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Definitions & Acronyms:

APICOM

AQSB

ARB

CARBLogger

CE
Chemiluminescent

CPU
DAS
DMS
DFU
GPT

iDAS

LPM

MFC
MFM
NIST

NO

NOy

NO,
PMT
PPB
PQAO
Precision
QA/QC
QMB
SLPM

SOP
Span
TAPI
Transfer Standard

Interface utility by TAPI to access internal instrument data.

Air Quality Surveillance Branch.

California Air Resources Board.

ARB’s in-house proprietary data acquisition system.

Converter Efficiency, determined by GPT portion of calibration.
Light reaction detected by the instrument given off when NO is
converted to NO2.

Central Processing Unit.

Data Acquisition System.

ARB’s in-house proprietary Data Management System

Dry Filter Unit

Gas Phase Titration the process of converting NO to NO2 by
introducing O3 into the sample stream.

Internal Data Acquisition System (TAPI), previously referred to
as DAS.

Liters per Minute.
Mass Flow Controller.
Mass Flow Meter.

National Institute of Standards and Technology, agency that
establishes measurement standards.

Nitric oxide

Nitrogen oxides, used here as the sum of NO and NO,
nitrogen dioxide

Photo-Multiplier Tube.

Parts Per Billion.

Primary Quality Assurance Organization.

Monitor response levels at approximately 20% of full scale.
Quiality Control/Quality Assurance

Quality Management Branch

Standard Liters per Minute, gas flow at standard temperature
and pressure.

Standard Operating Procedure.
Instrument response level at approximately 80% of full scale.
Teledyne Advanced Pollution Instrumentation

Traceable standard certified against a primary standard used
for QC checks of instrumentation and samplers.
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GENERAL INFORMATION
Introduction:

This Standard Operating Procedure (SOP) describes procedures used by the
California Air Resources Board (ARB) Air Quality Surveillance Branch (AQSB) to
operate the Teledyne Advanced Pollution Instruments (TAPI) Model 200E
Nitrogen Oxide Analyzer (200E) as well as the API Model T200 Nitrogen Oxide
Analyzer (T200) to measure nitrogen oxide levels in ambient air. These two
instruments will be collectively referred to as “the instrument” unless otherwise
required. This procedure is designed to supplement the instruction manual by
describing hardware and operating procedures as implemented by the AQSB for
monitoring of nitrogen oxides in the ARB’s ambient air monitoring network. It is
not the intent of this SOP to duplicate or replace the TAPI technical manual. A
separate document is available for each instrument’s acceptance test
procedures.

Principle of Operation:

The instrument is designed to accurately determine nitrogen dioxide (NO,) by
measuring the concentration of nitric oxide (NO) and total oxides of nitrogen
(NOy). NO is determined by calculation as the difference between NO,and NO.

To first determine the amount of NO present in the sample stream, the air
sample is reacted with ozone (O3) in the reaction cell. The concentration is
determined by detecting the amount of chemiluminescent light (hv) that is
emitted when the NO sample is exposed to Os.

NO + 03—>(N02 + hV) + 02

Equation 1 — The NO sample gas is introduced to a constant supply of excess ozone. All
the NO is reacted into luminescent NO2 and oxygen. The hv component is detected by a
photo-multiplier tube (PMT) and becomes the NO concentration.

The light intensity of the NO, luminescent reaction is detected in the near-
infrared spectrum and is linear in proportion to the amount of NO present in the
reaction chamber.

In an alternate stage, NOy is determined when the sample gas is routed to a
heated molybdenum catalytic-reactive converter. The heated molybdenum reacts
with the ambient NO, and converts it to NO which combines with the ambient NO
in the sample gas that passes through unchanged. This sample gas is then
subjected to the chemiluminescent reaction of the first step in order to determine
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the total NOyvalue (NO+NO,). NO; is then determined by subtraction between
the known NO, and NO measurements.

3NO, + Mo— 3NO + Mo00O;

Equation 2 - In the above equation: The NO, component of the sample gas is converted to
NO gas through a molybdenum converter, heated to 315°C, where it can then be routed to
the reaction cell to undergo the previously described chemiluminescent reaction.

The instrument displays NO, NO, and NO, concentrations to the front display
panel as well as providing the respective analog and digital output signals.

For a more detailed discussion of the instrument's measurement principle,
please reference the manufacturer's technical manual.

TAPI 200E & T200 analyzer comparison:

The T200 and 200E are equivalent in all analytical aspects. Both instruments
use the same underlying analytical technologies. The published specifications for
both instruments are almost identical to one another. The newer T200 has been
enhanced with a color touch screen/display and equipped with 2 USB device
ports on the front panel, whereas the 200E has an LCD display with buttons to
drive menu options. The E-series instruments employ a DOS based operating
system while the T series utilize a Windows™ platform. The following
components are regarded as not being compatible between the E and T series
instruments: CPU, multidrop, display/keyboard, Ethernet, USB and analog
inputs. The instruments described in this SOP refer to models using up to
firmware version K1 for the 200E and software revision 1.0.4 T200.

Figurel: TAPI T200 front panel
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Figure 2: TAPI 200E front panel

Interferences:

The chemiluminescence NOy detection method is subject to interference from
various sources encountered in ambient monitoring. Ammonia (NH3) can create
a NOy signal artifact since it can also be converted to NO by the analyzer's NO,
converter. Water vapor (H,0), sulfur dioxide (SO,), and carbon dioxide (CO,)
can also affect the NOy signal when encountered in higher concentrations.
Considerations were undertaken in the design and manufacture of the
instruments to minimize instances of casual interference however, the respective
instrument manuals cover options available to the user if suspected
interferences are encountered.

Personnel Qualifications

Air Quality Surveillance Branch (AQSB) staff fall into four categories: Air
Resources Technicians, Air Resources Instrument Technicians and Air Pollution
Specialists/Engineers. Qualifications for the respective staff functions are
typically first established through the successful completion of a probationary
period with supervisorial oversight. Successive levels of responsibility are
achieved via internal and external training classes, experience and a
demonstrated display of abilities until a “journey level” is attained.

Equipment and Supplies

Instruments as well as consumable parts such as in-line PM filters; sintered
filters and O-rings are received, stored and repaired at the ARB Monitoring and
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Laboratory Division’s (MLD) Sacramento facility.

Standard installation at an air monitoring site requires integration with a
CARBLogger data acquisition computer and a gas-dilution calibration system.

