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INFORMATION REQUESTED/RELEASED

This report outlines the testing conducted and the sensor response to a dynamic
hydrogen environment (Figure C-10 attached).

Testing was conducted on two separate

hydrogen sensors GE Drawing 47E231417G4, Serial Nos. 815 and 812. Both runs with
data is included. - .
Test environmental conditions:
| Pressure = Ambient
Temp. = 185°F + 5°F
Test set-up is shown below:
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SENSOR CALIBRATION

Each sensor was calibrated with known hydrogen gases. These calibration runs
are shown in data enclosed. Thru these data points a best fit straight line

- was drawn and used for reading sensor mv output vs. % hydrogen. (Certified

gases used for these runs were 1002 Nitrogen (zero); 1.02% hydrogen in nitrogen;
2.10% Hydrogen in No; 4.00% hydrogen in Ny and 10.2% hydrogen in Np. It is

to be noted that sensor calibration is more accurate within the 1.0 to 4.0%
hydrogen range since network trimming on the sensor is carefully matched at

that range. The 10 percent point is probably not as well compensated for.

TEST EQUIPMENT

Sealed Test Chamber

Regulating Flow Meter (Rotameter R-2-15A) (Hp in N2)
Regulating Flow Meter (Rotameter R-2-15B) (N2 Supply)
Total Flow Meter (Kept at Constant Flow)

Temperature Controller

Chart Recorder

Gas Supply 10% (Hz in Np)

Gas Supply 100% N> _

TEST CONDITION

Two test runs were conducted with two different sensors (Serial Nos. 812 and
815) after sensor calibration. Sensors were installed in the chamber and
chamber sealed. . Per the test set-up shown, a total flow through the chamber
was maintained at two (2) Titers/minute at all times. The chamber was
stabilized at 185°F. The regulating flow meters were then adjusted every
five minutes to vary the hydrogen content of the flow to track Figure C-10.
Flow merer calibration data is attached and settings for the flow meter is
shown in figure titled Flow Meter setting for hydrogen content. Note: Total
flow thru the chamber was ‘kept fixed at 2 liters/minute. By adjusting the
input flow meters every five minutes an approximation of the Figure C-10

was made. g

Examole:  100% flow of N3 = ZERO hydrogen content

¢2.5% total flow of Np mixed with 77.5% total flow of
(103 H2 in N2) = 7.75% hydrogen content

As hydrogen content rose, sensor output versus time was recorded and
plotted {see attached plot) .

By picking off a millivolt output vs. time from this plot, a correlation to
Hydrogen can be made from the calibration plot for each sensor. The percent
hydrogen reading of the sensor output was then plotted against the

Figure C-10. See attached plots.
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SUMMARY AND CONCLUSIONS

As can be seen from Run #1 and #8, the sensor tracks the hydrogen buildup
as would be expected. The ramps in Figure C-10 are very fast buildups up
to the 7.75 percent point. The sensor responds but does not have time to
achieve a steady state reading. In the one hour period at the 7.75 percent
hydrogen dwell, the sensor output does achieve a steady state output and
does close on the Figure C-10 ideal curve. See figures titled Hp Sensor
Trace vs. Dynamic Buildup (H, in N2). '
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