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Abstract: This paper proposes a multi-parameter collaborative monitoring system and method for degassed
hydrogen conductivity based on the combination of double water membrane degassed method and electric
regeneration ion exchange technology, which can quickly measure a number of key water quality indicators such
as conductivity, hydrogen conductivity, degassed hydrogen conductivity and pH. It can make comprehensive
evaluation of water quality, guide thermal equipment shutdown and startup. And it can adjust normal operating
water conditions. It has a great significance for ensuring water vapor quality and thermal equipment corrosion, salt
accumulation and scale formation. Double water membrane degassing technology is used to measure degassed
hydrogen conductivity, which can effectively remove CO, from water. On this basis, a method of calibration
degassed hydrogen conductivity measured by standard solution is proposed, so that the accuracy of the measured
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value can be effectively evaluated. This method has been applied to typical gas combined cycle units and heating
units for on-site supervision. It proves that the method has high measurement accuracy, can quickly and
comprehensively evaluate water vapor quality, and it can assist in solving various technical problems on site.
Therefore, it has strong popularization and application value.
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Fig.1 Schematic diagram of multi-parameter collaborative monitoring system for water vapor degassing hydrogen conductivity
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Tab.1 Comparison of degassed hydrogen conductivity

measured with different concentrations of Cl- standard
solutions and their theoretical hydrogen conductivity values

=, ClpriE S #i o TAE
laly.  mesw o mwgE
(uS em™) (uS em™) (uS em™)
10 0.134 4 0.1470 0.0126 9.38
20 02427 0.2490 0.006 3 2.60
30 0.356 0 0.367 0 0.0110 3.09
40 0.4709 0.454 0 0.016 9 3.59
50 0.586 5 0.599 0 0.0125 2.13
60 0.702 3 0.683 0 0.0193 2.75
70 0.8183 0.7790 0.0393 4.80
80 0.9345 0.9340 0.000 5 0.05
90 1.050 7 0.9820 0.068 7 6.54
100 1.166 9 11420 0.0249 2.13
200 22209 2.2020 0.0189 0.85
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Tab.2 Comparison of monitoring data from multi-parameter collaborative monitoring systems such as degassed hydrogen
conductivity with field instruments

FEK LR EL S 2/(uS em ) SESE/(uS em?) F A& T2 (uS em ) pH i
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I 0.280
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R FEIR
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Tab.3 Chromatographic analysis data
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Tab.4 Monitoring data of condensed water in the unit startup stage by multi-parameter collaborative monitoring system such
as degassed hydrogen conductivity

B %1 FE B 5 /(S em 5) S (S em ) T AL (S em-Y) pH i CHR K (ug 1Y)
(]iflé:;)-(l,)) 23.780 2.590 0.319 9.92 2.2

11:08 22.620 0.578 0.288 9.91 15

12:32 22.590 0.522 0.229 9.91 0.9

13:25 22.430 0.400 0.189 9.91 1.0

14:30 21.420 0.376 0.152 9.89 0.8

15:28 21.060 0.157 0.090 9.88 0.6

16:00 20.980 0.144 0.086 9.88 0.3
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Fig.2 Trend chart of water vapor degassing hydrogen
conductivity and other multi-parameter collaborative
monitoring system
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Tab.5 Comparison of measured values of degassed hydrogen conductivity and other multi-parameter collaborative monitoring
systems with field tables

FEAK R EEEL S /(1S emY) S HSH/(uS em?) Jit S 2R (uS em ) pH 18
vk WIHR 4.677 0.166 9.09
7 GRS 4,589 0.171 0.066 9.20
p BRI ES 0.806
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S W 0756
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Tab.6 Chromatographic analysis data
BEK KR F- Ac Cl- NO, NO; SO PO
ARSI P <0.5 1.85 1.66 <0.5 <05 <0.5 <05
IICERRIZER <0.5 10.20 1.35 <05 <05 <05 <05
IR #ETR <0.5 11.60 1.31 <0.5 <05 <0.5 <05
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