CW)
RP5 Coarse zero adjust
RP6  Span adjust

a A 0N -

NOTE: Potentiometers are clearly labeled on both sides of the Wave PCB.
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8.6 Mechanical Zero Adjustment

This adjustment may be periodically required over the life span of the analyzer, or
whenever the front panel zero adjustment has reached its limit.

Note: Always check for gas leaks prior to making this adjustment, especially when the
zero potentiometer is at its counter-clockwise limit.

a) Place the front panel zero adjustment to its mid-setting (5.0 on the dial).
b) Introduce N, into the analyzer at a flow rate of 0.5-2.0 LPM.
) Remove the screws securing the top to the chassis and lift off the cover of the analyzer.
d) Locate and remove the rubber ‘boot’ that covers the O, sensor.
)

Loosen the locking screw that secures the adjusting screw for positing the photo-sensor on
the detector assembly. Only loosen the locking screw enough to permit the necessary
adjustment (see Figure 8-1).

f) Turn the adjusting screw to give an indication of approximately 0.00 on the digital display.
g) Carefully tighten the locking screw and replace the rubber ‘boot’ removed in step d).

h) Observe the digital display and turn the front panel zero adjustment to achieve reading of
0.00 in the display.

i) The zero adjustment should be between 4.0 and 6.0 on its dial. If not, repeat steps d)
though h) until no further adjustment is required

Photo Detectors
Circuit Board

Photo Detector
Mounting Block

Locking Screw

Adjusting Screw

Figure 8-1 Oxygen sensor adjustment
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9. Operation

9.1.  External Wiring

Make sure that the external wires have been connected as described in Section 3
Installation.

9.2.  External Piping
Review Section 3, 3.7 and 3.8

9.3. Operation & Calibration

9.3.1. Power On:

Turn on the power switch (located on the rear panel). The LCD display
should illuminate. Allow the instrument to warm up for approximately one
hour. It is preferable, but not essential, that zero gas flow through the
instrument at a rate of about 1 Liter/minute (LPM).

Note: To achieve final stability, the analyzer may require an additional warm-up
period of up to four hours (depending on variables in the analyzer’s environment).

9.3.2. Zero/San Adjustment:
Follow the “Quick Start Guide” at the front of this manual.

Note: Span gas concentration should not be less than 80% of the range to be spanned.

9.3.3. Start-Up:

Prepare and check the sample system. Adjust the flow of sample gas to
about 1 L/min. The instrument should show a meter indication. The infrared
gas analyzer is designed for extended operation and may be left switched
on continuously.
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10. MAINTENANCE

Warning
All replacement parts must be as supplied and/or specified by California Analytical
Instruments. Failure to used specified parts may reduce the safety features of the
instrument or create a hazardous condition.

10.1. Zero and Span Calibration

The zero and span levels should be checked and/or calibrated daily (or as often as
required.)

Note: On the 0-25% range of the analyzer ambient air may be used as span gas. While
flowing ambient air to the analyzer adjust the span potentiometer to 20.9% O2.

10.2. Routine Maintenance:

Prepare and check the sample system. Adjust the flow of sample gas to about 1 L/min. The
instrument should show a meter indication. The paramagnetic oxygen analyzer is designed for
extended operation and may be left switched ON continuously.

10.3. Cross sensitivity of gases

The paramagnetic measuring principle is based on the very high magnetic susceptibility of
oxygen. In comparison to oxygen, other gases have such a minor susceptibility that most of
them are insignificant. Exceptions to this are the nitrogen oxides. However, as these gases are
in most cases present in a very low concentration, the error is still negligible.

10.3.1. Example 1

The residual oxygen percentage is measured in a closed carbon dioxide (CO,)
atmosphere. The "zero calibration" is done by means of nitrogen (N,)-0.1080

According to the list of cross-sensitivities, the error for 100 % CO, at 20°C is 0.27%. In
order to obtain a higher accuracy, this means that for the zero calibration the reading
should be adjusted at +0.27% with N,, in order to compensate the error of CO,.

Since the values of cross-sensitivities are based on 100% volume of that particular gas, the
error at 50% by volume CO, and 50% by volume N,is 0.135%.

10.3.2. Example 2
Given the following gas composition at a temperature of 20° C:

5% volume Oxygen (O,) +100.00x10%2x5 = +5.0000
40% volume Carbon Dioxide(CO,) 027 x10%x40 = -0.1080
1% volume Ethane(C21-14) -043x10%x1 = -0.0043
54% volume Nitrogen (N2) 0.00X102x54 = 0.0000
Gives a reading (% by volume) of: +4.8877

As this example shows, the total error (5.000 minus 4.8877) is 0.1123.

Note: see Table 4-1 below for cross sensitivity values of typical gases.
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11. ADJUSTMENTS CHECKS AND REPAIRS

11.2. Coarse Zero Adjustment

With zero gas still flowing connect a DC voltmeter to TP7 (+) and TP9 (common).
Switch JP8 to the on position and leave JP6 and JP7 in the off position. The target DC
voltage for TP7 is OmV. Adjust RP5 first and use RP3 for the final adjustment.

11.3. Span Gain Adjustment

With a full-scale span gas flowing connect a DC voltmeter to TP8 (+) and TP9
(common). The target voltage for TP8 with a full-scale span gas flowing is 8.00VDC.
Turn RP4 fully clockwise (12 turns). To achieve this voltage select a resistor value, or
combination of values to install into R30, R35, R36, and / or R37. Set the
corresponding Jumper (JP9-JP12) to the on position for each resistor used to set the
gain. The value needed may range between 1K and 100K ohms. A smaller resistor
value increases the gain and achieves a larger DC voltage at TP8 when span gas is
flowing. RP6 can be used to make a small gain adjustment when the target voltage is
close. When finished setting the gain adjustment, flow zero gas again and repeat the
previous to step to achieve a good zero at TP8.
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Table 4-1 Cross Sensitivity of gases

All values based on nitrogen 0% / oxygen 100%

Model 600P — Paramagnetic Oxygen Analyzer

Gas Formula 20°C 50 °C

Argon Ar -0.23 -0.25
Acetylene CoH, -0.26 -0.28
Acetone C3Hs0 -0.63 -0.69
Acetaidehyde CoH4O -0.31 -0.34
Ammonia N3 -0.17 -0.19
Benzene CsHa -1.24 -1.34
Bromine Br, -1.78 -1.97
Butadiene C4Hs -0.85 -0.93
Isobutylene (CH3)2CH=CH> -0.94 -1.06
n-Butane C4H10 -1.10 -1.22
Chlorine CL, -0.83 -0.91
Hydrogen Chloride HCL -0.31 -0.34
Nitrous Oxide N20O -0.20 -0.22
Diacetylene (CHCI), -1.09- -1.20
Ethane CoH4 -0.43 -0.47
Ethylene Oxide C,H4O, -0.54 -0.60
Ethylene CoHq4 -0.20 -0.22
Ethylene Glycol CH,OHCH,OH -0.78 -0.88
Ethylbenzene CsH1o -1.89 -2.08
Hydrogen Fluoride HF +0.12 +0.14
Furan C4H40 -0.90 -0.99
Helium He +0.29 +0.32
n-Hexane CsH1a -1.78 -1.97
Krypton Kr -0.49 -0.54
Carbon Monoxide CO -0.06 -0.07
Carbon Dioxide CO, -0.27 -0.29
Methane CH. -0.16 -0.17
Methanol CH.,O -0.27 -0.31
Methylene Chloride CH.CI, -1.00 -1.10
Neon Ne +0.16 +0.17
n-Octane CgH1s -2.45 -2.70
Phenol CeHeO -1.40 -1.54
Propane CsHs -0.77 -0.85
Propylene CsHe -0.57 -0.62
Propene CH3;CH=CHj -0.58 -0.64
Propylene Oxide CsHsO -0.90 -1.00
Propylene Chloride CsH;CI -1.42 -1.44
Silane SiH4 -0.24 -0.27
Styrene C7He=CH> -1.63 -1.80
Nitrogen N2 -0.00 -0.00
Nitrogen Monoxide NO +42.70 +43.00

Nitrogen Dioxide NO; +5.00 +16.00

Oxygen 0, +100.00 +100.00

Sulfur Dioxide SO, -0.18 -0.20
Sulfur Fluoride SFs -0.98 -1.05
Hydrogen Sulfide H.S -0.41 -0.43
Toluene C7Hs -1.57 -1.73
Trichloroethylene C,HCI; -1.56 -1.72
Vinyl Chloride C2HsCl -0.68 -0.74
Vinyl.Fluoride CHsF -0.49 -0.54
Water H-O -0.03 -0.03
Hydrogen H> +0.23 +0.26
Xenon Xe -0.95 -1.02
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11.8. Check and Repair Tubing Trouble

11.8.1. Problem:
Tubing loosened, disconnected, contaminated, or restricted.

11.8.2. Symptom

Indicator output unstable or response is too to slow.

11.8.3. Check and/or replace:
1) When tubing is disconnected or loosened, firmly reconnect it.

2)  When tubing is contaminated or restricted, disconnect it and blow out
contaminants with high-pressure air, or replace the tubing.

Caution

Cracked, broken or frayed tubing may cause a hazardous condition. Replacement
tubing must be as specified by California Analytical Instruments to prevent possible
damage to operating personnel or equipment.
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12. Communication Master Computer / Analyzer (AK Protocol)

12.1. Serial Interface and AK-Commands

The serial interface enables remote control of the analyzer by a master computer. It is

implemented as an RS232 V24 interface and meets all requirements of the AK
protocol.

