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REPORT ON HYDROGEN SENSOR RESPONSE TO DYNAMIC HYDROGEN 
BUILDUP FOR SOUTHERN CALIFORNIA EDISON 

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: 
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Pressure = Ambient 
Temp. = 185 0F + 50F 
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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 my output vs. % hydrogen. Certified gases used for these runs were 100% Nitrogen (zero); 1.02% hydrogen in nitrogen; 2.10% Hydrogen in N2; 4.00% hydrogen in N2 and 10.2% hydrogen in N2. 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) (H2 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% (H2 in N2) * Gas Supply 100% N2 

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 tota.l. flow through the chamber was maintained at two (2) liters/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 meter 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.  

Examole: 100% flow of N2 = ZERO hydrogen content 

22.5% total flow of N2 mixed with 77.5% total flow of 
(10% H2 in N2) = 7.75% hydrogen content 

As hydrogen content rose, sensor output versus time was recorded and plotted isee 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 H2 Sensor Trace vs. Dynamic Buildup (H2 in N2).
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R9AMETER .. cM SONusLEACTsC Co.  
mi ATFILLO. ftNN2YL~vApi 194.0 CALIBRATION DATA 

CUSTOMER =CUSTOMER ORDER NUMBER BROOKS SERIAL NUMSE 

MAX. FLOW MIN. FLOW UNITS METERED FLUID DATE 
I 1*7 I .Z1 5 l. LIT./MIN*I *11ROGEN 0 u1 /is 

MODEL NUMBER METUNG TEMPERATRE 70.00 DE(.  TUBENUMBER R*2*1-A MEERNmGPRESS..AB 14.10 p'g 
PLOATNUMBER 5MIHXCAL METERINGDESrT 001160 MS/LC 
FLOATMATERIAL S1L*ST.316 FLOATDENSITY 8.00 (M/CC STD.CONDTONS 1 AI!US. 6 70*F DENSITYATSTD.CON. .oul1b (jMS/Cb/LL 
PERF.CURVENO. 0040 MEERI4NGVCOSITY *0175< CP.  

bl)* LIT./MIN.  
FLOAT FLW FLOAT FLOW FLOAT FLW FLOAT FLOW LOATO FLOW ELEVATION ELEVATION ELEVATION PLWELEVATION ELOVATO 

149.7-- 1 1, o.5-- 77,7?-- 47, .. .  
1116-- 76.9-- 41.5-- 17.1-

I,- *o---- 1@70 110.7 ---- 1.30 7b.0---- .00 45*d---- .50 16.3---- .iu 146*9-- . 10,*8-- 75.1-- +>*1-- 15.5-
1 4!*.S,- - 10a.9-- 74.3-- 44*t-- 1.

* 145.0.C-- 10e.0-- 73.5-- 43.7-- 12.9-
14%*1-- 10i.1-- 7.7-- 43.-- 11.4-
1 3.1----1.55 1i0a*.----1.25 71.9---- *E5 42.4---- .4b 90.---- ,: 

71.u-- 41.6-
S1*3-- 1*U.4-- 70.2-- 4(,.9-- bob 

1.0.3-- 1uj.>.- 69@4-- 40.2-- 5,1-
liv--10.7-- 08.6b-- 39.5-- 3.5..  

1'38.5----10t0 101*6*---1.20 b7.8---- .b0 38*8---- **u 
137.oI-- 11.0-- v7.0-- 3to..  

135.7-- yv&*Ij-- b5.3-- 36.7
13407-- 90*4""*-$* 36.0-
133.e---- 1.55 9/6--.1 37--15 3b.J---- .a5 

1 . -- 9 7- .9. 3496..  
6.2 * 136.0-

62.1-- 33.9-

130..-- 9**2-- 6u.5-- 32.5-
l2vo*1---- 100 F5.3---11a tI9.7---- .70 31*8---- .3U 

*-- 31.1-

12b*3-- 9o- 57.-- 29o7-
125.3-- 28.-

1 *9*5 b9*1----l.05 he.2---- *5 2.*---- .20 
123.5-- 68.2-- :15,0.- 27.3-

Ilbe-- 81.4-- .9,-- 21..-
120;.7-- 8D*6--' 53.4-- 2.
11.Y7----1.40 04.7---1.0 Z2.7---- *CU 2-a-- .u 

110.o0-- 520. u-, - e3.*
11.- 3.0-- b 1.3-- 22.0-

17*o- e-- -WO.O- 21.4d-
116.1-- 9.;. 4 9 --. 21.u-

t 5 - 0



Rc METERSOOSNSUMTDWtN 1I*-I E. EMERSON ELECTRIC CO 
CALIBRATION DATA EAMrFnE. PENNSYLVAn 9A4o 

CUSTOMER jO TOuER ORDER NUMBER BROOKS SEP!AL rluEs 

MAX FLOW MIN FLOW UMTS METERED FLUID DATE 2.4U *02 ST. LIT.NJ11 *41 TRUGLIJ 120 OCT 1972 
MODEL NUMBER METERING TEMPERATURE 70.00 TUBE NUMBER METERING PRESS.. ABS. 14.70 PSI FLOAT NUMBER SPMiEkICAL METERINGENSTY e0011cu ()Mj/LC 
FLOATMATERIAL 3LA!5 FLOATErENTY 2*540 GMs/CC 
STD.CoNorNToNs 1 ATl.vb. b 70F DENSITY AT2STD5 CON6 /cc 
PERF. CURVE NO. 00)u METERING vISCOSITY *0175/ CP.  * - - -- - - .  

ST * L 11./tl i.  

FLOAT FOL AOW ROWFLOAT FLOAT O FLOAT ELEVATION E1O LOVATN FO ELEVATN FO ELEVATION FLWELEVATION FO 
148*9y----2*4 67*g---- 1,6 41.0-- 8 147.0-- 40.U.
145.2-- 85.3-- 39.0-

141.5- 8 c.6-- 4,.  
36.1---- 97 

13 79.9-- 35.1-
135.9-- 7 e. o 4o 1-
13'.2-- 77.2-- 33.1-
132.7-- 75.9-- 32.1-

12s- 733- 1302-
l 2d.0-- 7 .1.* 29.2-
126.5-- f.9-
12t.0-- 69.77.3--
123*4 -- -- 2. 66.4- --- 1. 3-
121.6-- 61.2--25.4
120.3-- 6b.0-- 24,4-
114*7-- 6+.07-- 23.4-
117*1-- 63.5-- 22.5-

6.3----1.2 1..  
114.0-- 61.0-- 20.5-

5v*b- 19.6-
) s. ti-- 1 , 

57.7-- 17.6-
17.6 ---- 1.9g 6*6---- 1,1 16.7---- *3 106.2-- 55.c-- 15.7-
104.7-- 5'9.5-- 14.8-
103.5-- 5j* -- 1.
102.2-- 52.4-- 12.9-
100.9---- l*b 51.3----1.0 12.0---- ,7 *946-- 50.de-- i,.  

*-3-- 2-10.2-

5.7-- 47.0-- 9.4-

--- -
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