Consumable supplies, required for regular scheduled maintenance are stored at
the respective sites as needed. Supplies may be ordered from designated
supply room personnel with consideration for adequate lead times. Specific items
are addressed in the subsequent sections where applicable.

Calibration standards are assigned to the respective Air Pollution

Specialist/Engineer staff that bears the responsibility for maintaining them in
proper operating and certified condition.

Safety Precautions:

Prior to cleaning the analyzer or performing any maintenance on the instrument,
place the MAIN power switch in the OFF position, and unplug the power cord.
Avoid the use of chemical agents which might damage components. Electrostatic
discharge wrist straps should be employed when required.

Always use a three-prong, grounded plug on the instrument. Adhere to general
safety precautions when using compressed gas cylinders (e.g., secure cylinders,
vent exhaust flows) and ensure adequate ventilation in your working
environment.

The analyzer exhausts ozone, operators should ensure that the sample pump
charcoal filter is replaced at the required intervals (Table 2) and that no leaks
develop during operation.
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INSTALLATION PROCEDURE

General Information:

The instrument is designed to have an operating temperature range between 5°
and 40°C. However, ARB monitoring practices state that the instrument should
be installed in a stable temperature controlled environment between 20°C to
30°C. Care should be taken to install the instrument in a standard 19” instrument
rack such that it can be accessed for maintenance, repair work and
troubleshooting, etc. The standard 19” instrument rack should be bolted to the
floor and properly grounded.

Physical Inspection:

The instrument is normally shipped with the following standard equipment when
ordered by the Operation and Data Support Section:

Power cord

Instruction manual
Side rails

External sample pump

hrwpbE

Upon receiving the instrument, confirm that the instrument is in good working
order and inspect for damage. If any damage is observed, contact your
immediate supervisor. Prior to installation of the instrument, check the following:

1. Verify no apparent shipping damage.
2. Check that all connectors are fully inserted.
3. Open and check that all mechanical connections are tight.

Instrument Siting:

The instrument should be sited in accordance with the United States
Environmental Protection Agency (U.S. EPA) Title 40, Code of Federal
Regulations (CFR) Part 58 Appendix E “Probe and Monitoring Path Siting
Criteria for Ambient Air Quality Monitoring” and US EPA Designated Automated
Equivalent Method RFNA-1194-099. See also the Model 200E Nitrogen Oxide
Analyzer Technical Manual, Section 2.2 “EPA Equivalency Designation” and the
Model T200 Nitrogen Oxide Analyzer Operation Manual, Section 2.2 “EPA
Equivalency Designation” for a detailed list of EPA designation related siting
requirements.
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CARBLogger Connection:

The ARB has expanded its air monitoring capability by including digital based
data acquisition and logging methods. ARB utilizes a custom open source PC-
based digital diagnostic and data logging system referred to as CARBLogger.
This system was developed by in-house AQSB staff. When using CARBLogger,
the RS-232 port on the instrument should be made active using the front control
panel of the instrument. Modem mode should be set to OFF. The following
200E/T200 communications settings should set in the instruments to allow for
digital communications with CARBLogger:

e COM2 or COM1 on
e BAUD RATE=9600
e Instrument ID=0

After connecting an RS232 cable to the back of the instrument from the
CARBLogger PC to the desired instrument COM port, ensure that both the
amber and green RX/TX lights located above the instruments COM interface
are lit. If not, toggle the DCE/DTE switch located between the two
communication ports. No additional connections are required.

Note: In this mode, USB ports located on the front of the T200 will be
disabled.

For assistance with specific CARBLogger configuration, contact the AQSB’s
Operation and Data Support Section (ODSS).



AQSB SOP 102
TAPI 200E / T200 Nitrogen Oxide Analyzers
First Edition, March 2016

. Serial /O COM 2 Connector
Cooling Fan .
9 LED's (RS232 Only)

© e .

AC Power DCE-DTE COM 1 Connector
Receptacle Switch (RS232 Only)

Figure 3: TAPI 200E Back Panel CARBLogger connection. COM 1 RS232 Selected.

25 Operational Verification:

NOTE: Prior to operation of the instrument, operators must read the
respective instruction manual to familiarize themselves with the
operation of the instrument.

Prior to operating the 200E or T200, ensure that the proper connections have
been made. In summary, at most ARB monitoring locations this involves the
following connections:

e Connect the sample inlet line from the manifold to the sample port on the
rear panel.

Connect a line from the port labeled “exhaust” to the sample pump.
Connect a line to the sample pump scrubber and vent safely outside.
Connect the power cord to a well-grounded and appropriate power outlet.
Connect recording devices to the connector on the rear panel (if
required).

After proper connections have been made, turn on the power switch and
connect the external pump to power.
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TELEDYNE INSTRUMENTS
Advanced Pollution Instrumentation
A Teledyne Technologies Company

Figure 4: Front panel detail of the TAPI 200E

At initial power on, the 200E display will show a single dash on the left side of
the screen for approximately 30 seconds. Subsequently, a boot progress meter
will be displayed showing the percent completion of loading the operating
system. The 200E should automatically enter into sample mode after power
on/reboot. The display will now show “SYSTEM RESET” on the top display line,
the green sample light on the right front of the panel should be on, and the red
fault light should be flashing with the word “SAMPLE” flashing in the upper left
hand of the display until the warm-up cycle has completed. Note: pressing the
“CLR” tab on the front display, clears the fault and turns off the red light. The O3
generator should turn on after 30 minutes upon initial power up. Allow
approximately one hour for the instrument to stabilize before performing any
further operations.

Review all diagnostic values by repeatedly depressing the first [<TST] or second
[TST>] command keys on the front of the instrument. Compare these values to
those listed on the factory final checkout sheet in the instruction manual or
those listed on the Operation and Data Support Sections Instrument Laboratory
Data Sheet.
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Figure 5: The TAPI T200 digital display

Similarly after initial power on, the T200 display will show the TAPI factory label,
and a message to indicate that it is loading. The T200 will automatically enter
into the sample mode after power on/reboot and display “SYSTEM RESET”
across the bottom of the screen. A blinking red “fault” light on the left side of the
display will indicate that the system has been rebooted.

Upon warm-up, the instrument’s diagnostic parameters can be compared to the
values recorded on the factory final checkout sheet received from the
manufacturer or with those listed on the Operation and Data Support Sections’
Instrument Laboratory Data Sheet. Verify that the test parameters are within the
limits prescribed by Table 1, TAPI 200E / T200 Standard Configuration Table.

If warning messages persist after the 30-minute warm up period is over,
investigate their cause using the troubleshooting guidelines provided in the
instruction manual.