A 9-pin male connector at the back of the unit is used to connect a master computer
with the following pin assignment:

COO000
o{‘l O" OH OL}

Pin 2 = Rxd (receive)
Pin 3 = Txd (transmit)
Pin 5 = Gnd (ground)

Figure 12-1 Serial Interface

12.2. Interface Specifications

Speed: 9600 bps
Character Length 1 start bit
8 data bits
1 stop bit
Parity: none
Handshake no
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12.3. Protocol Description

12.3.1. Instruction command

Model 600P — Paramagnetic Oxygen Analyzer

Character Explanation
1 Byte STX ASCII code 02
2" Byte Don't Care Any ASCII code
3 Byte Function Code 1
4" Byte Function Code 2 AK instruction
5" Byte Function Code 3 e.g.. ASTF
6" Byte Function Code 4
7" Byte Blank
8" Byte K
9" Byte 0
10" Byte Blank
D
A AK instruction parameters,
T length is variable
A
nth Byte ETX ASCII code 03
Table 12-1 Structure of an instruction command
12.3.2. Acknowledgement command
Character Explanation
T Byte STX ASCII code 02
2" Byte Don't Care Any ASCII code
3™ Byte Function Code 1
4" Byte Function Code 2 Echo of the AK instruction
57 Byte Function Code 3 command
6" Byte Function Code 4
7" Byte Blank
8" Byte K
9" Byte 0
10" Byte Blank
D
A AK acknowledgement
T parameters, length is variable
A
nth Byte ETX ASCII code 03

Table 12-2 Structure of an acknowledgement command
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12.3.3. Data Description

Each command begins with STX (Start of Text) in the fist byte. The “don't
care” byte can be any ASCII character. Generally, a blank or an underscore
() is used for readability reasons. The four function bytes represent the AK
command. A blank comes next, followed by K and the channel number.
The analyzer is a single-channel device, and because of that the channel
number is usually 0. For delimiting the command parameters from the
channel number, another blank follows. This may be followed by command
parameters with a variable length. Every command ends with the ETX (End
of Text) character. The error status byte in the acknowledgment command
signals if internal errors in the analyzer occurred. It is zero when no error
appeared, and it is unequal zero when one or more errors occurred. Every
time a change in the errors happens the error status byte is incremented by
one, no matter if one or several errors disappear or are added. If it had the
value 10, it would be reset to 1. The error status byte does not indicate the
real number of errors. If the analyzer does not have errors, the error status
byte contains the value 0.

In general, AK commands are subdivided into three classes:

+ Control commands (Sxxx)

* Inquiry commands (Axxx)

+ Configuration commands (Exxx)

12.3.4. Error Handing

It might happen that an unknown instruction is sent, that the analyzer is
busy with a function which is not the desired one, or that an error occurred
in the command parameters. Table 1-4 summarizes all errors that can
appear upon any master instruction.

Analyzers Acknowledgement Explanation

277?711 Analyzer does not know the instruction sent.

xxxx° f BS Analyzer is busy with another function.

xxxx f SE Syntax error within command parameters or
incomplete command.

xxxx f NA Requested function or data are not available.

xxxx f DF Data error: The kind or number of given
parameters are not valid.

xxxx f OF Offline: Analyzer is offline, i.e. analyzer is in

local Mode. Only inquiry commands and SREM
(set analyzer in remote mode) are allowed.

Table 12-3 Acknowledgment response in case of error

! f stands for the error status byte.

2 xxxx stands for the fu

nction code of the sent master command
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12.4. Scan Commands

12.4.1. AKON: Measured concentration value

Command Response Description
_AKON_KO _AKON_s z.z y.y XX w.w Measured concentration value of all
channels is responded
t = Timestamp (1/10 sec)
_AKON_Km _AKON_s z.z t Measured concentration value of
channel m is responded
t = Timestamp (1/10 sec)

12.4.2. AEMB: Get measuring range

Command Response Description

_AEMB_KO _AEMB_s_Mn_Mn_Mn Current measuring range of all
channels is responded

_AEMB_Km _AKON_s_Mn Current measuring range of channel m

is responded

12.4.3. AMBE: Measuring range limit

Command Response Description

_AMBE_KO _AMBE_s_M1_w.w All existing measuring range limits of
M2 x.x channel m are responded
_M3_y.y
M4 zz

_AMBE_KO_Mn _AMBE_s Mn_z.z Range limit of Range Mn is responded

12.4.4. AKAK: Calibration gas concentrations

Command Response Description

_AKAK _Km _AKAK_s M1_w.w All existing calibration gas values are
_M2_x.x responded for selected channel m
_M3_y.y
M4 zz

_AKAK_Km_Mn AKAK_ s Mn_z.z For selected channel m calibration gas

value of Range Mn is responded

12.4.5. AMBU: Upper and lower range switchover values for auto range

Command Response Description

_AMBU_Km _AMBU_s_M1_w.w_W.W Lower and upper range switchover
_M2_x.x_X.X value of auto range are responded for
M3 yy YY channel m
M4 zz ZZ

_AMBU_Km_M _AMBU_s_Mn_w.w_W.W Lower and upper range switchover

n value of auto range are responded for

channel m range n
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12.4.6. ASTZ: Normal device status

Command Response Description

_ASTZ_KO _ASTZ s K1 _State1 State2 State3 Respond device status for all
_K2_State1_State2_State3 channels
_K3_State1_State2_ State3

_ASTZ_Km _ASTZ s State1_State2 State3 Respond device status only for

channel m

Possible states:

“State 1 State 2 State 3
SREM: remote  STBY: standby SARE: auto range on
SMAN: manual  SPAU: pause SARA: auto range off
SMGA: measuring gas
SNGA: zero gas
SEGA: end gas
SATK SNGA: zero gas during auto cal
SATK SEGA: end gas during auto cal
12.4.7. ASTF: Error status
Command Response Description
_ASTF_KO _ASTF_s f1_f2 f3_..._f10 Current error numbers of all are
responded
Errors:
1 Channel 1 Flow Failure 8 Channel 1 not calibrated
2 Channel 2 Flow Failure 9 Channel 2 not calibrated
3 Channel 3 Flow Failure 10 Channel 3 not calibrated
4 External Analog 1 Failure 11-13 | Ch1...3: Low concentration warning
5 External Analog 2 Failure 14-16 | Ch1...3: High concentration warning
6 Pressure Failure 17-19 | Ch1...3: Temperature failure
7 Temperature Failure 20-22 | Ch1...3: EPC Voltage failure
12.4.8. AKEN: Device identification
Command Response Description
_AKEN_KO _AKEN_s_devicename Device identification is responded
_AKEN_K1 _AKEN_s_model Device model
_AKEN_K2 _AKEN_s_serialno Device serial number
_AKEN_K3 _AKEN_s_samplepressure Suggested input sample pressure
12.4.9. ARMU: Raw value
Command Response Description
_ARMU_KO _ARMU_s z.z y.y x.x_t Raw value before linearization and

offset-span-correction is responded for
all channels

t = Timestamp (1/10 sec)

Raw value before linearization and
offset-span-correction is responded for
channel m

t = Timestamp (1/10 sec)
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12.4.10. ATEM: Temperatures

Command Response Description

_ATEM_KO _ATEM_s z.z Device temperature in degrees
Celsius is responded

_ATEM_Km _ATEM_s_z.z Detector temperature of channel m is

returned in z.z

12.4.11. ADRU: Pressures/ Valve voltage

Command Response Description

_ADRU_KO _ADRU_s z.z Pressure in is responded

_ADRU_Km _ADRU_s z.z EPC voltage of channel m is returned
inz.z

12.4.12. ADUF: Flows

Command Response Description

_ADUF_KO _ADUF_s _z.z y.y x.x Sample gas flow of all channels is
responded

_ADUF_Km _ADUF_s z.z Sample gas flow of channel m is
responded

12.4.13. AGRD: Polynom coefficients

Command Response Description

_AGRD_Km_Mn _AGRD s Mn a0 a1 a2 a3 a4 Polynomial coefficients of channel m
range Mn are responded

12.4.14. AANG: Deviation from zero point after autocalibration

Command Response Description

_AANG_Km _AANG_s M1 z.z da dr Verifying deviations from zero point
M2 z.z da_dr after auto calibration.
M3 z.z da_dr Values: measured value (z.z),
M4 z.z da_dr absolute dev (da), relative dev (dr)

12.4.15. AAEG: Deviation from end point after autocalibration

Command Response Description

_AAEG_Km _AANG_s M1_z.z da_dr Verifying deviation from end point after
M2 z.z da_dr auto calibration
M3 z.z da_dr Values: measured value (z.z),
M4 z.z da_dr absolute dev (da), relative dev (dr)

12.4.16. AFDA: Purge and Autocalibration times

Command Response Description
_AFDA_Km_SATK _AFDA_s z y x w Auto calibration times of channel m:
z: Purge time
y: Calibration time
x: Total calibration time
w: Verify time
(z, ¥, X, w in seconds)
_AFDA_KO_SSPL _AFDA_s_z Purge time will be responded
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12.4.17.

