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Non-condensable gas for the pressurization of accumulator (ACC) tanks of emergency core
cooling system may flow into the primary system during loss-of-coolant accidents (LOCAs) in a
pressurized water reactor (PWR) after the ACC coolant injection is completed. Since the
non-condensable gas may travel to and accumulate in steam generators (SGs) U-tubes, primary
cooling and depressurization via SG secondary-side depressurization would become ineffective
because of degradation in the condensation heat transfer in the SG U-tubes.

Since quantitative measurement of gas concentration is necessary to clarify the influences of
non-condensable gas on the depressurization in ROSA/LSTF experiments that simulate PWR
LOCAs and transients, an apparatus using a Zirconia oxygen sensor has been developed to
directly measure the gas concentration in steam by introducing air as the non-condensable gas for
the ACC pressurization. This apparatus is improved and applied to LSTF experiments where the
gas concentration is measured directly in vessel upper head where gas may pass through with
steam and in SG outlet plenum where gas accumulates.

This report describes the improvement of the apparatus and the results of oxygen gas

measurement characterization tests and the LSTF secondary-side depressurization experiments.

Keywords: Non-condensable Gas Concentration, PWR, LSTF, Steam Generator, LOCA,
Depressurization, Zirconia Oxygen Sensor
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%2.2-2(4/4) WEF (O REEER) T SRR UBER

B B %
TEST CERTIFICATE _
BE L H RORRERE PrNe.
PRODUCT NAME Low Flow Transmitter TAG NO.
¥ 4 AW
MODEL __ EJ115-DLS200B-10DB STYLE S3
/2 No. HBEF
ORDER NO. SERIAL NO. 916222155
BlEgEHE A
MEASURING RANGE. 0 — 1. 686 kPa APPEARANCE B, GOOD
AHH%4E  INPUT/OUTPUT CHARACTERISTICS FAE ACCURACY : % 0.14 %(OUTPUT 0,50, 75,100%)
+ 0.28 %(OUTPUT 25%) of span| -
A INPUT . H 73 oUuTPUT
EE ETEfE B E ERROR __ (of span)
DIFFERENTIAL DESIRED Y] 1 TR
PRESSURE INC. DEC.
{(kPa) (mh) . %) %)
0. 6000 4 0.00 +0. 03
0. 1054 8 +0, 02 +0, 03 _
- ? HREICSORSERE
0. 4215 12 +0. 02 40.03 {Zx/3N s B UI-E
, (xIZOWTRGSBHR)
09484 16 +0, 02 . 40,02 .
Accuracy to be calculated by:
1.'6860 20 +0. 02 [GS guaranted accuracylx x/span.
{x Refer to GS sheet as to details)
E B ' LTEM _‘ fEX _RESULT
Bish HASETF (+, -7 R 4E#) —GND
INSULATION OUTPUT TERIL (BETWEEN +&— TERM.- SHORTED)-GND - - B, GOOD
RESISTANCE 20M 0 /500 V DC
HEE HARF (+, - FREE) 6N
DIELECTRIC OUTPUT TERM. (BETWEEN +&- TERM. SHORTED)-GND B. GOOD
_STRENGTH 500Y AC/ 1 min
PR FEEAHASEFAEZ)+ (0. 1%)
INTEGRAL ACCURACY : B. GOOD
INDICATOR (INPUT/OUTPUT CHARACTERISTICS ACCURACY)+(:0; 1%)
7 RN HIGH - v .
PROCESS : Re 1/2
CONNECTION T LoW , : B 600D
| ﬁ&ﬁ . _Rc 1/2 )
R 5t 1 ) q
CONDULT HOLE G 1/2 B. coo
IF0 THERE 740 E ‘B, 6ooD
TFO DIMENSIONAL CHECK | . ORIFICE BORE SIZE >
HEHE REEESR '
COMMUNICATION REFER TO INSPECTION STD. B. GOOD
FUNCTION . .
NOTES
A ERNRE  RBRE
DATE AMBIENT TEMP. &HUM. 23°C & 60 %
BESE ARE '
INSPECTOR APPROVED BY
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