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1. INTRODUCTION
1.1. SAFETY MESSAGES

Your safety and the safety of others are very important. We have provided many important safety messages in
this manual. Please read these messages carefully.

A safety message alerts you to potential hazards that could hurt you or others. Each safety message is
associated with a safety alert symbol. These symbols are found in the manual and inside the M200E nitrogen
oxide analyzer. The definition of these symbols is described below:

CAUTION
GENERAL SAFETY HAZARD

Refers to the instructions for details on the specific hazard.

CAUTION
HOT SURFACE HAZARD

CAUTION
ELECTRICAL SHOCK HAZARD

TECHNICIAN SYMBOL

All operations marked with this symbol are to be performed by qualified maintenance
personnel only.

> PP P

NOTE

Technical Assistance regarding the use and maintenance of the
M200E or any other Teledyne API's product
can be obtained by contacting Teledyne API &s

at 800-324-5190 or
by sending an email to api-customerservice@teledyne.com

or

By accessing various service option on our website at http://www.teledyne-api.com/http://www.teledyne-
api.com.
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1.2. M200E OVERVIEW

The Model 200E (also referred to as M200E) Nitrogen Oxides Analyzer uses chemiluminescence detection,
coupled with state-of-the-art microprocessor technology to provide the sensitivity, stability and ease of use
needed for ambient or dilution CEM monitoring requirements of nitric oxide (NO), nitrogen dioxide (NO,) and the
total nitrogen oxides (NO,). The instrument:

e Calculates the amount of NO present by measuring the amount of chemiluminescence given off when the
sample gas is exposed to ozone (O3).

e A catalytic-reactive converter converts any NO, in the sample gas to NO, which is then measured as
above (including the original NO in the sample gas) and reported as NO,.

e NO, is calculated as the difference between NOx and NO.

Since the density of the sample gas effects the brightness of the chemiluminescence reaction, the M200E
software compensates for temperature and pressure changes.

Stability is further enhanced by an Auto-Zero feature which periodically redirects the gas flow through the

analyzer so that no chemiluminescence reaction is present in the sample chamber. The analyzer measures this

6darko condition and uses the results as an offset, whic
the instrument is measuring NO and NOyx. The result gives a sensitive, accurate, and dependable performance

under the harshest operating conditions.

The M200E an athskimaeaftdase gimes the ability to track and report a large number of operational
parameters in real time. These readings are compared to diagnostic limits kept in the analyzers memory and
should any fall outside of those limits the analyzer issues automatic warnings.

Built-in data acquisition capability, using the analyzer's internal memory, allows the logging of multiple
parameters including averaged or instantaneous concentration values, calibration data, and operating
parameters such as pressure and flow rate. Stored data are easily retrieved through the serial port or optional
Ethernet port via our APICOM software or from the front panel, allowing operators to perform predictive
diagnostics and enhanced data analysis by tracking parameter trends. Multiple averaging periods of one minute
to 365 days are available for over a period of one year.

Some of the other exceptional features of your M200E Nitrogen Oxides Analyzer are:
e Ranges, 0-50 ppb to 0-20 ppm, user selectable
¢ Independent ranges for NO, NO2, NOX
e Multi-tasking software allows viewing test variables while operating
e Continuous self checking with alarms
e Permeation dryer on ozone generator
e Dual bi-directional RS-232 ports for remote operation (optional RS-485 or Ethernet)
¢ Digital status outputs provide instrument operating condition
o Adaptive signal filtering optimizes response time
e Temperature & Pressure compensation
e Converter efficiency correction software
e Catalytic ozone scrubber

Several options can be purchased for the analyzer that allows the user to more easily supply and manipulate
Zero Air and Span Gas. For more information of these options (see Chapter 5).
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CAUTION
GENERAL SAFETY HAZARD

The M200E Nitrogen oxide analyzer should only be used for the purpose and in the
manner described in this manual. If you use the M200E in a manner other than
that for which it was intended, unpredictable behavior could ensue with possible
hazardous consequences.

1.3. HOW TO USE THIS INSTRUCTION MANUAL

This manual is organized in the following manner:

TABLE OF CONTENTS

Outlines the contents of the manual in the order the information are presented. This is a good overview of the
topics covered in the manual. There is also a list of appendices, figures and tables.

SECTION | i GENERAL INFORMATION

INTRODUCTION

A brief description of the M200E analyzer architecture as well as a description of the layout of the manual
and what information is located in its various sections and chapters.