Model 600P — Paramagnetic Oxygen Analyzer

APAR: Request Autocalibration tolerance values

Command Response

Description

_APAR_Km_SATK _APAR_s z.z y.y XX W.W

Autocalibration tolerance value (%):
z.z: Range 1
y.y: Range 2
x.X: Range 3
w.w: Range 4

12.4.18. AKAL: Deviations from calibration
Command Response Description
_AKAL_Km_ _AKAL_s M1_z.z y.y x.x_w.w Deviation:
M2 _zz yy xx ww z.z: Zero gas relative last calibration
M3 _zz yy xx ww y.y: Zero gas factory calibration.
M4 zz yy xx ww x.x: Span gas relative last
calibration.
w.w: Span gas factory calibration
12.4.19. ASYZ: Respond System Time
Command Response Description
_ASYZ_KO_ _ASYZ_s_yymmdd_hhmmss System time:
yymmdd: year, month, day
(each 2 characters wide, no spaces)
hhmmss: hour, minute, second
(each 2 characters wide, no spaces)
12.4.20. AT90: Respond Lowpass filter time
Command Response Description
_AT90_KO_ _AT90_s_t Respond low pass filter time
t=filter time in seconds
12.4.21. ADAL: Diagnostic alarm limits
Command Response Description
_ADAL_KO _ADAL_s_al.min_al.max_... All alarms limits are responded
_a16.min_a16.max
_ADAL_KO_x _ADAL_s_x.min_x.max Alarm limits of x
Alarm Limits:
1 Sample gas flow channel 1 7 Temperature
2 Sample gas flow channel 2 8 Sample concentration channel 1
3 Sample gas flow channel 3 9 Sample concentration channel 2
4 External input 1 10 Sample concentration channel 3
5 External input 2 11-13 | Temperature channel 1...3
6 Barometric -Pressure 14-16 | EPC voltage channel 1...3
12.4.22. ATCP: Query TCP/IP settings
Command Response Description
_ATCP_KO _ADAL_s_z7z7.777.277.777 zzz: TCP/IP Address
CYYY.YYY.YYY.YYY yyy: TCP/IP subnet mask

_XXXX

xxxx: TCP/IP port
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12.4.23. AVER: Query Software version

Command Response Description
_AVER_KO _AVER_s_3MAIN_z_3USER_y OS z: Main version x.xxx.b_dd.mm.yyyy
MSR_x y: User version x.xxx.b_dd.mm.yyyy

x: OSMSR version
X.XxXx_dd.mm.yyyy

12.4.24. AH20: QueryH,O correction parameter

Command Response Description

_AH20_Km _AH20_s z.z y.y x.x z.z: Dry — voltage of A in with no
water present
y.y: 1st order coefficient
x.X.: 2nd order coefficient

12.4.25. ACO2: Query CO, correction parameter

Command Response Description
_ACO2_Km _ACO2_ s z.z y.y XX W.W z.z: Offset — voltage of A in with no
CO, present

y.y: Min A in — if A in is below this
value no CO, correction will be done.
x.X: 1st order coefficient

w.w.: 2nd order coefficient

12.4.26. AUPD: Query UDP data streaming parameter

Command Response Description

_AUDP_KO _AUDP_s_<UDPPort>_ Port: port for open the UDP
<DataFrequeny> [<Mode>] connection
_[ <UDP_IP>] DataFrequency: Frequency for

transmit the data in Hz

Mode: A: ASCIl Mode

UDP_IP: Alternative IP address for
open the UDP connection when it
should not use the IP of connected
TCP/IP client
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12.5. Control commands

12.5.1. SRES: Reset

Command Response Description
_SRES KO _SRES s Reset
12.5.2. SPAU: Pause
Command Response Description
_SPAU_KO _SPAU s Pause mode
12.5.3. STBY: Standby
Command Response Description
_STBY_KO _STBY_s Standby mode for all channels
_STBY_Km _STBY_s Standby mode for channel m
12.5.4. SNGA: Open valve for zero gas calibration
Command Response Description
_SNGA_KO _SNGA _s Open all three zero gas valves
_SNGA_Km _SNGA _s Open valve for zero gas calibration of
actual measuring range
_SNGA_Km_Mn _SNGA s Open valve for zero gas calibration of
range Mn

12.5.5. SEGA: Open valve for end gas calibration

Command Response Description

_SEGA KO _SEGA s Open all three end gas valves

_SEGA Km _SEGA s Open valve for end gas calibration of
actual measuring range

_SEGA Km_Mn _SEGA s Open valve for end gas calibration of
range Mn

12.5.6. SSPL: Purge Analyzer with zero gas

Command Response Description
_SSPL_KO _SSPL_s Open zero gas valve and purge all
channels

12.5.7. SATK: Start automatic calibration

Command Response Description

_SATK_Km _SATK s Start automatic calibration with
selected range of channel m

_SATK Km_Mn _SATK s Start automatic calibration for channel
m, Range n

12.5.8. SEMB: Set measuring range

Command Response Description

_SEMB_Km_Mn _SEMB_s Set measuring range
Auto range will be disabled
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12.5.9. SARE: Auto range on

Command Response Description

_SARE_KO _SARE s Set auto range on for all channels

_SARE_Km _SARE s Set auto range on for channel m
12.5.10. SARA: Auto range off

Command Response Description

_SARA KO _SARA s Set auto range off for all channels

_SARA_Km _SARE s Set auto range off
12.5.11. SREM: Remote mode for AK-commands

Command Response Description

_SREM_KO _SREM s Set device in remote mode
12.5.12. SMAN: Manual control to control device manually

Command Response Description

_SMAN_KO _SMAN_s Set device in manual mode
12.5.13. SMGA: Start measuring

Command Response Description

_SMGA _KO _SMGA s Start measuring

Open all sample valves

_SMGA_Km _SMGA s Open sample valve of channel m
12.5.14. SNKA: Saves measured value as new offset.

Command Response Description

_SNKA_KO _SNKA_s Saves measured value of actual range

for each channel as new offset if zero
valve is opened

_SNKA_Km _SNKA_s Saves measured value of actual range
as new offset if zero valve is opened

12.5.15. SEKA: Saves measured value as new span value

Command Response Description

_SEKA_KO _SEKA s Saves new span values for each
channel if span valve is opened

_SEKA_Km _SEKA_s Saves measured value of actual range
as new span value if span valve is
opened

12.5.16. SUDP: Start /Stop UDP data streaming
Command Response Description
_SUDP_KO_ON _SUDP_s Start Data streaming via the UDP

channel. You need to configure the
channel before with EUDP command
_SUDP_KO OFF _SUDP_s Stop streaming via the UDP channel
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12.6. Settings

12.6.1. EKAK: The four span gas concentration values are set

Command Response Description

_EKAK_Km_M1_w.w_M2_x.x M3 yy M4 z.z _EKAK s  Set end gas values for channel m

12.6.2. EMBE: The four measuring range end values are set

Command Response  Description

_EMBE_Km_M1_w.w_M2 _x.x_M3_yy M4 zz _EMBE_s Setrange limits

12.6.3. EMBU: The upper and the lower range switchover for auto range are set

Command Response  Description
_EMBU_Km_M1_w.w WW_M2 xx XX M3y _EMBU s Setlower and upper range
Y.YY M4 zz 727 switchover limits

12.6.4. EKEN: Set new device identification and information
Command Response Description
_EKEN_KO_new device-name _EKEN_s  Set new device identification

Maximum length of device name is
40 characters

NOTE: To change device identification, you must first rename the device to “RESET”.
Now a name up to 40 characters can be given.

NOTE: The device name must not have any blanks between characters, e.g. “CAl CLD”
is not allowed. You can use underscores, e.g.. “CAIl_CLD”.

12.6.5. EGRD: Set polynom coefficients

Command Response Description

_EGRD_Km_Mn_a0_a1_a2_a3_a4 _EGRD_s Set polynomial coefficients of
range Mn on channel m

12.6.6. EFDA: Set autocalibration and purge times

Command Response Description

_EFDA_Km_SATK_z_y x w _EFDA_s  Set auto cal. times for channel m:
z: Purge time
y: Calibration time
x: Total calibration time
w: Verify time
(z, y, X, win seconds)
_EFDA KO _SSPL z _EFDA s Set analyzer purge time to z
seconds

12.6.7. EPAR: Set autocalibration tolerance values

Command Response  Description
_EPAR_Km_SATK z.z y.y XX _wW.w _EPAR_s Autocalibration tolerance value
(%):
z.z= Range 1
y.y= Range 2

x.x= Range 3
w.w= Range 4
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12.6.8. ESYZ: Set System Time

Command Response

Description

_ESYZ_KO_yymmdd_hhmmss _ESYA s

Set system time:

yymmdd: year, month, day (each 2
characters wide, no spaces)
hhmmss: hour, minutes, seconds
(each 2 characters, no spaces)

12.6.9. ET90: Set Lowpass Filter Time

Command Response  Description
_ET90_KO_t _ET90_s  Set lowpass filter time:
t= filter time in seconds
12.6.10. EDAL: Diagnostic alarm limits
Command Response Description
_EDAL_KO_a1.min_a1.mas_..._al12max _EDAL_s Set all alarm limits
_EDAL_KO_x_x.min_xmax _EDAL_s  Set alarm limits of x
Alarm Limits:
1 Flow of channel 1 7 Temperature
2 Flow of channel 2 8 Sample concentration channel 1
3 Flow of channel 3 9 Sample concentration channel 2
4 External analog in 1 10 Sample concentration channel 3
5 External analog in 2 11-13 | Temperature alarm limits channel
1...3
6 Pressure 14-16 | EPC voltage alarm limits channel
1...3
12.6.11. ETCP: Set TCP/IP Parameters
Command Response  Description
_ETCP_KO0_zzz.zzz.zz7z.zzz _EDAL_s  zzz= TCP/IP address
_YYY.YYY.YYY.YYY yyy= TCP/IP subnet mask
_ XXXX xxxx= TCP/IP port
All changes take effect after next
power on cycle
12.6.12. EH20 Set H,O correction parameters
Command Response Description
_EH20_Km_z.z y.y x.x _EH20_s z.z: dry
y.y: 1st order coefficient
X.X: 2nd order coefficient
12.6.13. ECO2 Set CO, correction parameters
Command Response Description
_EH20_Km_z.z y.y x.x _EH20_s z.z: dry
y.y: 1st order coefficient

X.X: 2nd order coefficient
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12.6.14. EUDP Set UDP Data streaming parameters

Command Response  Description

_EUDP_KO_<UDPPort>_<DataFrequeny> [<Mo _EUDP_s Configure an UDP channel for

de>]_[<UDP_IP>]

data streaming of the measuring
values via Ethernet UDP.