Note: If this instrument is connected to a CARBLogger using the
appropriate TAPI 200 driver, all errors will be recorded, placed into
the diagnostics email, and cleared from the instrument.

Detailed operating instructions for the TAPI 200E and T200 models are
presented in section 6.0, OPERATION & ROUTINE SERVICE CHECKS.

10
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CONFIGURATION

Instrument Configuration

The instrument is usually configured by the ARB’s Operation and Data Support
Sections Instrument Laboratory and requires no field configuration. However,
field staff is strongly encouraged to verify that their instrument is properly

configured prior to field use.

TEST PARAMETER NOMINAL RANGE
Time Current PST time +/- 2 minutes
Range (ppb) 500 0 to 1000
Stabil (Standard Deviation of NO/NO 0.1-0.3 <1 w. zero air
Readings)
Sample Flow (Sample Flow Through 500* 500 + 50
Analyzer, cc/min)
Ozone Flow (Ozone Flow to PMT, 80 80 + 15
cc/min)
PMT (Photo-Multiplier Tube Voltage at 0-5000 MV
Reaction Cell)
NORM PMT (Normalized PMT Output 0-5000 MV
Signal)
AZERO (PMT With Zero NOx) Constant 20 + 20
MV
HVPS (High Voltage Power Supply) Constant 400 - 800
\Y
RCELL Temp (Reaction Cell Temp °C) 50°C 50+ 1°
Box Temp (Internal Box Temp, °C) Shelter Temp + 1°
PMT Temp (Photo-Multiplier Tube 7° 7+2°
Temp, °C)
Moly Temp (Molybdenum Converter 315° 315 £ 5°
Temp, °C)
RCELL Pressure (in-Hg) <10 <10 Constant £ 0.5
Sample Pressure (in-HQ) Ambient + 1
NO, Slope (Internal Formula, Slope) 1.00 +0.3
NO, Offset (Internal Formula, Offset) 0.0 -50 to +150 MV
NO Slope (Internal Formula, Slope) 1.00 +0.3
NO Offset (Internal Formula, Offset) 0.0 -10 to +150 MV

Table 1: Standard ARB TAPI 200E/T200 Configuration Table
* Nominal flow rate at sea level, may need to be corrected at altitude.

The TAPI internal data logger utility (iDAS) is defaults to recording and storing
hourly concentration data. The AQSB’s Data Management System (DMS) is
configured to ingest minute based data for most parameters. The AQSB’s
CARBLogger queries minute-based data from the instrument. To provide a

11
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possible data back-up in the event that CARBLogger goes down, all ARB site
operators should configure ALL TAPI instruments to record minute concentration
data via iDAS.

The procedures to program TAPI iDAS to record minute based data is as
follows:

1. WARNING: RECONFIGURING THE iDAS WILL CLEAR ALL
RECORDS. If you need to archive data, download the data from the
analyzer prior to reconfiguring the iDAS. The iDAS can be reconfigured
via the front panel controls. From the main menu, press the SETUP soft
key.

2. Press the DAS key to view the iDAS settings. Next press the EDIT key to
begin editing iDAS settings. The instrument will prompt for a password.
Enter 929 and press ENTR to begin editing the iDAS settings.

3. The “Conc” channel is the default hourly average data channel. For all
TAPI instruments this channel is pre-configured with the concentration
data and on some instruments a diagnostic channel. Press the EDIT soft
key to begin editing the channel.

4. Press [SET>] until the “Report Period” parameter is displayed. Press the
[EDIT] key until the “Report Period Days” field is displayed. Ensure that
“‘Report Period Days” is set to 000. Press [ENTR] to display the “Report
Period Time”. Set the “Report Period Time” field to “00:01” and select
[ENTR].

5. Press [SET>] until the “number of records” parameter comes up. Press
the [EDIT] key to change this value. To maximize storage of records, use
the following procedure:

a) The analyzer will prompt you to clear all data. Press [YES] if you
have backed up your data and move on to step b, otherwise
press [NO] and download the data from the analyzer. After
downloading, perform steps 1-6 again.

b) Set the number of records to all zeroes. The [ENTR] button will
only appear if the number of records is a valid number, and will
disappear if the number of records exceeds available memory.
Increment the highest digit (leftmost digit, will either be the “tens
of thousands” digit or “hundreds of thousands” digit) by one until
the [ENTR] button disappears. Lower the value by one and
press [ENTR]. The value for this digit is now maximized.

12
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c) Perform the procedure in step b for next digit to the right.
Continue until all values have been maximized. Once the “ones”
digit has been completed the maximum number of records will
have been selected. Press the [ENTR] key to save the value.

6. Press the [SET>] key until “RS 232 Report” value appears. Set to [OFF]
and press [ENTR], or press [SET>] if already the parameter is already set
to [OFF].

7. Press the [SET>] key until “Channel Enabled” value appears. Set to [ON]
and press [ENTR], or press [SET>] if the parameter is already set to [ON].

9. Press the [SET>] key until “Cal Hold” value appears. Set to [OFF] and
press [ENTR], or press [SET>] if the parameter is already set to [OFF].

10.The iDAS is now configured to store 1 minute concentration averages.
Press [EXIT]. The analyzer will display “Creating New Data File” and a
percentage counter as it resets data storage. Continue pressing [EXIT]
until the sampler returns to the main screen.

CARBLogger Configquration:

CARBLogger was designed to provide minute-based, digital data recording and
alerts for a variety of instruments. AQSB staff can configure CARBLogger by
following the instructions on the text based user interface provided by the
program. Care should be taken to install the proper CARBLogger driver for
the instrument you are using. For additional questions or concerns, please
contact the Operation and Data Support Section.

13
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CALIBRATION INFORMATION

Calibration Introduction:

A calibration is a procedure for checking and or aligning the output of an
instrument to a known “true” standard. To ensure the quality of the data provided
by the 200E or T200, the analyzer must be calibrated in accordance with the
most current AQSB SOP and/or applicable instruction manual.

The AQSB employs two stages for field multi-point calibrations. The first,
referred to as an “AS-IS” calibration is performed initially to evaluate the
instrument’s accuracy up to the point that it has been challenged. No
adjustments, modifications or repairs are made to the instrument prior to the
“AS-IS” calibration. This calibration establishes instrument accuracy of all
collected and reported data up until that point; this can date back to the previous
calibration check or audit. Should the instrument response fall within limits, and
no scheduled preventative maintenance is scheduled, the “AS-IS” stage is
sufficient to meet the requirement for a biannual calibration. If necessary, a
“Final” multi-point calibration is performed after an instrument’s response has
failed “AS-IS” performance criteria, requiring adjustment, or is to undergo major
maintenance or repair to remedy the failed “AS-IS”. A “Final” calibration is
essential to establish a data validity milestone after any repairs or adjustments
have been performed. This section of the SOP provides a list of the necessary
equipment and the correct procedures to accurately calibrate the analyzer.