SPECIFICATIONS AND WARRANTY

A |ist of the analyzer 6s per bleadaszriptorof thepcendiiiohsiamdat i ons a
configuration under which EPA equivalency was approved as well as the Teledyne API's warranty
statement.

GETTING STARTED
Instructions for setting up, installing and running your analyzer for the first time.

FREQUENTLY ASKED QUESTIONS & GLOSSARY

Answers to the most frequently asked questions about operating the analyzer and a glossary of
acronyms and technical terms.

OPTIONAL HARDWARE & SOFTWARE
A description of optional equipment to add functionality to your analyzer.

SECTION Il i OPERATING INSTRUCTIONS
BASIC OPERATION OF THE M200E ANALYZER
Step-by-Step instructions for using the display/keyboard to set up and operate the M200E analyzer.

ADVANCED FEATURES OF THE M200E ANALYZER

Step-by-St ep instructions for using the M200E analyzero6s
system, the DIAG and VARS menus and the and the TEST channel analog output.

REMOTE OPERATION OF THE M200E ANALYZER

Information and instructions for interacting with the M200E analyzer via its several remote interface
options (e.g. via RS-232, Ethernet, its built in digital control inputs/outputs, etc.)

M200E VALIDATION AND VERIFICATION

Methods and procedures for verifying the correct operation of your M200E Analyzer as well as step by
step instructions for calibrating it.

EPA PROTOCOL CALIBRATION
Specific information regarding calibration requirements for analyzers used in EPA monitoring.
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SECTION Il T TECHNICAL INFORMATION

THEORY OF OPERATION

An in-depth look at the various principals by which your analyzer operates as well as a description of how
the various electronic, mechanical and pneumatic components of the analyzer work and interact with
each other. A close reading of this section isinvaluable f or under standing the
MAINTENANCE SCHEDULE AND PROCEDURES

Description of preventative maintenance procedures that should be regularly performed on you analyzer
to assure good operating condition.

GENERAL TROUBLESHOOTING & REPAIR OF THE M200E ANALYZER

This section includes pointers and instructions for diagnosing problems with the analyzer in general and
the Terminus as well as instructions on performing repairs on the Terminus.

A PRIMER ON ELECTRO-STATIC DISCHARGE

This section describes how static electricity occurs; why it is a significant concern and; how to avoid it and
avoid allowing ESD to affect the reliable and accurate operation of your analyzer.

APPENDICES

For easier access and better updating, some information has been separated out of the manual and
placed in a series of appendices at the end of this manual. These include version-specific software menu
trees, warning messages, definitions Modbus registers and serial I/O variables as well as spare part
listings, repair questionnaires, interconnect drawing, detailed pneumatic and electronic schematics.

NOTE
Warnings and special notes are called out in bold, centered frames such as this one.

Throughout this manual, words printed in capital, bold letters, such as SETUP or ENTR represent
messages as they appear on the analyze

The flowcharts in this manual contain typical rep
described operations. These representations are not necessarily exact and may differ slightly from the
actual display of your instrument.

CAUTION
GENERAL SAFETY HAZARD
Cautionary notes with special symbols such as this one may appear throughout the

manual indicating hazardous operations requiring either trained technical personnel or
particular attention.

The electronic version of this manual is fully cross-linked. The user can click on any reference to Figures,
Tables and Sections in order to jump to that portion of the manual,

Likewise, all internet addresses are linked and will open in your web browser.

USER NOTES:
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2. SPECIFICATIONS, APPROVALS AND WARRANTY
2.1. SPECIFICATIONS

Table 2-1: M200E Basic Unit Specifications

Min/Max Range
(Physical Analog Output)

Min; 0-50 ppb of Full Scale
Max: 0-20,000 ppb of Full Scale

Measurement Units

ppb, ppm, ug/m3, mg/m3 (user selectable, independent NO, NO», NOy ranges and
auto ranges supported)

Zero Noise®

O 0.2 ppb (RMS)

Span Noise®

O 0.5% of r eadion0g pebbwhisheveris@regtep b

Lower Detectable Limit?