Port: port for open the UDP
connection

DataFrequency: Frequency for
transmit the data in Hz

Mode: A: ASCII Mode (optional)
UDP_IP: Alternative IP address for
open the UDP connection when it
should not use the IP of connected
TCP/IP client (optional)

12.6.15.

Format of the streaming Data via UDP:

ASCII| Mode:

The measuring values will be sent with ASCII signs. The format is:

<Sequence number>_x.x_y.y_z.z

The sequence number will be incremented with every data packet,

which is sent.

The measuring values x.x, y.y and z.z will be sent like in AKON KO

telegram

12.7. Abbreviations used

Km

Mn

M1 .. M4
W.W..ZZ
WW...Z2Z
T

X

a0..a4

S

: K + channel Number ( K1....K3
: Measuring range number
: Measuring Range 1 .. 4
: Numerical value
: Numerical value
: Numeric integer value
: Number
: Polynomial coefficients
: Status
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13. Appendix 1 Electrical Block Diagram
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14. Appendix 2- Starting With Serial Number U06081

1.0 INTRODUCTION

The Model 600 Series of instruments starting with Serial Number U06081 have

several new Hardware and Software features.

The Hardware includes the use of a new memory system, isolation of the analog output
signals and 15 relays that are used to buffer the many new digital output signals that are
now available

The available digital signals consist of a SERVICE group, that can be used to externally
monitor a number of conditions for preventative maintenance and diagnostics.

A second STATUS group, is provided to define the operation of the instrument such as
Spanning, Zeroing, Calibrating and the current Range(1, 2, 3, 4, AUTO)

The Software includes modifications to existing functions, changes to the Measurement
screen, additional Short-Cut Keys and several New Functions that are listed as follows:

+ MEASUREMENT

Over Range 888888
Diagnostics F3
Zero F5
Span F6
Standby F7
Range Limits F8
Span Values F9
Outputs F10

Note: The operator can use these Short-Cut Keys or continue to use existing procedures.

+ NEW FUNCTIONS

Auto Startup F5, F7, F7

ALARMS F5, F7,(Use F6 to toggle ON/OFF)

Offsets& Gains F4, F3, F5

D/A Calibration F5, F7, F8

Save Data Archiving Time F5, F7, F1, F5 (Use ENTER to change
recording time)

User Digital Outputs F5, F9

» Modifications
Saved/Not good F4, F2, F1 or F2 (To flow Zero or Span Gas)
Re-Set Calibration Values F4, F5
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2.0 OPERATION OF MEASUREMENT KEYS:
Note: USE the F1 & F2 Keys to view the complete list of menu items.
2.1 Diagnostics Use F3 to toggle between MEASUREMENT an DIAGNOSTIC
2.2 Zero: Select the required channel and range then press F5.

Note: For instruments with an internal Zero Solenoid select Calibration By
Valves. (F5, F2, F4)

Manual Zero =]

Zero gas. Use F3I To Toagle
Diagnostices Cal Via

Channel: O .
Range: 1]
E al. enu
CAal Tel. (800) 959 0959 ]

Zero Gas will be enabled and the observed results can be use to evaluate
instrument performance
Press F3 to toggle to the Diagnostic screen for additional information

Press F1 to save the value and complete a ZERO calibration for this channel and
range

Press MAIN, F1 to return to the MEASUREMENT screen to select other channels
and ranges and repeat the process or F2 to return to the Manual Calibration screen

2.3 Span: Select the required Channel and Range then press F6.
Note: For instruments with an internal Span Solenoid select Calibration By
Valves (F5, F2,F4).

Manual Span |

Span gas. Use F3 To Toggle
Eliﬂnﬁititi Eal U1a
onc 2w o o LD E

I Tel. (200Q) 959 Q959 1]
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Span Gas for Channel1 and Range 1 will be enabled and the observed results can
be used to evaluate instrument performance.

PressF3 to toggle to the Diagnostic screen for additional information

Press F1 to save the new value and complete the SPAN calibration for this Channel
and Range.

Note that the span gas value used for this channel and range is highlighted and can
be changed if necessary. Use the Enter key and the numeric keys as required.

Press MAIN, F1 to return to the MEASUREMENT screen to select other Channels

and Ranges and repeat the process or F2 to return to the Manual Calibration
screen.

2.4 Range Limits: (F8);

w
m
-
=
o

=]

Heppml
E kX

AR
TR TR TR
b o B e e I 4
oD ke
L R
Bk T
zll LLE L) IIE.'.

Max REangex

i CHEHQE t!anne!

CAI Tel. (800) 959 0359 F

The Channels and Ranges are factory defined and application specific.
Consult California Analytical if any changes are required.

Use the «— — keys to observe the other Channels.

2.5 Span Values: F9

Setup ]|
Span gas conc. range limits
Ean i ] &, OB
anget 8. 06
Rangel3: o))
Ranged: 0. 08
3 c!ange c!annel
Thu Jun 28 B89:23:18 2007 -]

Use the — — keys to select the desired Channel and the ] to select the Range

Note that the span gas value used for this channel and range is highlighted and can
be changed if necessary.
Use the Enter key and the NUMERIC keys as required.
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2.6 Outputs: F10

assignment |

Output Signal

iy e

nn
ghann 13
TESIUTe

S AR
< 1D D

Thuy Jun 28 09:25:18 2007 F |

Use this screen to define the signals and their location that will be monitored by a
remote reordering device.
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3.0 NEW FUNCTIONS

3.1 Auto Start Up: (F5, F7, F7)

futo Startup 1=l
sAuta Startup o [1_
-ﬂait for 52}n1 : 5
-Rgﬁggge’hgnuak i Manuval

: . Chil Ch2 ChL3
-gallbratlnns : 1 1 1
sStartrange H 1 1 1
MAIH SAUVE
EACK SAVE
Mon Jan Ell_. II-Jy#Ellﬂ? gErEié ﬂ]

All key analyzer parameters are stored in a secure memory location and retained
when power is removed

In the event of an unexpected power failure it may be desirable to change some
parameters until an operator can resume control.

This screen may be used to establish several desirable special instrument start-up
parameters that define how the analyzer recovers from loss of AC power

When enabled this screen will define the following:

Wait: The time delay in minutes before proceeding
If zero is selected the instrument will not start until warnings are cleared

Access Level: The final access level
Remote/Manual: The final operating MODE

Calibrations: The number of attempts to complete a successful calibration as
required in the operator defined Deviation Tables.
If calibration is not successful the instrument will continue reporting results
using the last completed calibration.
The analyzer can be configured use the previous calibration by selecting
zero Calibrations.

Starting Range: When all defined actions are completed the analyzer will return to
the Measurement Screen and to the range specified.
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3.2 Alarms On/Off: (F5, F7)

X

vtosta
F& DA calibration
anal¥yser Alarms OW ~» OFF

CAl Tel. (808) 959 8959 -]

Use F6 to toggle ON/OFF

The instrument has an extensive library of error messages that will aid in the
identification of various anomalous events and are displayed at the bottom of the
screen These messages will assist in Diagnostics and indicating the need for
preventative maintenance

This screen provides an option to disable these messages during initial start- up or
as may be desired for a particular application.

3.3 Offset & Gain: (F4, F3, F5)

Off=zet and Gain Izl
ZervosSpan applied correction
Of fset Gain
Rangel: 0. 0o 1. 00
Eangel: 0. G 1.00
FEangedi Q. 30 1. 00
Ranged: 0. 00 1. 00
[coz 1 co 0z
# to select channel
CAl Tel. 1(300) 959 09359 E

This screen can be used to provide an additional means to display calibration
deviations.

Use «— — keys to change channel.
The OFFSET is the value stored during zero calibration.

The GAIN is the value stored during span gas calibration using the operator defined
calibration gas.

An increasing or decreasing change to the OFFSET or GAIN when used in
conjunction with “Deviations” will provide insight to both short and long term
changes to system performance.
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3.4 Calibrate the Digital Outputs
F5, F7, F8 D/A Calibration
F5, F7, F3 Output Assignment

« Overview

The 600 CLD Series of instruments are designed to provide analog outputs that
can be configured as 0-10v, 4-20 ma, or 0-20 ma.

With this version the outputs can also be configured to include an additional 1.0
volt and 5.0 volt output and a calibration capability.

The outputs can be calibrated to exactly match the results obtained on a PLC,
Recorder, Data Logger or other remote recording device that may be
connected to the analyzer.

The operator will first select the OUTPUT ASSIGNMENT screen and choose
the output that is to be calibrated. All outputs of interest may be selected.
When calibration is competed, the operator will return the outputs to their
original assignment

The D-A CALIBRATION screen will be then be used to complete the calibration
procedure.

This screen provides a section that is used to record the zero signal corrections
(zero offset) and a second area to record the 100% signal corrections (Gain)
for each of the four output signals that may be defined to develop a voltage or
current signal..

Since this is a Digital to Analog conversion, the calibration will require the
completion of a simple “trial and error” procedure. The operator will observe
the results of a “zero or full scale (Gain) signal generated by the analyzer to the
remote recording device and select a correction factor The operator will save
this value and then observe the results on attached the remote recording
device.

The process of selection and saving for “zero” and “span” will be repeated until
a satisfactory calibration is achieved. For 0-1V, 0-5V, 0-10V and a 0-20 ma
outputs the Offset and Gain values are independent and do not interact... With
the 4-20 ma output, the “Offset (zero)” and “Gain (span)’values interact and
may require a few more trials.

