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ABSTRACT: The work aims to develop a test platform to simulate the test conditions of high temperature gas cooled reactor
under normal conditions, oxidation corrosion conditions and accident conditions and study the oxidation corrosion behavior and
long-term thermal aging law of ceramic reactor internals. By analyzing the service environment characteristics of ceramic inter-

nals in high temperature gas cooled reactor (HTGR), the technical requirements for the development of the test platform were
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determined. The main components included oxygen flow controller, helium flow controller, gas storage tank, reaction gas flow

controller, gas preheater, high temperature reactor, gas circulating pump, helium purifier, pure water tank, peristaltic pump,

vacuum pump, exhaust cold hydrazine, on-line gas chromatograph and on-line dew point instrument. The test platform could

accurately control the trace amount of O, and H,O impurities mixed into the coolant helium, and study the effects of reaction

time, temperature and other factors. It could also simulate the normal conditions of high temperature reactor and the accident

conditions of steam generator heat transfer tube rupture and water inflow, and carry out continuous thermal aging test for more

than 3 000 h. Conclusively, the test platform has excellent characteristics such as high precision, large size, high temperature re-

sistance and long-term test. It can simulate complex and diverse working conditions and carry out thermal aging test research.

KEY WORDS: HTGR; ceramic reactor internals; oxidation corrosion; thermal aging; test platform
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Fig.1 Flow chart of test platform
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Tab.1 Test results of gas impurities in buffer tank before treatment in reaction furnace (volume fraction) 106
R s 1] CO, H, 0, N, CH, CO
2021/7/22 9:48 0.2755 n.a. 1.018 6 82.924 n.a. n.a.
2021/7/23 9:25 0.3421 n.a. 1.768 7 2.8502 n.a. n.a.
2021/7/24 5:48 0.4119 n.a. 1.684 9 2.0141 n.a. n.a.
2021/7/25 12:58 0.494 3 n.a. 1.4327 1.3416 n.a. n.a.
2021/7/26 12:08 0.447 7 n.a. 0.907 8 1.2972 n.a. n.a.
2021/7/28 10:47 0.389 4 n.a. 1.8822 1.8058 n.a. n.a.
2021/7/31 8:45 0.3655 n.a. 1.222 1.4269 n.a. n.a.
2021/8/15 8:21 0.3650 n.a. 1.307 1.7591 n.a. n.a.
2021/9/16 8:33 0.105 5 n.a. 1.345 4 1.3254 n.a. n.a.
2021/10/16 8:05 0.063 9 n.a. 0.5328 0.7795 n.a. n.a.
2021/11/16 7:39 0.069 1 n.a. 0.201 8 1.1164 n.a. n.a.
2021/11/27 8:50 0.057 8 n.a. 0.946 3 1.0230 n.a. n.a.
®2 REPESERERBRSBUER
Tab.2 Test results of gas impurities after treatment in reaction furnace
IR B MRS A/ 1070
G i [E] Co, H, 0, N, CH, Cco it 2/ C
2021/7/22 12:18 0.192 7 n.a. 0.968 3 1713.3415 n.a. n.a. %
2021/7/23 21:37 3.946 4 0.9713 0.658 7 12.506 1 n.a. n.a. 105
2021/7/24 12:07 2.208 5 0.215 3.908 5 21.499 7 n.a. n.a. 270
2021/7/26 1:37 19.834 3 17.033 0.605 2 36.596 1 1.8646 9.464 7 370
2021/7/27 1:37 7.203 0 14.676 9 0.346 7 6.723 0 0.712 7.1957 370
2021/7/29 1:37 12.393 2 18.783 1 1.013 2 12.383 1 1.0907 11.326 7 370
2021/7/31 9:17 4.612 1 6.437 7 0.584 7 7.082 2 n.a. 1.865 4 370
2021/8/15 8:51 5.604 3 8.028 9 0.460 0 14.491 7 n.a. 7.010 3 370
2021/9/17 1:38 8.001 1 6.622 5 0.793 5 20.333 8 n.a. 4.349 8 370
2021/10/17 1:38 1.8452 5.365 1.035 8 12.179 6 n.a. 6.077 1 370
2021/11/16 14:37 0.366 9 2.707 5 0.447 4 8.3657 n.a. 1.8522 370
2021/11/27 14:37 0.216 7 2.406 1 1.137 5 9.1293 n.a. 2.038 5 370

b 15

K3 3000 h #eE bt m iR IR
Fig.3 Picture of samples after 3 000 h thermal aging test: a) carbon brick; b) graphite
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