Calibration Overview:

The Oxides of Nitrogen monitor is calibrated when known concentrations of NO
and NOx are supplied to the analyzer until the readings stabilize. Successive
levels constitute a multi-point calibration and establish the instrument’s accuracy
and linearity. The high calibration point should be at a level approximately 80%
of the instrument’s full analog scale and the low calibration point should meet the
requirements of 40 CFR Part 58 App F Sec 1.5.8.3.

Because the Oxides of Nitrogen monitor derives its concentration of NO,
indirectly through the measurement of NO and NOX, the efficiency of the
molybdenum converter is also established in a complementary procedure called
Gas Phase Titration (GPT). The formal test concentrations for NO, are outlined
in 40 CFR 50 Appendix F -Measurement Principle and Calibration Procedure for
the Measurement of Nitrogen in the Atmosphere (Gas Phase
Chemiluminescence).

14
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Calibration Apparatus:

1. Certified gas dilution/ozone transfer standard

2. One-quarter inch outside diameter (O.D.) Teflon tubing for air flow connections
3. NIST traceable nitric oxide gas mixture cylinder with regulator

4. Independent certified zero air supply

5. Certified laminar flow device for measuring air flow (mass flow meter)

6. Calibration worksheet report forms

CALIBRATION PROCEDURES

To ensure the quality of the data collected within the ARB'’s air monitoring
network, ALL instruments used in the network must be calibrated

during initial field installation and every six months thereafter
following physical relocation

before any scheduled major maintenance or repair

after any unscheduled major maintenance or repair

after an instrument has drifted outside of acceptable QC limits
when terminating sampling of the pollutant

Multi-point instrument calibrations at all stations within the ARB network shall be
performed in a consistent manner, so that all network monitoring stations in all
areas of the State are calibrated in a similar fashion. Instruments must be
calibrated in accordance with the appropriate AQSB SOP and/or
appropriate instruction manual.

Calibration at Altitude

Calibrating the instrument at altitude requires no special adjustments since the
instrument compensates for changes in temperature and pressure and is
approved up to elevations of 2000 meters. To maintain critical flow, the
instrument requires a greater than 2:1 ratio across the flow orifice (Sample to R-
Cell). At elevation prior to calibration, staff may wish to verify the operation of the
internal pressure transducers in the instrument by recording the values of
temperature and pressure from the instrument and comparing to the
corresponding values from a certified transfer standard.

AS-IS Calibration:

AS-IS instrument calibrations should be made prior to making any analyzer
repairs or adjustments. It is acceptable to change the particulate inlet filter prior
to an AS-IS calibration. However, time must be allowed to permit the filter to
condition. Prior to beginning the AS-IS calibration:

15
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e Disable the appropriate DAS channels on the station data logger.

e Record the instruments diagnostic parameters (On calibration worksheet).

e Make appropriate entries in the site logbook and instrument maintenance
sheet such as transfer standard identification and certification dates.

NOTE: The air monitoring station data acquisition system (DAS) is used for
primary data reporting, therefore the displayed CARBLogger data
values should be used for calibration calculations in lieu of the
analyzer display readings.

1. The certified ozone/dilution gas transfer standard should be set up prior to
field deployment to generate the anticipated test concentrations for NO/NOx
and GPT. This can be accomplished through user-stepped programmed
sequences or through manual manipulation of the desired gas dilution flow
rates. Challenge values will be determined by varying the amount of NO gas
through the transfer standard while the dilution air flow (and cylinder
concentration) remains fixed.

a.

e.

Using a one-quarter inch (1/4” O.D.) Teflon tube, connect the zero air
source to the diluent source input on the transfer standard.

Connect a 1/4” O.D. Teflon line to the transfer standard output
manifold (the output manifold should be vented to ensure there is no
over-pressurization of the NOy instrument). This line will be
connected to the instrument in a later step.

Connect a 1/8” O.D. Teflon line from the NIST traceable nitric oxide
gas cylinder regulator to the gas inlet of the transfer standard. Purging
the line upon assembly can reduce NO, contamination and speed up
stability. The cylinder assembly can be leak tested during warm up by
closing the main cylinder valve.

Install an exhaust line from the transfer standard output manifold and
vent appropriately.

Prepare a cap for the NOy instrument glass manifold inlet line.

Energize the zero air system and configure the transfer standard so that zero
air is flowing through the calibration assembly during the warm up period.
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. Allow the transfer standard to warm-up for at least one hour. The instrument
being calibrated should also warm-up for at least one hour however
experience shows that a longer warm-up period may be warranted for
enhanced stability and a better result. Instrument covers should be installed
during the calibration, as the instrument response can be dependent upon
the internal temperature of the analyzer. The transfer standard diagnostic
values should be stable; showing no upward or downward trend when
operating temperature has been reached.

. Record the station information, analyzer identification numbers, analyzer
settings, calibration equipment information (slope/intercept) and all other
pertinent information as required on the calibration data sheet (see Appendix
B).

. Obtain the internal slope and offset from the instrument’s display following
the steps detailed in the instruction manual. Record the AS-IS slope and
offset on the calibration data sheet. Confirm that the values are the same as
at the end of the previous calibration. If not, investigate when and why these
values have changed prior to beginning calibration.

. Adjust the dilution air flow rate of the transfer standard to approximately 6.0
SLPM as calculated from the transfer flow standard reading and the transfer
flow standard certificate values. Using the certified laminar flow device
measure and record the AS-IS sample air flow rate of the instrument.

. At this point the CARBLogger (DAS) should be disabled or flagged to prevent
the reporting of erroneous data. Connect the 1/4” O.D. Teflon line that was
installed in step 1 b. to the instrument’s sample inlet port. Also, cap the
vacated instrument port on the station glass manifold if other parameters
need to continue to sample unimpeded.