The following is a table of typical values:

OUTPUT OFFSET GAIN
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0-20 ma 0.000

4-20 ma 1.820

0-1V 1.300

0-5V 1.100

0-10V 1.050
Procedure

0.927
0.740
0.820
0.820
0.820

3.4.1 From the Main Menu press F5,F7,F3,to obtain following screen:

assignment

Output Sian

T

r
Chan
Flow

al

PranneTo

ne
neld
1

CAl Tel. (828

81 959 @959

F5, F7, F3

3.4.2 Use the { to highlight the outputs that require calibration.

Note: In the above example only Output 1 will be calibrated
Record the name of these signals, they will be restored.

3.4.3 Press enter to provide access to all the menu of signals that are available. (Real
Time. THC, CHj,, Calibration, Sample pressure, etc.)

3.4.4 Select Calibration and press ENTER to complete the selection

Note: Any or all of the four outputs can be selected for calibration
This screen will not be used again until calibration has been completed.

3.4.5 Press BACK to return to the SYSTEM SETUP screen (F5, F7 from the main menu)

3.4.6 Press F8 to obtain the following screen:
Press Enter to activate highlighted area
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F5, F7, F8
3.4.7 Use the ] to select the desired output press ENTER
3.4.8 Press F1 to select a ZERO signal and observe the results on the remote device
3.4.9 Change the offset value press BACK to save the new value.

3.4.10 Press F8 to return to the D-A Calibration screen and note the results on the remote
device.

3.4.11 Repeat steps 8.0 thru 10.0 until a satisfactory ZERO calibration is achieved.

3.4.12 Complete steps 8.0 thru 10.0 for each of the remaining outputs that require
calibration.

3.4.13 Press F5 to produce a full scale (100%) signal
3.4.14 Use the arrow keys to position the curser at the require GAIN value

3.4.15 Observe the results on the remote device and make a correction to the GAIN value
for the output of interest. Press BACK to save this new value

3.4.16 Press F8 to return to the D-A calibration screen

3.4.17 Observe the results on the remote device and repeat steps change the GAIN value
by repeating steps 3.4.14 thru 3.4.16 as needed for each output.

3.4.18 Return to the OUTPUT Assignment screen F5, F7, F3 from the main menu and
change the output signals from CALIBRATE to their original values as defined
in step 3.2.2.

California Analytical Model 600P Manual Rev 12 C_ETL_US_CE Final Operators Manual
Page 88 of 96



Section 12 Model 600P — Paramagnetic Oxygen Analyzer

3.5 Save Data Archiving Time (F5, F7, F1, F5)

Setup RTC 1=l
El 5E¥ téﬂgc lébratlan time
F§ 23iedt Salievationtranas
Save Dats Archiving Time
F10 g gnlgﬁnllnetﬁecﬂ 1L
Archive Interwal
= D F5: SAUE
CAl Tel (2EE) 959 B959 ﬂ

Use ENTER to change recording time

3.6 User Digital Outputs

Overview
The 600 Series of instruments have 15 solid state, optically
coupled, isolated relays that can be programmed by the operator to
indicate the status of numerous signals.
The following is a list of digital signals that are available.

+ SERVICE
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Signal Displayed Message MIN MAX Definition
Fl1 Flow 1 ,Check 0.5 3.5 Flow 1
FI2 Flow 2 ,Check 0.5 3.5 Flow 2
FI3 Flow 3 ,Check 0.5 3.5 Flow 3
E1 Extern Analog 1 ,Check External Analog 1
E2 Extern Analog 2 ,Check External Analog 2
P Pressure ,Check 10 16  Pressure
T Temperature ,Check 20 50 Temperature
1NC Channel 1 is not calibrated Temperature Ch.1
2NC Channel 2 is not calibrated Temperature Ch.2
3NC Channel 3 is not calibrated Temperature Ch.3
1LoC Ch1: Low conc. Warning 20 60 EPC Ch.1
2LoC Ch2: Low conc. Warning 20 60 EPC Ch.2
3LoC Ch3: Low conc. Warning 20 60 EPC Ch.3
1HIC Ch1: High conc. Warning 2 8
2HiC Ch2: High conc. Warning 2 8
3HiC Ch3: High conc. Warning 2 8
1DT Ch1: Temperature !
2DT Ch2: Temperature !
3DT Ch3: Temperature !
1EV Ch1: EPC ,Check
2EV Ch2: EPC ,Check
3EV Ch3: EPC ,Check
10R Ch1: Range overflow
20R Ch2: Range overflow
30R Ch3: Range overflow
1AU Ch1: ADC Under Range
2AU Ch2: ADC Under Range
3AU Ch3: ADC Under Range
1A0 Ch1: ADC Over Range
2A0 Ch2: ADC Over Range
3A0 Ch3: ADC Over Range
Off
+ STATUS
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1R2 1 Range 2
1R3 1 Range 3
1R4 1 Range 4
1C 1 In Calibrate
1Z 1In Zero
1S 1 In Span
1Sa 1 In Sample
2AR 2 Auto Range
2R1 2 Range 1
2R2 2 Range 2
2R3 2 Range 3
2R4 2 Range 4
2C 2 In Calibrate
2Z 2 In Zero
2S 2 In Span
2Sa 2 In Sample
3AR 3 Auto Range
3R1 3 Range 1
3R2 3 Range 2
3R3 3 Range 3
3R4 3 Range 4
3C 3 In Calibrate
3Z 3 In Zero
3S 3 In Span
3Sa 3 In Sample
+ STATUS
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1R2 1 Range 2
1R3 1 Range 3
1R4 1 Range 4
1C 1 In Calibrate
1Z 1In Zero

1S 1 In Span
1Sa 1 In Sample
2AR 2 Auto Range
2R1 2 Range 1
2R2 2 Range 2
2R3 2 Range 3
2R4 2 Range 4
2C 2 In Calibrate
2Z 2 In Zero

2S 2 In Span
2Sa 2 In Sample
3AR 3 Auto Range
3R1 3 Range 1
3R2 3 Range 2
3R3 3 Range 3
3R4 3 Range 4
3C 3 In Calibrate
3Z 3 In Zero

3S 3 In Span
3Sa 3 In Sample

Typical Relay
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1 4

600 SERIES +} E; Digital Out
- ? 3 Common

These contacts(3, 4) will drive continuously up to 500 MA using a customer
voltage supply that does not to exceed 60 VDC.

» Operation

Use F5, F9 to select the first eight outputs

Use the ] to select the desired output

Press ENTER and use ] to select desired item

NOTE the 600 FID can provide 35 digital output signals

User DO I =
1 IF
E £
3 3$F #5et Unused *
9 Off #Channels Off=
g Dgf
ot
F1 9 £to 15 DD°s & ClearHeold
MAINsBACK to SAVE
CAl Tel. (808) 959 0959 I

Press F1 to observe the remaining seven outputs
Program as desired per the above

User DO I1 5|

.« (B200) 939 89359 )

4.0 Changes to existing functions

4.1 Saved or NOT GOOD
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During Manual Calibration the following screens will be displayed to indicate the
instruments response to the value of the zero or span gas using the amount that
the operator defined in the deviation table.

Manval Zero =] Manval Span 1=l
2etro gas. Use F3 To Toggale L] as. Use F3I Ta Ta le
Diagnostics Cal Uia ni Qngitici Cal Uia A
*xkxSavedrxx g o * E3
Channel: 1 . Cha r,na.l _1_0 7 1 6
Range: 1 Range: 1
F 1

AN al. enu F% ET:E.E Egl?eﬁenu

CAIl Tel. (200) 959 0359 F | cCal Tel. (E800) 959 Q959

The above is shown using Zero/SPAN Gas

From Measurement use: F5 or F6
From Main Menu use: F4,F2, F1 or F2
Setup =
Deviations[X]
abinlute relative
angel: lo. aa@
singis: 1o 98
FRanged: lo. o
Engﬁnefe?iitiunﬁ for
Cal Tel. (800) 939 0959 !'

F5, F2, F3

Note:This screen is used by the operator to define the maximum acceptable limits of
the Zero and Span gas for both Manual and Automatic Calibrating.

4.2 Reset Calibration Values

When the re-set calibrations value function is used all recorded deviations
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will be set to zero
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Def cal walue =
ATre ¥ou =ure tao reset
calibration values to
default wvwaluve for
channel 1 %
F1 Yes - FZz no
CAl Tel., (2832) 959 Q959 |
F4, F5
Span g9as devs 1= Span gas dewvs

Span gas devs., wverifring
measured deu1at1

e
3333
0 0
i T o

ons
x%

B0 ]tu 1elggt channe?

G

(800) 959 0959
F4 F3, F4

(Used to observe Auto Cal Results)

l

Span gas deviations [H1:

abs el
Rangel: 2. 88 2. 08
Eanie%i 0. g ﬁ.gg
angsdr 3:38 :
Lcoz 1 co 1]
# to select channel
CAl Tel. (808) 959 A959
F4, F3, F2

(Used to observe Manual Cal results)

The above are the new deviations after the operator elects to re-set the calibration values
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13.5 Starting With Serial Number U06081

1.0 INTRODUCTION

The Model 600 NDIR Series of instruments starting with Serial Number U06081 have
several new Hardware and Software features.

The Hardware includes the use of a new memory system, isolation of the analog output
signals and 15 relays that are used to buffer the many new digital output signals that are
now available. SEE TABLE D

The available digital signals consist of a SERVICE group, which can be used to
externally monitor a number of conditions for preventative maintenance and
diagnostics.

