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Study on The Measurement of Corrosion Product Concentration
in The Feed Water System of A Power Plant
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The iron oxide particles could be resulted from the corrosion of the circulating water system of a power plant.
Because it may be one of the trouble materials which affect the power generation efficiency due to the deposition
on steam generator tube and turbine blade, the continuous observation of its concentration is very important.
The laser induced break-down detection (LIBD) technology was applied to monitor continuously the concentration
of corrosion products with the detection limit of ppb level. The measurement system consists of a Nd:YAG
pulsed laser, a polarizing beam splitter, a flow-type sample cell, an acoustic emission sensor, a high speed data
acquisition board, a personal computer, etc.. The performance test results confirmed that this technology can
be effective to monitor the corrosion product concentration of the circulating water system of a power plant.
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Fig. 1. Schematic Diagram of Corrosion Products Measurement
System.

Fig. 2. Picture of A Power Controller And A Sample Cell.
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Fig. 3. Calculation Process of Corrosion Product Concentration.
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Fig. 4. Monitoring Screen of A Corrosion Product Measurement
System.

(a) Front View
Fig. 5. Pictures of A Corrosion Product Measurement System.

(b) Rear View
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Fig. 6. Background Laser Energy Curve of Pure Water in The
Sample Cell.
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Measurement Conditions: Quartz Sample Cell / Laser Energy 1.0 mJ
1 A.E. Threshold 0.10 V / Measurement Period 5 min

Iron Concentration (ppb)
IS o
5 8

N
5

¥ =3.596x> + 6.223x - 0.566
R?=0.9998

o

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
Breakdown Probability (%)

Fig. 7. Iron Calibration Curve Based on Breakdown Probability.
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Fig. 8. Final Feed Water in Youngkwang #6 Nuclear Power
Plant (950 MW).
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Fig. 9. Down Commer in Youngkwang #6 Nuclear Power Plant
(950 MW).
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Fig. 10. COP Outlet Water in Socheon Thermal Power Plant
(Unit #2, 200 MW, Anthracite Firing).
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Fig. 11. BFP Outlet Water in Busan Combined Cycle Power
Plant (Unit #2, 450 MW, LNG Firing).
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Fig. 12. Final Feed Water in Youngkwang #2 Nuclear Power
Plant (950 MW).
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