. Allow the analyzer to sample zero air. A stable zero reading is reached (0 = 3
ppb) when the instrument stability test function (STABIL, a measure of the
standard deviation taken from the last twenty-five data points recorded at ten
second intervals) is less than 1 ppb. The instrument can be made to display
this value by pressing the front panel [TST>] command key. The
CARBLogger terminal can also display a snapshot graph of the instrument
response, a steady trace is also indicative of a stable reading.

e For this portion of the calibration, four fields will be populated on the
calibration worksheet, for the transfer standard; gas flow and dilution air
flow will be determining the output concentration that in turn will be read
by the instrument being calibrated. The instrument will be reading the
concentration generated by the transfer standard on its separate NO and
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NOy channels. Those two values will be recorded on the calibration
worksheet in separate fields. These individual channels will be referred to
as the NO/NOy display value.

e Record the NO/NO, CARBLogger display values, in the respective column
labeled "Instrument Response” on the calibration data sheet.

e Record the NO gas flow from the transfer standard in the first row, column
labeled “NO Gas Flow Settings” (zero when only dilution zero air is
delivered).

e Record the dilution air flow from the transfer standard in the column
labeled “Dilution Air Flow Display”. This value is maintained throughout
the calibration.

8. Set the transfer standard gas mass flow controller flow to produce a span
level NO/NOy concentration of approximately 80% of full scale analog output
range (400 ppb for a 0-500 ppb range) to the instrument being calibrated.
This value will vary depending on the concentration of the calibration gas
cylinder and dilution flow selected.

9. When the stability test function is less than 1 ppb, repeat step 7 as follows:

e Record the CARBLogger NO/NOy display value, in the successive row
labeled "Instrument Response" on the calibration data sheet.

e Record the NO gas flow in the successive row on the column labeled “NO
Gas Flow Settings”.

e Record the dilution air flow in the successive row on the column labeled
“Dilution Air Flow Display”.

10.The calibration data sheet will calculate the NO and NOy values generated by
the transfer standard using the following equation:

Gas R
Gas Flow Displ
NO/NOX = Concentration y as Flow Display scc
i =  in Cylinder
concentration (pgmp (Gas Flow Display + Dilution Flow Display) scc

Figure 6: The Gas Dilution Concentration Equation (Gas & Dilution Display flows are corrected to
true).

The gas and dilution display values will be corrected to true by applying the
correction factors found on the transfer standard certification report. The
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resulting calculated values will be compared to the CARBLogger/DAS
displayed value in a column labeled “NO Out, ppm” and “NOy Out, ppm”
respectively.

11.Generate and record three more data points (when stability readings are less
than 1 ppb) by adjusting the corrected NO gas flow setting to produce equally
spaced points of approximately 40%, 20% and 10% of the operating range
Record the readings in the appropriate fields on the calibration worksheet.

12.As a "post- zero" final step, repeat step 7 and record the displayed values on
the final rows of the Gas Dilution (Transfer Standard) and NO/NOy
Calibration Data (Instrument Response) columns.

13.In the calibration worksheet, a “zero correction” is automatically calculated by
averaging the CARBLogger readings of the pre and post zero readings of the
instrument being calibrated.

14.The calibration worksheet calculates the true gas values by using the slope
and intercept from the transfer standard certification. It then calculates the
summation of the true values (NO OUT).

15.The calibration worksheet then calculates the corrected values of the
instrument being calibrated using the formula:

Corrected Value = DAS value - Zero Correction

16.The calibration worksheet will then calculate the summation of corrected
averages for the instrument being calibrated by adding the corresponding
corrected averages for point’s 1, 2, 3 and 4 (NO NET DAS).

17.The calibration worksheet will calculate the average percent difference from
true for the NO and NOy channels respectively by using the following
equation:

NO NET DAS - NO ouT
X 100

Overall% Accuracy=
NO ourt

If the Overall% Accuracy is more than + 5%, the analyzer response must be
addressed by maintenance or repair and adjusted electronically. A final
calibration, as outlined in Section 5.5 must be performed to document the
instrument’s performance.

18. A best fit linear regression will populate the calibration worksheet (Appendix
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B, page 32), by calculating the slope (m) and intercept (b) equation of the
calibration line:
Where x = true concentration
y = analyzer response

19.To calculate the percent change from the previous calibration the worksheet
will perform the following operation:

(New Slope-Old Slope)
% Change = X 100%
Old Slope

20.Record any other pertinent calibration data or comments on the calibration
worksheet (See References).

Converter Efficiency Determination by Gas Phase Titration (GPT)

This portion of the calibration will test the efficiency of the molybdenum converter
by using a stable ozone source to mix with a known quantity of NO to generate a
known quantity of NO,. The test can be conducted with the same plumbing
configuration of the “AS-IS” calibration however care must be taken to ensure
that the ozone concentration remain less than 90 percent of the NO
concentration. A detailed explanation of the theory behind GPT is presented in
CFR 40, Part 50, Appendix F.

. Generate a NO/NOy span value at approximately 80 - 90% of the Upper Range

Limit (URL).

. Allow the NO and NOy channels to stabilize.

. Record the NO and NOy values on the “Converter Efficiency Determination” table

in the “Ozone Off” columns.

. Engage the ozone control on the transfer standard to produce an ozone

concentration that is approximately 80 percent of the NO concentration. The
stable ozone source will react with the NO and produce NO,. Allow the titration
to continue until the reacted NO value is stable utilizing the instruments STABIL
display or the CARBLogger graph.
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Ozone Off: Ozone On: Delta Delta Converter

NO NOx NO NOx NO NOx Efficiency:
0.359 0.360 0.080 0.357 0.279 0.003 98.9%
0.202 0.203 0.073 0.203 0.129 0.000 100.0%
0.087 0.088 0.027 0.086 0.060 0.002 96.7%
Average Converter Efﬁciency: 98 5%

Figure 7: Sample Converter Efficiency Calibration Worksheet Table.

Record these NO and NOy values on the “Converter Efficiency Determination”
table in the “Ozone On” columns.

Repeat the steps to obtain two more converter efficiency points at 50 percent
and 20 percent of the instruments URL.

Note: During GPT, observe the reaction results by monitoring the
analyzer NO response at the CARBLogger terminal. Ensure that at least
10 percent of the original NO is left to eliminate destruction of the
molybdenum converter by ozone.

. The Converter Efficiency is calculated in the calibration worksheet by the

equations on the following Figure:

Delta NO = NO Ozone Off = NO Ozone On
Delta NO,= NO, Ozone Off = NO,Ozone On
Converter _ ( Deita NO - Delta NO,_ ) X 100
Efficiency —

Delta NO

Figure 8: Calculation of Converter Efficiency.