A second STATUS group, is provided to define the operation of the instrument such
as Spanning, Zeroing, Calibrating and the current Range (1, 2, 3, 4, AUTO)

Many of the various signals are duplicated because an NDIR instrument can
consist of up to three different channels.

The Software includes modifications to existing functions, changes to the Measurement
screen, additional Short-Cut Keys and several New Functions that are listed as follows:

e MEASUREMENT

Over Range 888888
Diagnostics F3
Zero F5
Span F6
Range Limits F8
Span Values F9
Outputs F10

Note: The operator can use these Short-Cut Keys or continue to use existing procedures.

e NEW FUNCTIONS

Auto Startup F5, F7, F7

ALARMS F5, F7,(Use F6 to toggle ON/OFF)

Offsets& Gains F4, F3, F5

D/A Calibration F5, F7, F8

Save Data Archiving Time F5, F7, F1, F5 (ENTER to change record time)
User Digital Outputs F5, F9

e Modifications
Saved/Not good F4, F2, F1 or F2 (To flow Zero or Span Gas)
Re-Set Calibration Values F4, F5
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2.0 OPERATION OF MEASUREMENT KEYS

Note: USE the F1 & F2 Keys to view the complete list of menu items, from the
MEASUREMENT screen

2.1 Over Range 888888
In the MEASUREMENT mode only, any value that exceeds the “range” by
more than10% will be displayed as 888888.

2.2 Diagnostics Use F3 to toggle between MEASUREMENT and DIAGNOSTIC

2.3 Zero: From the MEASUREMENT screen, select the required channel and range then
press F5.

Note: For instruments with Zero Solenoid(s) select Calibration by
Valves. (Main, F5, F2, F4)

Manval Zero Izl Manuval Zero E3: SMGHA Ell
Zero gas. Use F3 To Toggle £Zero gas. Use F3 To Toggle
Diagnostics Cal Uia
Diagnostics Cal Via *Us? ng Current Temp & Press=
Channel: 0 : Channel: @& ;
Range: 2] Ranage
an. al. enu an. al. enu
CAl Tel. (808) 959 0959 - | cal Tel. (2001 259 0959 |
2 Versions

Zero Gas will be enabled and the observed results can be used to evaluate
instrument performance

Press F3 to toggle to the Diagnostic screen for additional information

Press F1 to save the value and complete a ZERO calibration for this channel and
range.

Press MAIN, F1 to return to the MEASUREMENT screen to select other channels
and ranges and repeat the process or press F2 to return to the Manual Calibration
screen
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2.4 Span: From the MEASUREMENT screen, select the required Channel and Range

then press F6.

Note: For instruments with Span Solenoid(s) select Calibration by
Valves (Main, F5, F2, and F4).

il Manual Span K3: SMAHN Izl
Span gas. Usze F3 To Toaggle
Toggle Diagnostics Cal_Uia
#lzing Current Temp & Prescs=
Ch Channel: O Conc.: MR
Ra Range: o}
F ave value Fl Save wvalue
F% ﬁan. Cal. Henu FZ Man. Cal Menu
Cal Tel. (800) 959 09359 )] Wed Max 14 16:43:27 ZOOS =
2 Versions

Span Gas for Channell and Range 1 will be enabled and the observed results can
be used to evaluate instrument performance.

Press F3 to toggle to the Diagnostic screen for additional information

Press F1 to save the new value and complete the SPAN calibration for this Channel

and Range.

Note: The span gas value used for this channel and range is highlighted
and can be changed if necessary. Use the Enter key and the
numeric keys as required.

Press MAIN, F1 to return to the MEASUREMENT screen to select other Channels
and Ranges and repeat the process or F2 to return to the Manual Calibration

screen.
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2.5 Range Limits: (F8) From the MEASUREMENT screen;

Setup E Setup Kz: SMAHM |
i Upper range limits [XKAppml
L AP L T AT T wxk  HUST Lo AECEHDING =k

Rang Eangel:
RangeZ 0. OO EangeZ: . L)L
Eangel Q. ge BEange3: . 9@
Ranﬂoﬂ 0. 08 Eanged: 0, 0o

#0o HOT Exceed Max Range® Maximum Eange Limit: l6. 000G

F1l Saveinew avtoranage Up-sDouwn

+ c!ange c!annel +* c!ange e!anne!
CAl Tel., (200) 959 0959 -] Hed Max 14 16:48:50 2008 |
2 Versions.

The Channels and Ranges are factory defined and application specific.
Consult California Analytical if any changes are required.

Use the < — keys to observe the other Channels.

2.6 Span Values: F9 From the MEASUREMENT screen

Setup 5

Eange t
angeZ:
Eangei:
Ranged:
++ c!anse c!anne!
Thu Jun 28 B9:23:18 2007 1=

Use the < — keys to select the desired Channel and the | to select the Range
Note: The span gas value used for this channel and range is highlighted
and can be changed if necessary.

Use the Enter key and the NUMERIC keys as required.
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2.7 Outputs: F10 From the MEASUREMENT screen

assignment IEl

Output Signal

1
2 %Eanne!g

3 hannel3
raeassymra

Thu Jun 28 09: 25: 18 2007 |

Use this screen to define the signals and their location that will be monitored by a
remote reordering device.

Use the | to select the desired Output. Press Enter to select
Use the | to select the desired Signal. Press Enter to select

Use this screen to define the signals and their location that will be monitored
by a remote reordering device.

SEE TABLE D
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3.0 NEW FUNCTIONS

3.1 Auto Start Up: (Main, F5, F7, F7)

Auto Startup =]
sAvto Startup 3 !ﬁ-
-Eait. for [m}n] H
sACCESS eue t
-Remnte/hanual H f'l13nual

: 5 Chl Ch2 Ch3
sCalibrations 1 1 1
sstartrange H 1 1 1
MAIH SAVE
EACK SAUVE
Mon Jan EIJ_. E1y4EIII3? gEIElé |I|

All key analyzer parameters are stored in a secure memory location and retained
when power is removed

In the event of an unexpected power failure it may be desirable to change some
parameters until an operator can resume control.

This screen may be used to establish several desirable special instrument start-up
parameters that define how the analyzer recovers from loss of AC power

When enabled this screen will define the following:

Wait: The time delay in minutes before proceeding. If zero is selected the
instrument will not start until all temperature warnings are cleared

Calibrations: The number of attempts to complete a successful calibration as
required in the operator defined Deviation Tables.
If calibration is not successful the instrument will continue reporting
results using the last completed calibration.
The analyzer can be configured use the previous calibration by
selecting zero Calibrations.

Starting Range: When all defined actions are completed the analyzer will return to
the Measurement Screen and to the range specified.

Access Level: The user level at Start Up

Remote/Manual: Put the analyzer in either “Remote” or “Manual” at Start Up
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3.2 Alarms On/Off: (Main, F5, F7)
All key analyzer parameters are stored in a secure memory location and retained
when power is removed. In the event of an unexpected power failure it may be
desirable to change some parameters until an operator can resume control.

This screen may be used to establish several desirable special instrument start-up
parameters that define how the analyzer recovers from loss of AC power.

When enabled this screen will define the following...

S¥stem setu

>

off

SE=Rw e e (0

F& DA calibration
analr¥sevr Alarms OH ~ OFF

CAI Tel. (800) 959 0959 Fl

Use F6 to toggle ON/OFF

The instrument has an extensive library of error messages that will aid in the
identification of various anomalous events and are displayed at the bottom of the
screen. These messages will assist in Diagnostics and indicating the need for
preventative maintenance

This screen provides an option to disable these messages during initial start- up or
as may be desired for a particular application.
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3.3 Offset & Gain (Main, F4, F3, F5)

Offset and Gain Izl
ZerosSpan applied corvrection
Offset Gain

Rangel: . oo 1. 00
Range: . BB 1. 00
Range3: Q. 08 1. 00
REanged: . 0 1.00

[COo2 co o2

# to select channel

CAI Tel. (200) 959 0959 !

This screen can be used to provide an additional means to display calibration
deviations.

Use «— — keys to change channel.
The OFFSET is the value stored during zero calibration.

The GAIN is the value stored during span gas calibration using the operator defined
calibration gas.

An increasing or decreasing change to the OFFSET or GAIN when used in
conjunction with “Deviations” will provide insight to both short and long term
changes to system performance

3.4 Calibrate The Analog Outputs: Main, F5, F7, F8 D/A Calibration
Main, F5, F7, F3 Output Assignment

e OQverview

The 600 NDIR Series of instruments are designed to provide analog outputs that
can be configured as 0-1 VDC, 0-5 VDC, 0-10 VDC, 4-20 mA, or 0-20 mA.

With this version the outputs can also be configured to include an additional 1.0
volt and 5.0 volt output and a calibration capability.

The outputs can be calibrated to exactly match the results obtained on a PLC,
Recorder, Data Logger or other remote recording device that may be connected to
the analyzer.

The operator will first select the OUTPUT ASSIGNMENT (Main, F5, F7, F3) screen
and choose the output that is to be calibrated. By selecting “calibrate” as the output
all outputs of interest may be selected. When calibration is competed, the operator
will return the outputs to their original assignment
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ADDENDUM

The D-A CALIBRATION screen will then be used to complete the calibration

procedure.
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This screen provides a section that is used to record the zero signal corrections
(zero offset) and a second area to record the 100% signal corrections (Gain) for
each of the four output signals that may be defined to develop a voltage or current

signal..

Since this is a Digital to Analog conversion, the calibration will require the
completion of a simple “trial and error” procedure. The operator will observe the
results of a “zero” or “span” (Gain) signal generated by the analyzer to the remote
recording device and select a correction factor The operator will save this value and
then observe the results on attached the remote recording device.

