Thermo 43i Diagnostics
For all Thermo i-series instruments we recommend setting the onboard
datalogger to use 70% of the memory storage to collect 1-minute LRECs
for Diagnostic purposes. This will allow the collection of at least 1 week
of 1-minute data. The remaining 30% of memory can be used to collect
1 hour or 1/2 hour readings of the same parameters. This will allow the
collection of at least 1 month of the main parameters for long-term
backup and data validation.
We recommend adding a few parameters to the default selection to
obtain the following list: Time, Date, Flags, SO2, Internal Temp, React
Ch Temp, Flow, Press, SO2 Bkg, SO2 Coef, Lamp Voltage and PMT
Voltage.
For qa/qc purposes, we recommend downloading the data once a week
with iPort and viewing it graphically in Excel. Normally, viewing the 1hour or 1/2-hour SRECs is most useful for viewing long term drift, such
as lamp voltage or sample flow. The 1-minute LRECs can be used to
“zoom in” on any upset or anomaly. Once familiar with the procedure,
downloading the data, importing it into Excel and graphing the main
parameters should only take about 10 minutes. Below are some
examples of useful graphs using 7 weeks of 1/2-hour readings.

SO2 Concentrations

Because 1/2 hour SRECs were used to generate this graph, the daily
span check can also be seen at the 10-minute mark (this site was using
the common 20 minute zero, 20 minute span settings). This allows a
quick check of the instrument operation and span stability. At the
bottom of the graph, the relatively low ambient readings can be seen.

SO2 Concentration – Zoomed In

Re-scaling the graph allows you to zoom in on the ambient readings
and check for baseline stability and noise level.

SO2 Flow and Pressure

It can be useful to plot the SO2 flow and pressure together. Daily
variations are mainly due to changes in the barometric pressure. A slow
drop in both flow and pressure usually indicates a loading of the sample
filter. A sudden increase in both readings can indicate a new sample
filter was installed. The flow is normally 450 cc/min +/- 50 cc/min. The
SO2 readings are generally not affected by changes in the flow. The
pressure readings are generally 20 – 100 mmHg below the barometric
pressure, depending upon the loading of the sample filter.
The upward spikes on both readings indicate that an internal
permeation tube is being used and that the zero and span checks are
not going through the sample filter, hence the higher readings.

SO2 Lamp Voltage & Intensity

Following the “43i Pre-Calibration Setup”, a new lamp is adjusted to 800
Volts for a standard 43i and 1000 Volts for a 43i-TLE (as shown above).
The intensity of light produced is locked in by setting the “Initial Flash
Reference”. As the lamp ages, this intensity is maintained at 90% +/- 5%
by automatically adjusting the Lamp Voltage. As the voltage increases,
the instrument noise level increases and mirror degradation increases.
It is advised to replace the lamp between 1100 and 1200 volts. In the
above graph you can see where the lamp finally starts to fail. The lamp
voltage was constantly increased to try to maintain the intensity. The
noise level during this time would have been very poor and the baseline
unstable. The sudden drop in voltage and increase in intensity
indicates that the lamp was replaced.