. The average converter efficiency is then reported on the calibration worksheet as

the sum of the recorded points divided by three. If the resulting converter
efficiency is less than 96 percent or greater than104 percent, corrective action
must be taken. See section 14.8.10.4 in the instrument manual, Evaluating NO,
— NO Converter Performance.

Zero and Span Correction:

Upon completion of the AS-IS calibration check, the instrument may require zero
and/or span adjustments to return to its proper operating state. Prior to these
adjustments, at this point, scheduled maintenance or repairs would be performed
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on the instrument. After performing these tasks, if warranted, the instrument
would most likely require zero and/or span adjustments. These procedures are
outlined as follows:

1. Challenge the instrument with zero air until the reading stabilizes (see Section
5.2, step 7).

NOTE: IF THE ANALYZER FAILS TO STABILIZE WHILE SAMPLING ZERO
AIR, IT WILL BE IMPOSSIBLE TO ENTER ZERO AND IT WILL BE
NECESSARY TO REFER TO THE TROUBLESHOOTING SECTION OF THE
INSTRUCTION MANUAL.

2. Perform a zero alignment on the instrument by following the steps in the
relevant instruction manual. For the 200E, refer to Section 10.4.3.2 “Perform
the Zero/Span Calibration Procedure”. For the T200, refer to Section 3.4.4.2
“Initial Calibration Procedure for T200 Analyzers Without Options”. The
instrument should now be zeroed.

3. Challenge the instrument with a span level of NO/NO. This level should be
approximately 80% of full scale analog output range (repeating step eight of
Section 5.2) as determined by the by the gas dilution concentration equation
in Figure 6. Allow the instrument to sample until a stable reading is achieved.

4. When the span level is stable, SPAN the instrument by performing the steps in
the “Dynamic zero/span adjustment” section of the appropriate instruction
manual. This will require entering the generated span concentration into the
instrument prior to performing the adjustment.

5. Obtain the instrument internal slope and offset from the instrument front
display following the steps in the instruction manual. Record the final slope
and offset on the calibration worksheet (see Appendix B).

Final Calibration:

As previously stated in Section 4.1, a FINAL calibration is conducted when an
instrument fails an AS-IS calibration or requires scheduled maintenance or
repair. After performing the necessary maintenance, instrument repairs, leak
test (if warranted) and Zero/Span adjustment, conduct a final calibration. Return
to Step 6, Section 5.2 “AS-IS Calibration” of this document and repeat the
remaining steps of the calibration procedure using the section on the calibration
worksheet labeled “FINAL”. If the analyzer cannot be properly calibrated, refer to
the instrument Instruction Manual for assistance in troubleshooting and repairing
the analyzer.
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Completion of Calibration Steps:

. Reconnect the instrument to the manifold line
. Allow the instrument response to stabilize to the ambient source

. Enable appropriate CARBLogger channels

OPERATION & ROUTINE SERVICE CHECKS

General Information:

The following routine service checks are to be performed in accordance with the
maintenance schedule (Table 2). Perform the routine service checks at least at
the prescribed intervals. Some locations may require site operators to
perform these checks more frequently. The AQSB Monthly Quality Control
Check Sheet (See References) should be filled in weekly and submitted monthly
to the station operator’s supervisor. The station operator must keep a copy of
the Monthly QC Check Sheet in the air monitoring station.

Detailed routine maintenance procedures can be found in Chapters 11 and 13 of
the 200E and T200 instruction manuals respectively.
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Semi-

Value Daily* Weekly | Monthly | Annual As Req.
Power On On X
Error Flags None X
Review CARBLogger E-
Mails None X
Record Test Parameters Record X
Change Inlet filter Clean X
Fill out the AQSB QC Form None X
Complete and Submit the
AQSB QC Form None X
Perform Field Calibration 6 months X
Clean Reaction Cell Clean X
Replace DFU at PermaPure
Dryer None X
Rebuild Pump/Replace
Ozone Exhaust Scrubber None X

Table 2: Maintenance Schedule
* Daily indicates that for each working day where the site technician visits the station, this check
should be performed.

Daily (or Each Visit) Checks:

Daily (or each site visit) review instrument diagnostic and concentration data,
CARBLogger email reports and automated nightly calibration results for any
indication of analyzer malfunction. Review auto-quality control (QC) checks for
values being flagged invalid on DMS. Check the instruments for any error
messages. Note: The T200/200E CARBLogger driver clears warning
messages; therefore, warning messages will not be displayed on the
instrument front panel.

Weekly Checks:

Record test parameters on the AQSB QC Form 102 (APl 200E/T200) check
sheet (Appendix A). Change the 1 um pore size particulate filter located inside
the instrument.

Monthly Checks:

Complete and submit the AQSB QC Form 102 (API 200E/T200) check sheet to
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your second level reviewer along with station data.
Semi-Annual Checks:

Perform instrument multi-point calibration.

As-Required Checks:

Clean reaction cell and adjust slope/offset as required. Rebuild/replace external
sample pump when reaction cell (RCEL) pressure exceeds 10 in-Hg-A. NOTE:
These actions will warrant a calibration and should be conducted between
an AS-IS and FINAL calibration. Typically, the dry filter unit replacement will not
warrant a calibration of the instrument. A leak check should be documented
upon completion of any significant pneumatic maintenance/repairs (i.e. reaction
cell maintenance, critical orifice/sintered filter replacement).

MAINTENANCE & PROCEDURES

General Information:

The instrument is designed to operate unattended for long periods of time. Other
than the routine service checks outlined in section 6.0 of this SOP, the TAPI
200E/T200 needs minimal maintenance. However, preventative maintenance
requirements may vary from instrument to instrument, thus operators should
refer to the instrument instruction manual to become familiar with maintenance
requirements.

If station operators cannot repair an instrument using procedures stated in the
instruction manual, contact the Operation and Data Support Section Instrument
Laboratory.

TROUBLESHOOTING

General Information:

The API 200E and TAPI T200 have been designed to rapidly detect possible
problems and allow for their quick evaluation and subsequent repair. During
operation, the analyzer continuously performs self-test diagnostics and provides
the ability to monitor the key operating parameters of the instrument without
disturbing monitoring operations. If being run with CARBLogger, any diagnostic
parameters which drift outside of the acceptable range will cause an alert to be
emailed to the site operator and key designated staff.
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Should instrument malfunctions occur and troubleshooting is required to
determine the problem, operators should refer to Chapter 14, “Troubleshooting
and Repair Procedures” in the 200E and Chapter 12 in the corresponding T200
instruction manual.

