§1065.308

§1065.308 Continuous gas analyzer
system-response and updating-re-
cording verification.

(a) Scope and frequency. Perform this
verification after installing or replac-
ing a gas analyzer that you use for con-
tinuous sampling. Also perform this
verification if you reconfigure your
system in a way that would change sys-
tem response. For example, perform
this verification if you add a signifi-
cant volume to the transfer lines by in-
creasing their length or adding a filter;
or if you change the frequency at
which you sample and record gas-ana-
lyzer concentrations.

(b) Measurement principles. This test
verifies that the updating and record-
ing frequencies match the overall sys-
tem response to a rapid change in the
value of concentrations at the sample
probe. Gas analyzer systems must be
optimized such that their overall re-
sponse to a rapid change in concentra-
tion is updated and recorded at an ap-
propriate frequency to prevent loss of
information.

(c) System requirements. To dem-
onstrate acceptable updating and re-
cording with respect to the system’s
overall response, use good engineering
judgment to select one of the following
criteria that your system must meet:

(1) The product of the mean rise time
and the frequency at which the system
records an updated concentration must
be at least 5, and the product of the
mean fall time and the frequency at
which the system records an updated
concentration must be at least 5. This
criteria makes no assumption regard-
ing the frequency content of changes in
emission concentrations during emis-
sion testing; therefore, it is valid for
any testing.

(2) The frequency at which the sys-
tem records an updated concentration
must be at least 5 Hz. This criteria as-
sumes that the frequency content of
significant changes in emission con-
centrations during emission testing do
not exceed 1 Hz.

(3) You may use other criteria if we
approve the criteria in advance.

(4) For PEMS, you do not have to
meet this criteria if your PEMS meets
the overall PEMS check in §1065.920.
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(d) Procedure. Use the following pro-
cedure to verify the response of a con-
tinuous gas analyzer system:

(1) Instrument setup. Follow the ana-
lyzer system manufacturer’s start-up
and operating instructions. Adjust the
system as needed to optimize perform-
ance.

(2) Equipment setup. Using minimal
gas transfer line lengths between all
connections, connect a zero-air source
to one inlet of a fast-acting 3-way valve
(2 inlets, 1 outlet). Using a gas divider,
equally blend an NO-CO-CO>-C3Hg-CHa
(balance Ny) span gas with a span gas of
NO,. Connect the gas divider outlet to
the other inlet of the 3-way valve. Con-
nect the valve outlet to an overflow at
the gas analyzer system’s probe or to
an overflow fitting between the probe
and transfer line to all the analyzers
being verified.

(3) Data collection.
valve to flow zero gas.

(if) Allow for stabilization, account-
ing for transport delays and the slow-
est instrument’s full response.

(iii) Start recording data at the fre-
quency used during emission testing.
Each recorded value must be a unique
updated concentration measured by the
analyzer; you may not use interpola-
tion to increase the number of recorded
values.

(iv) Switch the valve to flow the
blended span gases.

(v) Allow for transport delays and the
slowest instrument’s full response.

(vi) Repeat the steps in paragraphs
(d)(3)(i) through (v) of this section to
record seven full cycles, ending with
zero gas flowing to the analyzers.

(vii) Stop recording.

(e) Performance evaluation. (1) If you
chose to demonstrate compliance with
paragraph (c)(1) of this section, use the
data from paragraph (d)(3) of this sec-
tion to calculate the mean rise time,
Ti0-0a and mean fall time, Tgo1q for
each of the analyzers. Multiply these
times (in seconds) by their respective
recording frequencies in Hertz (1/sec-
ond). The value for each result must be
at least 5. If the value is less than 5, in-
crease the recording frequency or ad-
just the flows or design of the sampling
system to increase the rise time and

(i) Switch the
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fall time as needed. You may also con-
figure digital filters to increase rise
and fall times.

(2) If a measurement system fails the
criterion in paragraph (e)(1) of this sec-
tion, ensure that signals from the sys-
tem are updated and recorded at a fre-
quency of at least 5 Hz.

(3) If a measurement system fails the
criteria in paragraphs (e)(1) and (2) of
this section, you may use the contin-
uous analyzer system only if the defi-
ciency does not adversely affect your
ability to show compliance with the
applicable standards.

