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From: Randall Fedors

Sent: Tuesday, February 28, 2006 11:43 AM

To: Brittain Hill

Cc: Roberto Pabalan; David Brooks; Jeffrey Pohle; Jack Guttmann
Subject: Re: Relative humidity sensors

The Vaisala HMP240 series probes associated with LLNL studies use the Hemicap (patented) technology.
This is a solid state probe, sometimes called a capacitance-type RH probe. For capacitance-type RH probes,
a thin coat of material, ususally a polymer or metal oxide, is placed between two conductive electrodes and the
change in the dielectric constant is monitored. The dielectric constant is directly correlated with the relative
humidity. These probes do operate above boiling conditions. According to the manufacturer, the probes
operate up to 180 C for relative humidity.

The NRC observers wrote in the LLNL audit report that the probes were operating outside the range Vaisala
was willing to stand behind. Though not mentioned in the audit report, the problem arises because Vaisala
calibrated the probes up to a temperature in the ~80 C range, and maintained that there was no NIST standard
or procedure to go any higher. Of course, LLNL could have just calibrated the probe themselves at the
temperatures expected for the experiments. But, they did not do the calibration until after the experiment; and
in fact, they did not do the calibration until after a condition report was written. There is also an issue with the
scientific notebook date.

The possibility exists that LLNL staff relied on a calibration certificate from Vaisala without knowing the
temperature range of the calibration, or they didn't read the fine print. Regardless, there is a problem with the
relative humidity data for the LLNL experiments.

The deliquescence experiments planned by the CNWRA for temperatures above boiling will address the RH
calibration issue. Apparently, the staff are considering whether to formalize a calibration procedure, or just
document the process in a scientific notebook. And more importantly, calibration will be done before and after
the experiments.

--Randy
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