0.4 ppb

Zero Drift (24 hours)

O 0.5 ppb (at constant temperature and

Zero Dirift (7 days)

O 1 ppb (at constant temperature and v

Span Drift (7 Days)

O 0.5% of Full Scale (at constant temp

Linearity 1% of Full Scale
Precision 0.5% of reading
Lag Time! 20 seconds

Rise/Fall Time®

95% in <60 s

Sample Flow Rate

500 cm*/min + 10%

Temperature Range

5 - 40 °C operating with EPA equivalency

Humidity Range

0-95% RH non-condensing

Dimensions H x W x D

7" x 17" x 23.5" (178mm x 432 mm x 597 mm)

Weight, Analyzer

18 kg (40 Ibs)

Weight, Ext Pump Pack

7 kg (15 Ibs)

AC Power

100V 50/60Hz (3.25A),
115V 60Hz (3.0A),
2207 240 V 50/60 Hz (2.5A)

Power, Ext Pump

100 V, 50/60 Hz (3.25A); 115 V, 60 Hz (3.0 A):
220 - 240 V, 50/60 Hz (2.5 A)

Analog Outputs

Four (4) Outputs

Analog Output Ranges

All Outputs: 100 mV, 1V, 5V, 10V
Two concentration outputs convertible to 4-20 mA isolated current loop
All Ranges with 5% Under/Over Range

Analog Output Resolution

1 part in 4096 of selected full-scale voltage

Status Outputs

8 Status outputs from opto-isolators, 7 defined, 1 spare

Control Inputs

6 Control Inputs, 4 defined, 2 spare

Serial I/O

COM1: RS-232;
COM2: RS-232 or RS-485 (Ethernet and ModBus® interface available)
Baud Rate : 3007 115,200

Environmental Conditions

Installation Category (Over voltage Category) Il Pollution Degree 2

Certifications

US EPA: Reference Method Number RFNA 1194-099

CE: EN61326 (1997 w/Al: 98) Class A, FCC Part 15 Subpart B Section 15.107
Class A, ICES-003 Class A (ANSI C63.4 1992) & AS/NZS 3548 (w/Al & A2; 97)
Class A.

! As defined by the US EPA.

% Defined as twice the zero noise level by the US EPA.
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2.2. EPA EQUIVALENCY DESIGNATION

Tel edyne APl 6s M200E ni tr oatedas EquivdledtMsthoad Muenbey EQOA-0992s087d e s i g n
as defined in 40 CFR Part 53, when operated under the following conditions:

e Range: Any full-scale range between 0-0.05 and 0-1.0 ppm (parts per million).
e Ambient temperature range of 5 to 40°C.

¢ Line voltage range of 1057 125 VAC or 2007 240 VAC, 50/60 Hz.

e With 1-micron PTFE filter element installed in the internal filter assembly.

e Sample flow of 500 + 50 cc*/min at sea level.

e Equipped with ozone supply air filter

e Gas flow supplied by External vacuum pump capable of 10 in-Hg-A at 2 standard liters per minute (slpm)
or better.

¢ Following Software Setting:

Table 2-2: Software Settings for EPA Equivalence

Dynamic Zero OFF

Dynamic Span OFF

CAL-0on-NO; OFF

Dilution Factor 1.0

Temp/Pres compensation ON

AutoCal ON or OFF

Independent range ON or OFF

Auto range ON or OFF

Converter efficiency Acceptable values of 0.96 to 1.02

Under the designation, the Analyzer may be operated with or without the following options:

e Rack mount with or without slides.

e Rack mount for external pump.

e 4-20mA isolated analog outputs.

e Status outputs.

e Control inputs.

e RS-232 output.

e Ethernet communications option

e Nafion-type permeation sample gas conditioner

e Zero/Span Valves option.

e Internal Zero/Span (1ZS) option with:
e NO, permeation tube - 0.4 ppm at 0.7 liter per minute; certified/uncertified.
¢ NO, permeation tube - 0.8 ppm at 0.7 liter per minute; certified/uncertified.

NOTE
Under the designation, the IZS option cannot be used as the source of calibration.
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2.3. CE MARK COMPLIANCE

EMISSIONS COMPLIANCE

The Teledyne API M200E nitrogen oxides analyzer was tested and found to be fully compliant with:

EN61326 (1997 w/Al: 98) Class A, FCC Part 15 Subpart B Section 15.107 Class A, ICES-003 Class A (ANSI
C63.4 1992) & AS/NZS 3548 (W/Al & A2; 97) Class A.

Tested on January 02-06, 2003 at CKC Laboratories, Inc., Report Number CE03-005.