EFFECTIVE DATE NOTE: At 73 FR 37303, June
30, 2008, §1065.308 was revised, effective July
7, 2008. For the convenience of the user, the
revised text is set forth as follows:

§1065.308 Continuous gas analyzer system-

response and updating-recording
verification—general.
This section describes a general

verification procedure for continuous gas an-
alyzer system response and update recording.
See §1065.309 for verification procedures that
apply for systems or components involving
H20 correction.

(a) Scope and frequency. Perform this
verification after installing or replacing a
gas analyzer that you use for continuous
sampling. Also perform this verification if
you reconfigure your system in a way that
would change system response. For example,
perform this verification if you add a signifi-
cant volume to the transfer lines by increas-
ing their length or adding a filter; or if you
reduce the frequency at which you sample
and record gas-analyzer concentrations. You
do not have to perform this verification for
gas analyzer systems used only for discrete-
mode testing.

(b) Measurement principles. This test
verifies that the updating and recording fre-
quencies match the overall system response
to a rapid change in the value of concentra-
tions at the sample probe. Gas analyzer sys-
tems must be optimized such that their over-
all response to a rapid change in concentra-
tion is updated and recorded at an appro-
priate frequency to prevent loss of informa-
tion. This test also verifies that continuous
gas analyzer systems meet a minimum re-
sponse time.

(c) System requirements. To demonstrate ac-
ceptable updating and recording with respect
to the system’s overall response, use good
engineering judgment to select one of the
following criteria that your system must
meet:

(1) The product of the mean rise time and
the frequency at which the system records
an updated concentration must be at least 5,
and the product of the mean fall time and
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the frequency at which the system records
an updated concentration must be at least 5.
This criterion makes no assumption regard-
ing the frequency content of changes in
emission concentrations during emission
testing; therefore, it is valid for any testing.
In any case the mean rise time and the mean
fall time must be no more than 10 seconds.

(2) The frequency at which the system
records an updated concentration must be at
least 5 Hz. This criterion assumes that the
frequency content of significant changes in
emission concentrations during emission
testing do not exceed 1 Hz. In any case the
mean rise time and the mean fall time must
be no more than 10 seconds.

(3) You may use other criteria if we ap-
prove the criteria in advance.

(4) You may meet the overall PEMS
verification in §1065.920 instead of the
verification in this section for field testing
with PEMS.

(d) Procedure. Use the following procedure
to verify the response of a continuous gas
analyzer system:

(1) Instrument setup. Follow the analyzer
system manufacturer’s start-up and oper-
ating instructions. Adjust the system as
needed to optimize performance.

(2) Equipment setup. We recommend using
minimal lengths of gas transfer lines be-
tween all connections and fast-acting three-
way valves (2 inlets, 1 outlet) to control the
flow of zero and blended span gases to the
analyzers. You may use a gas mixing or
blending device to equally blend an NO-CO-
CO,-C3Hg-CH4, balance N, span gas with a
span gas of NO,, balance purified synthetic
air. Standard binary span gases may also be
used, where applicable, in place of blended
NO-CO-CO,-C3Hg-CH4, balance N, span gas,
but separate response tests must then be run
for each analyzer. In designing your experi-
mental setup, avoid pressure pulsations due
to stopping the flow through the gas-blend-
ing device. Note that you may omit any of
these gas constituents if they are not rel-
evant to your analyzers for this verification.

(3) Data collection. (i) Start the flow of zero
gas.

(ii) Allow for stabilization, accounting for
transport delays and the slowest instru-
ment’s full response.

(ii1) Start recording data at the frequency
used during emission testing. Each recorded
value must be a unique updated concentra-
tion measured by the analyzer; you may not
use interpolation to increase the number of
recorded values.

(iv) Switch the flow to allow the blended
span gases to flow to the analyzer.

(v) Allow for transport delays and the
slowest instrument’s full response.

(vi) Repeat the steps in paragraphs (d)(3)(i)
through (v) of this section to record seven
full cycles, ending with zero gas flowing to
the analyzers.
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(vii) Stop recording.