QUALITY CONTROL & QUALITY ASSURANCE

General Information:

Quality Control (QC), in the context of ambient air quality monitoring can be
defined as the set of procedures intended to ensure that data collection and
reporting adheres to a defined set of quality criteria and meets the requirements
of CARB and EPA for criteria pollutant monitoring. Quality Assurance (QA) is the
independent quality assessment of QC activities, regulatory requirements and
system evaluation.

Quality Control:

Many of the steps outlined in Section 6.0, Operation and Routine Service
Checks, form the basis for ensuring representative, defensible data by
performing and documenting defined daily, weekly and monthly tasks.

All network analyzers are challenged nightly via gas-dilution auto-calibration
systems. Results are populated daily and presented in a Monthly Calibration
Control Chart. The results are subject to the following criteria:

Action Frequency Criteria

Zero Daily +/- 5 ppb

+/- 5% Warning
Precision (QC Check) Sunday-Thursday +/- 10% Action
+/- 15% Invalidate

+/- 5% Warning
Span Check Friday-Saturday +/- 10% Action

+/- 15% Invalidate

Table 3: Nightly QC Schedule

In addition, Shelter Temperature requirements as specified in Section 2.1
General Information must be maintained. Further details on QC checks and data
processing procedures are outlined in AQSB SOP 610, Data Review and
Validation as well as AQSB SOP 700, Environics Gas Calibration Systems.
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9.3 Quality Assurance:

Extensive Quality Assurance (QA) activities and programs are conducted by the
ARB’s Quality Management Branch (QMB). The overall program is detailed in
the Quality Management Plan for Ambient Air Monitoring Volume 1. A link to the
on-line resource is provided in the References section.

Staff from the QMB Quality Assurance Section performs independent Through
The Probe (TTP) system audits annually. Control limits are set at +/-15%.
Exceeding the control limits results in the issuance of an Air Quality Data Action
(AQDA) request by QA Section staff. This formal request requires monitoring
staff to investigate the validity of the ambient air quality data for the affected time
interval and is resolved when appropriate actions are taken on potentially
impacted data in agreement with QMB staff.
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APPENDICES

APPENDIX A
AQSB QC Form 102 (API 200E/T200) Maintenance Check Sheet
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CALIFORNIA AIR RESOURCES BOARD
MONTHLY QUALITY MAINTENANCE CHECK SHEET
APl MODEL 200A/E NO/NO2/NO, ANALYZER

Location: Month™'ear:
Station Number: Technician:
FProperty Number: Agency:

Test Parameters Readings

DATH
TIME (PST) Current time of day (HH:MM)
RANGE 1000 ppb
MO, STABIL = 1.0 with Zero Air (Record Only)
SAMP FLOW™ 500 £ 50 cc/min
OZONE FLOW* 80 + 15 cc/min
PMT 0-3000 mV (Record Only)
NORM PMT 0-5000 mV (Record Only)
AZERD Constant + 20 mY
HVPS Constant (400 — 800 Vv 200E)

Constant (400 — 900 WV 200A)
DCPS (200A Only) | 2500 = 200 mY

RECELL TEMP 50 +1°C

BOX TEMP Station Temp + 5°C

PMT TEMP 7+2°C

MOLY TEMP 35 £5°C

RCEL PRES = 10 in-Hg-A — Constant £ 0.5
SAMP PRES Ambient + 1 in-Hg

MO, SLOPE 1.0 £0.3 — No Changes

MO, OFFSET -50 to +150 mV — Mo Changes
NO SLOPE 1.0 + 0.3 — No Changes

MO OFFSET -10 to +150 mV — Mo Changes

* This observed flow value may need to be comected for altitude.
OPERATOR INSTRUCTIONS:

1. Daily Checks: Review data and strip charts.
2. Wesekly Checks: Record test parameters.
Change extemal Sum PTFE particulate filter. Date: ! ! i i
3. Monthly: (200E Only) Change internal 1um PTFE particulate filter**.
Date last performed:
4. Semi-Annual: Calibrate analyzer. Date last performed:
5. Annual: Replace 4 sets of Orifice O-Rings and sintered filters, ozone purifier, and pump charcoal filter
Date last performed:
6. As Reqguired: Replace DFU at PermaPure dryer (200E).
Rebuild the pump. Date last performed:
** Imternal filter required for AP 200E Federal EFA Egquivalency Designation.
Date Comments or Maintenance Performed:
Reviewed by: Date:

AQSE QC Form 102 (API 200A/E) (08/09) Page 1 of 1
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APPENDIX B
AQSB QC AQSB API 200E/T200 Calibration Report
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ARB Calibration Report -- API 200E/T200 NO, NO2, NOx Analyzer

ID Information: Instrument: Calibration:
Station Mame: Make: AP "As Is” X
AQS Site & Model # 200E "Final
Station Address: Barcode: 20072337 Calibration Date:| 2232014
Agency: CARB Serial # 2645 Report Date: 232014
Log# M Previous Calib.:| 3152014
Calibration Results: Meteorology:
[ — -
Pollutant: MO M2 [T Temp. (deg C): 221
Instrument Range (ppm): 0-0.500 0 -0.500 0-0.500 Jitm. Press. (mmHg): T48.0
Previous Slopea: 1.0000 1.0000 Elevation: 440
Converter Efficiency (Awg.): 20 50,
Slope: 02547 08710 Data Acguisition System (DAS):
Best Fit Line Intercept: -0.0045 -0.0058 Make & Model| CARBLogger
Comelation: 0.90908 0.e0020 Property Mumber:| 20112383
"As |s" Percent Deviation From True: 5. 0% -4 0% Serial Mumber| 38782222003
Instrument Parameters: Compressed Gas Cylinder:
Pollutant: Czone NO & NOx Make & Model| Superblend
MFM Display: 735 15.8 I.0. Mumber JJ3547
Flow Rate (SLPM): 74420 0.518 MO Conc. (ppm): 387
Flow Settimg (SLPM): 0.075 0.523 NCwx Conc. (ppm): 367
Sample Press: 283 28.3 Cylinder Press. (psi): 1680
Rc=ll Pres. (inHglk 4.0 Outlet Press. (psi): 30
Maoly Temp. (C): 315.5 Certification Date: 1000213
Maly Temp. Setting (C): 315 Expiration Date: 100802514
Dilution Transfer Standard 1.D.: Dilution Air:
Make & Model. Sabio Gas TGk N, [aks & hoger: Ecolech
Property Number: 20121825 Air Flow ivolts): 2858 Property Mumber 20103515
Serial Number: 11600513 Gas Flow (volts): 3.51 Cwitlet Press. (psil 20.0
Air Flow Setting: B PIT (OnfOff): oM
Air Low Rate (Displayl: 6.01 Cert. Date: 0aM214
Gas Pres. (mmHgl MA Expiration Date: 0aM 215
Transfer Standard Equations: Slope (m) Intercept (b)
Gas MFC (o) Gas Flow = 0.2850 " Average Display +- 03280 SCCM
Dilution Air MFC (LPM): Air Flow = 0.8846 * Average Display +- 0.0870 SLPM
MFM D - 3 (LPM): Air Flow = 0.0320 * Average Display +- 0.0200 SLPM
MFM 0 - 100 (cem): Air Flow = 1.0110 * Average Display +- 0.1210 SLPM
Gas Diluticn (Transfer Standard):
HNO Gas Flow N0 Gas Flow Dilution Air Flow Total Flow
Settings Display: Display: SCCM: SCCM:
0 0.000 A.0150 50104 6018.4
70 70.500 50430 5048.5 i
55 54800 5.9570 5062 3 B017.2
42 41.800 5.8710 5378.0 GB018.0
I 27.100 5.9860 5290.8 6018.1
0 0.000 8.0120 G016.4 G016.4
Dec 2014
AGQS5E Calloration Form 102 (AP 200EMT200) Page 1 of 2
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ARB Calibration Report -- API 200E/T200 NO, NO2, NOx Analyzer