The process of selection and saving for “zero” and “span” will be repeated until a
satisfactory calibration is achieved. For 0-1VDC, 0-5VDC, 0-10VDC and a 0-20 mA
outputs the Offset and Gain values are independent and do not interact. With the
4-20 ma output, the Offset “zero” and Gain “span” values interact and may require a

few more trials.

The following is a table of typical values:

OUTPUT OFFSET GAIN
0-20 ma 0.000 0.927
4-20 ma 1.820 0.740
0-1V 1.300 0.820
0-5V 1.100 0.820
0-10V 1.050 0.820
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ADDENDUM

e Procedure

3.4.1 From the Main Menu press F5, F7, F3, to obtain following screen:

assignment K2: SARE Il

Output Signal m A
1
2

E

)
el3

£33
|t e

3
3

TN
=T
(i1}

[T

Main, F5, F7, F3

3.4.2 Use the 1 to highlight the outputs that require calibration.

3.4.3 Press enter to provide access to all the menu of signals that are available.
(Real Time). Channel 1, Channel 2, Calibration, Sample pressure, etc.)

3.4.4 Select Calibration and press ENTER to complete the selection

assignment IEl

Output Signal

rne
nnell
Wl

ow

SCAR=
jE

Ch
Fl

cCAl Tel. (888) 959 0959 -

Note: Any or all of the four outputs can be selected for calibration
This screen will not be used again until calibration has been completed.
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ADDENDUM

3.4.5 Press BACK to return to the SYSTEM SETUP screen (F5, F7 from the main menu)

3.4.6 Press F8 to obtain the following screen:

output scaling Izl
Calibrate DsA Qutputs
Output Offset Gain Y=
o, .
3 i 8666 8. 7480
3 L BEOEE B, TR
4 l. 80068 2. TEOE
#%#5et Ovtput-F3I-Calibratexs=
MAIH # EBACK SAUVE
FS FliUx FS: 100
CAl Tel ([gp@E) 959 0959 121

MAIN, F5, F7, F8
3.4.7 Use the ] to select the desired output press ENTER
3.4.8 Press F1 to select a ZERO signal and observe the results on the remote device
3.4.9 Change the offset value press BACK to save the new value.

3.4.10 Press F8 to return to the D-A Calibration screen and note the results on the remote
device.

3.4.11 Repeat steps 3.4.8 thru 3.4.10 until a satisfactory ZERO calibration is achieved.

3.4.12 Complete steps 3.4.8 thru 3.4.10 for each of the remaining outputs that require
calibration.

3.4.13 Press F5 to produce a full scale (100%) signal
3.4.14 Use the arrow keys to position the curser at the require GAIN value

3.4.15 Observe the results on the remote device and make a correction to the GAIN value
for the output of interest. Press BACK to save this new value

3.4.16 Press F8 to return to the D-A calibration screen

3.4.17 Observe the results on the remote device and repeat steps change the GAIN value
by repeating steps 3.4.14 thru 3.4.16 as needed for each output.

3.4.18 Return to the OUTPUT Assignment screen F5, F7, F3 from the main menu and
change the output signals from CALIBRATE to their original values as defined
in step 3.4.1.

California Analytical Instruments
Model 600P Operators Manual
January 10, 2011 Page 12 of 24



3.5 Save Data Archiving Time (F5, F7, F1, F5)

ADDENDUM

Archive Time is the Time in seconds between each set of data points. If “zero” no
data is stored in the SEC data files. The SEC data files are in .CSV format for
direct import into Excel. CAl can provide the tools necessary to download these

files.

el

Use ENTER to change recording time

SEE TABLE A

California Analytical Instruments
Model 600P Operators Manual
January 10, 2011

Page 13 of 24



ADDENDUM

TABLE A

600 SERIES NDIR DATA ARCHIVE FILES

Time,

Date,

Month,

Year,

Error Index,
TimeStamp,
Pressure,
Temperature,

Name,
Concentration,
Detector Volts,
Range,

Auto / Manual,
Span Value,
Offset,

Gain,

Sample Pressure,
Sample Flow,
Sample EPC Volts,
Detector Temperature,
Meas Mode,

Local / Remote,

If 2 Channel this data is added
Name,

Concentration,
Detector Volts,

Range,

Auto / Manual,

Span Value,

Offset,

Gain,

Sample Pressure,
Sample Flow,

Sample EPC Volts,
Detector Temperature,
Meas Mode,

Local / Remote,
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TABLE A (cont)

ADDENDUM

600 SERIES NDIR DATA ARCHIVE FILES

If 3 channel this data is added

Name,
Concentration,
Detector Volts,
Range,

Auto / Manual,
Span Value,
Offset,

Gain,

Sample Pressure,
Sample Flow,
Sample EPC Volts,
Detector Temperature,
Meas Mode,

Local / Remote,
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ADDENDUM

3.6 User Digital Outputs

Overview

The 600 NDIR Series of instruments have 15 solid state, optically
coupled, isolated relays that can be programmed by the operator to
indicate the status of numerous signals.

The available digital signals consist of a SERVICE Group that can be used
to externally monitor a number of conditions to aid in preventative

maintenance and diagnostics.

SEE TABLEB & D

A second STATUS group is provided and is used to define the operation pf
the instrument such as Spanning, Zeroing, Calibrating, and the current
Range (1, 2, 3, 4 AUTO) etc.

SEE TABLEC&D

The individual output signals can be operator selected and set to a HOLD or

CLEAR mode.

In the HOLD mode an activated signal is retained until the operator returns
to the Digital Output Screen and selects the appropriate output signal and
performs a manual CLEAR. After performing a Clear Operation, the
operator must press F2 again to put the outputs back onto HOLD mode.

User DO I

E2: STEBY =]

ITOoOoooOo
o

EEEEEEEEEXEE XXX
#Set Unused *
*#Channels Off=

T | RI=ITOm I

et | O _hhhh
T0 | kbt

=T m

1
CE

L
=00
s

EXEEEEEEEXEEEEE
A LClear Hold
5 Do’ =
to SAUE

||

In the Clear Mode the signal will automatically change when the
microprocessor detects that the noted condition no longer exists.

Usey DO II K2: SMAaHN =l
2 I§!Fl
9
10 0Of+f
11 0f+f EEEEEEEEEEEEEE
12 0Ff #Set Unused *
13 0ff *Channels 0Off=
14 0Off EEEEEEEEEE R EEE
15 0f+f
F1 1 to 7 DO°s
MAIH<BACK to SAUVE
Check Chl: Temp. E

California Analytical Instruments
Model 600P Operators Manual
January 10, 2011

Page 16 of 24



ADDENDUM

The operator can select from the following the desired SERVICE or STATUS
groups that are to be digitally monitored.

Index

© 00 N o ol WN P O

WWWWWNDNNDNNDNNNNNRPERERPRPERPRPRERERERPRPR PR
G WMNPFP OOWWO~NOCUPARWNPOOONO O WDNPFL O

36
37
34

TABLE B

Service Group

Flow 1 Failure

Flow 2 Failure

Flow 3 Failure

Extern Analog 1 Failure
Extern Analog 2 Failure
Pressure Failure
Temperature Failure
Channel 1 is not calibrated
Channel 2 is not calibrated
Channel 3 is not calibrated

Chil:
Ch2:
Ch3:
Chil:
Ch2:
Ch3:
Chi:
Ch2:
Ch3:
Chil:
Ch2:
Ch3:
Chi:
Ch2:
Ch3:
Chi:
Ch2:
Ch3:
Chil:
Ch2:
Ch3:

Low conc. Warning
Low conc. Warning
Low conc. Warning
High conc. Warning
High conc. Warning
High conc. Warning
Temperature!
Temperature!
Temperature!

EPC failure

EPC failure

EPC failure

Range overflow
Range overflow
Range overflow

ADC Range Overflow
ADC Range Overflow
ADC Range Overflow
ADC Range Underflow
ADC Range Underflow
ADC Range Underflow

dummy text for RTC
General Alarm

1 Cal Alarm

2 Cal Alarm

3 Cal Alarm

In Remote

User DO Screen
Display

F1
F2
F3
El
E2

P

T
INC
2NC
3NC
1LoC
2LoC
3LoC
1HIC
2HiC
3HiC
1DT
2DT
3DT
1EV
2EV
3EV
10R
20R
30R
1AU
2AU
3AU
1A0
2A0
3A0
Off

1CA
2CA
3CA
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TABLE C
STATUS GROUP User DO Screen
Index Display
38 1 AutoRange 1AR
39 1 Range 1 1R1
40 1 Range 2 1R2
41 1 Range 3 1R3
42 1 Range 4 1R4
43 1 In Calibrate 1C
44 11In Zero 17
45 1 In Span 1S
46 1 In Sample 1Sa
47 2 Auto Range 2AR
48 2 Range 1 2R1
49 2 Range 2 2R2
50 2 Range 3 2R3
51 2 Range 4 2R4
52 2 In Calibrate 2C
53 2In Zero 2Z
54 2 In Span 2S
55 2 In Sample 2Sa
56 3 Auto Range 3AR
57 3 Range 1 3R1
58 3 Range 2 3R2
59 3 Range 3 3R3
60 3 Range 4 3R4
61 3 In Calibrate 3C
62 31In Zero 3Z
63 3 In Span 3S
64 3 In Sample 3Sa
Typical Relay
1 4 —
' Digital Out
600 SERIES | | $al] |,
- Common

ADDENDUM

These contacts (3, 4) will drive continuously up to 500 MA using a customer voltage
supply that does not to exceed 60 VDC.
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ADDENDUM

e Operation
Use (Main, F5, F9) to select the first eight outputs

Use the ] to select the desired output

Press ENTER and use ] to select desired item
Press ENTER to save selection

NOTE: The 600 NDIR has 14 user selectable isolated digital outputs from
the list of 64 in TABLEB & C

Uszer DO I K2: STEBY H|
1 Igﬁpl
2
3 of f EEEEEEEEEEEEEX
4 off *#S5Set Unused *
S off *#Channels 0Off=*
% Bii EEEEEEEEEXEEEEE
Fz Hold » Clear Hold
F1 &8 to 15 DO’ <
MAIN-EBACK to SAUVE

L}

Press F1 to observe the remaining seven outputs
Program as desired per the above

User DO II KZ2: SMAHN E]
2 I§HFI

9

10 0Off

11 Off¥ EEEEEEEEEEEE LS
12 0f¢f *#Set Unuszed *
13 0f¢f *#Channels 0Off=
14 0f¢f EEEEEEEEEEEEEE
15 0Of¢f

F1 1 to 7 DD"<=

MAIN-BACK to SAUVE

Check Chl: Temp. H
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4.0 CHANGES TO EXISTING FUNCTIONS

4.1 Saved or Outside Limits

ADDENDUM

During Manual Calibration the following screens will be displayed to indicate the
instruments response to the value of the zero or span gas using the amount that
the operator defined in the deviation table.