(e) Performance evaluation. (1) If you chose
to demonstrate compliance with paragraph
(c)(1) of this section, use the data from para-
graph (d)(3) of this section to calculate the
mean rise time, tio-ea and mean fall time,
tiooa for each of the analyzers. Multiply
these times (in seconds) by their respective
recording frequencies in Hertz (1/second).
The value for each result must be at least 5.
If the value is less than 5, increase the re-
cording frequency or adjust the flows or de-
sign of the sampling system to increase the
rise time and fall time as needed. You may
also configure digital filters to increase rise
and fall times. The mean rise time and mean
fall time must be no greater than 10 seconds.

(2) If a measurement system fails the cri-
terion in paragraph (e)(1) of this section, en-
sure that signals from the system are up-
dated and recorded at a frequency of at least
5 Hz. In any case, the mean rise time and
mean fall time must be no greater than 10
seconds.

(3) If a measurement system fails the cri-
teria in paragraphs (e)(1) and (2) of this sec-
tion, you may use the continuous analyzer
system only if the deficiency does not ad-
versely affect your ability to show compli-
ance with the applicable standards.

§1065.309 Continuous gas analyzer
uniform response verification.

(a) Scope and frequency. If you use
more than one continuous gas analyzer
to quantify a gaseous constituent, you
must perform this verification. For ex-
ample, if you determine NMHC as the
difference between continuous THC and
CH4 measurements, you must perform
this verification on your NMHC meas-
urement system. As another example if
you determine NOx as the sum of sepa-
rate continuous measurements of NO
and NO;, you must perform this
verification on your NOx measurement
system. Also, you must perform this
verification if you use one continuous
analyzer to apply an interference com-
pensation algorithm to another contin-
uous gas analyzer. Perform this
verification after initial installation or
major maintenance. Also perform this
verification if you reconfigure your
system in a way that would change sys-
tem response. For example, perform
this verification if you add a signifi-
cant volume to the transfer lines by in-
creasing their length or by adding a fil-
ter; or if you change the frequency at
which you sample and record gas-ana-
lyzer concentrations.

40 CFR Ch. | (7-1-08 Edition)

(b) Measurement principles. This pro-
cedure verifies the time-alignment and
uniform response of combined contin-
uous gas measurements.

(c) System requirements. Demonstrate
that combined continuous concentra-
tion measurements have a uniform rise
and fall during a simultaneous to a
step change in both concentrations.
During a system response to a rapid
change in multiple gas concentrations,
demonstrate that the tso times of all
combined analyzers all occur at the
same recorded second of data or be-
tween the same two recorded seconds
of data.

(d) Procedure. Use the following pro-
cedure to verify the response of a con-
tinuous gas analyzer system:

(1) Instrument setup. Follow the ana-
lyzer system manufacturer’s start-up
and operating instructions. Adjust the
system as needed to optimize perform-
ance.

(2) Equipment setup. Using minimal
gas transfer line lengths between all
connections, connect a zero-air source
to the inlet of a 100 °C heated line. Con-
nect the heated line outlet to one inlet
of a 100 °C heated fast-acting 3-way
valve (2 inlets, 1 outlet). Using a gas di-
vider, equally blend an NO-CO-CO-
C3Hg-CH, (balance Ny) span gas with a
span gas of NO, (balance N;). Connect
the gas divider outlet to the inlet of a
50 °C heated line. Connect the heated
line outlet to the inlet of a 50 °C gas
bubbler filled with distilled water. Con-
nect the bubbler outlet to another
heated line at 100 °C. Connect the out-
let of the 100 °C line to the other inlet
of the 3-way valve. Connect the valve
outlet to an overflow at the gas ana-
lyzer system’s probe or to an overflow
fitting between the probe and transfer
line to all the analyzers being verified.

(3) Data collection. (i) Switch the
valve to flow zero gas.

(ii) Allow for stabilization, account-
ing for transport delays and the slow-
est instrument’s full response.

(iii) Start recording data at the fre-
quency used during emission testing.

(iv) Switch the valve to flow span
gas.

(v) Allow for transport delays and the
slowest instrument’s full response.

(vi) Repeat the steps in paragraphs
(d)(3)(i) through (v) of this section to

896