CALIBRATION DATA:
MO Calibration Data (Instrument Response): Linear Regression Equation:
Chart DAS Graph Met DAS=MNO jout) "x+b
NO Out, ppmn (x)- Percant Full 5cals: (ppmij: Net Das, ppm (y): Values: Slope (m): 09547
0.000 MNA -0.001 -0.005 Intercept (B
0.430 MA 0406 0406 0406 Correlation:
MA 0.315
MA 0.238
} MNA 0.155 Percent Deviation From True:
0.000 MA 0.000 M0 Met Das versus
1.18Y 1.112 MO Oty -0.10%
MO Calibration Data (Instrument Response): Linear Regression Equation:
Chart DAS Graph Met DAS =MNUOjout) "« +b
NOx Qut, ppm [x): Percent Full Scals: {ppmij: Net Das, ppm (y): Values: Slope (m):
0.000 MA 0.000 0 Intercept (B):
MA 0412 0412 Correlation:
MNA 0.318 0319
MA 0.243 0243
MNA 0.156 0.156 Percent Deviation From True:
MA 0.000 -0.0002 MCe MNet Dias versus
120 M Out:l 4 Do

Slﬁ Percant DITT. &8 I3 vs. Prev. Cal
P ——

NO: 4. 75%
MO -2 8%,
_
Converter Efficiency Determination:
Ozone OFf: Ozone Om: Delta Celta
NOx NO NOx NO NOx
0412 0.095 D408
0.243 0.0&8 0240 0.150
0.158 0.087 0.157 0.062

Average Converter Emclency:

OZONE SETTINGS

TARGET (ppb) | ACTUAL (ppb) Delta NOZ analyzer

330 a7 response

170 171 0. 0.313

75 7E 0.150 0.152

0.068 0.059
Average NO2 Percent Ermor:
Comments: I
Calibrated Ey- | | IRm-iewed By |
Dec 2014
AQS5E Callbration Form 102 (AP 200EiT200) Page 2 of 2
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First Edition, March 2016

ARB Calibration Report -- API 200E NO, NO2, NOx Analyzer

Make: AP Model: 200E
Serial Number: 2645 Date: /232014
Diagnostics Description Pre-Cal Value | Post-Cal Value Range/Setting

TIME

The current ime of day for IDAS

Current time (HH:MM], if
=2 min, adjust

RANGE

The full scale limit to which the
analyzers analog cutputs ars
currently set.

500 ppb

NOx STABILITY

The standard deviation of NOx Conc.
over 25 samples, each recorded
every 10 secs.

< 1.0 with zero air

SAMP FLOW®

The flow rate of the sample gas
through the reaction cell. This value
not measured but calculated from
the sample pressure.

500 + 50 coimin

OZOMNE FLOW

Flow rate of the O3 gas stream as
measured with a fliow meater.

BO £ 15 cc/min

PMT

The raw output voltage of the PMT

0 to 5000 m (Record only)

NORM PMT

The output voltage of the PMT after
nomalization for AutoZero offset and
TP compensation

0 fo 5000 mV (Record only)

The PMT signal with zero Mox, which

AZERD is usually shightly different from 0O V -20te 150 my
HWPS |The PMT high voltage power supply 400 to 200 V (Constant)
RECELL TEMF|The temperature of the reaction cell 4050 £ 150
BOX TEMP |The amb. temp inside the analyzer Station temp £ 5°C
PMT TEMP |The current temp. of PMT G £ 2°C
MF TEMP 40°C + 1°C
MOLY TEMP|The current temp of the MOx converter 316°C £ 5°C

RCEL PRES

The current gas press of the reaction
cell as measurad at the vaccum
manifold.

=4 in-Hg {Constant)

SAMP PRES

The current pressure of the sample
gas as it enters the reaction cell

1to §in-Hg < Ambient
(Caonstant)

MO, SLOPE

The slope of the cumrent NOx
calibration as calculated from a
linear fit during the analyzers last
zere/span cal

10£03

NOy, OFFSET

The offset of the cument NOx
calibration as calculated from a
linear fit during the analyzers last
zere/span cal

-50 to +50 mV

NGO SLOPE

The slope of the current NO
calibration as calculated from a
linzar fit during the analyzers last
zere/span cal

10£03

NO OFFSET

The offset of the current NO
calibration as calculated from a
linear fit during the analyzers last
zere/span cal.

-50 to +50 mV

AQGSE Cal Form 102

{API 200E)

34




Instrument Response (ppm)

0.500

AQSB SOP 102

TAPI 200E / T200 Nitrogen Oxide Analyzers

First Edition, March 2016

NO & NOx Calibration Graph - As Is

SITE NAME--- Site#:XX-XXX

0.400

0.300

0.200

./

0.100

0.000

0.000

0.100

Station: XX-XXX

Sampler Prop. #: 20072335
Calibration Date: 9/23/2014
Created By: A.PS

0.200 0.300
True Concentration (ppm)

0.400 0.500

API 200E
Pollutant: NO & NOx

http://arb.ca.gov/airwebmanual/index.php

35


http://arb.ca.gov/airwebmanual/index.php