SAFETY COMPLIANCE

The Teledyne API M200E nitrogen oxides analyzer was tested and found to be fully compliant with:
IEC 61010-1:90 + A1:92 + A2:95,

Tested on January 20-27, 2003 at CKC Laboratories, Inc., Report Number CE03-001.
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2.4. WARRANTY
WARRANTY POLICY (02024D)

Prior to shipment, T-API equipment is thoroughly inspected and tested. Should equipment failure occur, T-API
assures its customers that prompt service and support will be available.

COVERAGE

After the warranty period and throughout the equipment lifetime, T-API stands ready to provide on-site or in-plant
service at reasonable rates similar to those of other manufacturers in the industry. All maintenance and the first
level of field troubleshooting is to be performed by the customer.

NON-API MANUFACTURED EQUIPMENT

Equipment provided but not manufactured by T-API is warranted and will be repaired to the extent and according
to the current terms and conditions of the respective equipment manufacturers warranty.

GENERAL

During the warranty period, T-API warrants each Product manufactured by T-API to be free from defects in
material and workmanship under normal use and service. Expendable parts are excluded.

If a Product fails to conform to its specifications within the warranty period, T-API shall correct such defect by, at
API's discretion, repairing or replacing such defective Product or refunding the purchase price of such Product.

The warranties set forth in this section shall be of no force or effect with respect to any Product: (i) that has been
altered or subjected to misuse, negligence or accident, or (ii) that has been used in any manner other than in
accordance with the instruction provided by T-API, or (iii) not properly maintained.

THE WARRANTIES SET FORTH IN THIS SECTION AND THE REMEDIES THEREFORE ARE EXCLUSIVE
AND IN LIEU OF ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR PARTICULAR
PURPOSE OR OTHER WARRANTY OF QUALITY, WHETHER EXPRESSED OR IMPLIED. THE REMEDIES
SET FORTH IN THIS SECTION ARE THE EXCLUSIVE REMEDIES FOR BREACH OF ANY WARRANTY
CONTAINED HEREIN. APl SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES ARISING OUT OF OR RELATED TO THIS AGREEMENT OF T-API'S PERFORMANCE
HEREUNDER, WHETHER FOR BREACH OF WARRANTY OR OTHERWISE

USER NOTES:
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Getting Started

3. GETTING STARTED
3.1. M200E ANALYZER LAYOUT

FASTENER

MESSAGE FASTENER

FIELD

CONCENTRATION
FIELD

LOCKING
SCREW

MODE FIELD

ANEEA

STATUS

RANGE 500.0 NO=XX.XX
SETUP
T OFNI-T

O
/‘ / LED's
KEY
DEFINITIONS [SAMPLE
P <TST TsT>
,__._.-- KEYBOARD
= = (@) i (ew) i (@] IEI
"“ IE&IE&?\J‘(’EE PGLI\:!JTIQN INSTRUMENTATION I
S = ON/OFF
— SWITCH
NITROGEN OXIDE ANALYZER | HODEL 200E )
\z—ﬁﬂl 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ih\—g)
U] LS
P/N 06196B
Figure 3-1: Front Panel Layout
Table 3-1: Front Panel Nomenclature
NAME SIGNIFICANCE
Mode Field Di splays the name of the analyzerds current ope

Message Field

Displays a variety of informational messages such as warning messages, operational data, test function
values and response messages during interactive tasks.

Concentration

Displays the actual concentration of the sample gas currently being measured by the analyzer in the

Field currently selected units of measure
_K_e_ypad_ Displays dynamic, context sensitive definitions for the row of keys just below the display
Definition Field ’ '
STATUS LEDGS
NAME COLOR | STATE DEFINITION
Off Unit is not operating in sample mode, iDAS is disabled.
SAMPLE Green On Sample Mode active; Front Panel Display being updated; iDAS data being stored.
Blinking | Unit is operating in sample mode, front panel display being updated, iDAS hold-off mode is ON,
iDAS disabled
Off Auto Cal disabled
CAL Yellow On Auto Cal enabled
Blinking | Unitis in calibration mode
off . .
FAULT Red O No Warnlng§ exist
Blinking | Warnings exist
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Figure 3-2: Rear Panel Layout i Basic Version

Table 3-2: M200E Analyzer Gas Inlet/Outlet Nomenclature i Basic Version
REAR PANEL
LABEL FUNCTION NOTES
Calibration gasses are also inlet here on
SAMPLE Connect the source of sample gas here. analyzers without calibration valve

options installed.

EXHAUST

Connect exhaust gas line here
(must be <10 meters).

All configurations

12
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