The Above is shown using Zero and Span Cal

From Measurement use:
From Main Menu use:

F5 “zero” or F6 “span”
F4, F2, F1 “zero” or F2 “span”

Manual Zerao Eil: SMAHM Il Manuval Span K2: SARE Bl
Zero gas. Use F3 To Togale Span gas. WUse F3 To Togale
Eﬁg?ﬂgiﬁﬁﬁﬁeﬁﬂngéﬁ & Press=® EaagnnsEiea C%ITUIE & P =
=in urren 2m TESS

***Sauif C?{Efnt*** Dutgide Deuiatiog Limits
Channel: B Channel: 0 Co.nc‘-=m!l!l!l!l!l
Fange: o Range: (o]

Fl Sauve walu

EL S al. Enu F2Z Man. al Menu

Wed Mar 14 16:42: 09 2008 | cAl Tel [200) 29592 0959 1=
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ADDENDUM

4.2 Calibration Deviations.
MAIN, F5, F2, F2 Deviations, F3 Measuring Deviations.

Setup 1=l Setup Ki: SHGEA Il

Deviations[¥ 1] Measuwuring dewiationl®]
absolute relative Fangel:

Rangel: 1o, 06 i6. 00 Fongcii YEEe

HIHHEE T £8: 88 S HE

Ranged: i6. 68 16 60 gESE S

Enter feyiations for Enter dewiations for

channe i 1 channel ¢ 1

Cal Tel. (800) 939 089359 ) Sun Jan 01 0Q:11:4% 2003 F

Note: These screens are used by the operator to define the maximum acceptable
limits of the Zero and Span gas for both Manual and Automatic Calibrating.

4.3 Flow Zero or Span
Some analyzers have the above and the ability to flow Zero and Span Gas.

Manuval calib K1z SHGHA 1=l Manval calib Kil: SARA =l

0 .02 |eeEEryETIE. 0.01

|

=pan Span

F3 Toggle zero F3 Tao le zero

F 4 Togale span ZERD F4 Toggle Span SPAN
Fa Measurements F3S Measurements

F& Range Up =% FT Range Doun F& Range Up %% FT Range Dowun

Hed Mar 14 1&:45:58 2008 W MWed Mar 14 1&:47: 28 2008 |

The above is shown using Zero/SPAN Gas

From Cal Screen use: F2 or Main or Back
From Main Menu use: F4, F2
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SECTION 13 ADDENDUM

4.4 Reset Calibration Values
When the re-set calibrations value function is used all recorded deviations

will be set to zero

Def cal wvalue 1=l
Are ¥ou =ure to reset
calibration values to
default values for
channel 1 7
F1 Yes - Fz no
cAl Tel., (200) 959 @959 ]
MAIN, F4, F5
Span gasz deus 1=l Span gas devs
Span gas dewvs. wverifring Span gas dewiations [X1]:
uea?ured aeu1at1§23 abs rel
angel: o bed ,EE " 6o Rangel:  0.00 8. 00
Eangegi @, 8 0g .00 gEHSEEE Q.00 o, 00
2naed: 8: 8 8 88 6. 688 inseai 8186 8: 86
CCoz 1] co ]
teoz ]ta select channe? # to select channel
CAI Tel. (808) 959 0959 i CAT Tel. (800) 959 0959
Main, F4 F3, F4 Main, F4, F3, F2
(Used to observe Auto Cal Results) (Used to observe Manual Cal results)

The above are the new deviations after the operator elects to re-set the calibration values
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SECTION 13

TABLE D

600 NDIR SERIES I/O CHART

28 PIN MAIN CONNECTOR ASSIGNMENTS
AO = Analog Output, OC= Open Collector, SV = Solenoid Valve TTL = Transistor Logic

ADDENDUM

OPTO Signal 601 602 603
1/0 Type Analog Analog Analog Levels
ALG 1 pin # pin # pin #
COM A Output 1 GND (Isolated analog) 1 GND (Isolated analog) 1 GND (Isolated analog) Isolated Al
0 A Output 2 User Defined AO-1 2 User Defined AO-1 2 User Defined AO-1 1v,5v,10v,mA
1 A Output 3 User Defined AO-2 3 User Defined AO-2 3 User Defined AO-2 1v,5v,10v,mA
2 A Output 4  User Defined AO-3 4  User Defined AO-3 4  User Defined AO-3 1v,5v,10v,mA
3 A Output 5 User Defined AO-4 5 User Defined AO-4 5 User Defined AO-4 1v,5v,10v,mA
DIG 1 Digital Digital Digital
COM D Output 6 GND (Digital) 6 GND (Digital) 6 GND (Digital)
0 D Output 7 Sense Auto Range 7 Sense Auto Range 7 Sense Auto Range TTL-low true
1 D Output 8 Sense Range 1 8 Sense Range 1 8 Sense Range 1 TTL-low true
2 D Output 9 Sense Range 2 9 Sense Range 2 9 Sense Range 2 TTL-low true
3 D Output 10 Sense Range 3 10 Sense Range 3 10 Sense Range 3 TTL-low true
4 D Output 11 Sense Range 4 11 Sense Range 4 11 Sense Range 4 TTL-low true
® D Input 12  Set Auto Range 12  Set Auto Range 12  Set Auto Range
6 D Input 13 Control Range 1 13 Control Range 1 13 Control Range 1
7 D Input 14  Control Range 2 14  Control Range 2 14  Control Range 2
8 D Input 15 Control Range 3 15 Control Range 3 15 Control Range 3
9 D Input 16 Control Range 4 16 Control Range 4 16 Control Range 4
10 D Input 17 Auto Cal 17  Auto Cal 17 Auto Cal
11 D Input 18 Calibrate 18 Calibrate 18 Calibrate
12 D Input 19 Zero 19 Zero 19 Zero
13 D Input 20 Span 20 Span 20 Span
14 D Input 21 Sample 21 Sample 21 Sample
15 SPARE
DIG 2
OC (24vdc if
0 D Output 22  Zero Gas Flow 22  Zero Gas Flow 22  Zero Gas Flow internal SV)
OC (24vdc if
1 D Output 23 Span Gas Flow 23 Span Gas Flow 23 Span Gas Flow internal SV)
OC (24vdc if
2 D Output [ 24 Sample Gas Flow 24  Sample Gas Flow 24  Sample Gas Flow internal SV)
3 D Output 25 Local/Remote 25 Local/Remote 25 Local/Remote TTL-low true
4 D Output 26 Read Cal Mode 26 Read Cal Mode 26 Read Cal Mode TTL-low true
5 D Output 27 Reserved 27 Reserved 27 Reserved
6 D Output 28 Reserved 28 Reserved 28 Reserved
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SECTION 13

TABLE D

ADDENDUM

600 NDIR SERIES I/O CHART

28 PIN AUXILLARY CONNECTOR ASSIGNMENTS

opTo | Signal 601/602/603
o | Type | Analog LEVELS
ALG
1 Spare pin #
COM | A Input 1 | GND (analog)
4 A Input 2 | External Analog 1 0-10V
5 A Input 3 | External Analog 2 0-10V
6 A Output 4 | GND (Isolated analog)
7 D Output 5| Relay RTN 1 9,10,11,12 use RTN 1
Alarms go OPEN when present
DIG 3 [ Alarms | Digital Status go CLOSED when active
COM | DOQutput | 6| Relay RTN 2 13,14,15,16 use RTN 2
0 D Output 7 | Relay RTN 3 17,17,19,20 use RTN 3
1 D Output | 8 | Relay RTN 4 21,2728 use RTN 4
2 D Output 9 | User Defined NO Relay 1
3 D Output | 10 | User Defined NO Relay 2
4 D Output | 11 | User Defined NO Relay 3
5 D Output | 12 | User Defined NO Relay 4
6 D Output | 13 | User Defined NO Relay 5
7 D Output | 14 | User Defined NO Relay 6
8 D Output | 15 | User Defined NO Relay 7
9 D Output | 16 | User Defined NO Relay 8
10 D Output | 17 | User Defined NO Relay 9
11 D Output | 18 | User Defined NO Relay 10
12 D Output | 19 | User Defined NO Relay 11
13 D Output | 20 | User Defined NO Relay 12
14 D Output | 21 | User Defined NO Relay 13
15 D Output | 22 | Reserved Do Not Connect
DIG 2
7 D Input 23 | Spare
8 D Input 24 | Spare
9 D Input 25 | Spare
10 D Input 26 | Set Remote
11 D Output | 27 | User Defined NO Relay 14
12 D Output | 28 | User Defined NO Relay 15
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