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Performance Test of High Temperature and High Pressure Loop
System for the Study of CRUD Formation
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Abstract

Development and performance test of a high temperature and high pressure loop
system have been carried out. For the on-line monitoring of coolant chemistry, high
pressure dissolved oxygen and hydrogen meter and high temperature and high
pressure pH meter were installed in loop system. It was applied for the experimental
investigation in the natural and forced convective boiling regime and characterization

of the fuel crud formation with dissolved hydrogen content.
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Fig. 1. General view of the simulated reactor coolant system.

Heater Element Detail
(STS316,12.7 mm x 570 mm)
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Fig. 2. Schematic diagram of the experimental apparatus. Key to components: (1)
pressure reducing valve; (2) sampling chamber; (3) injection pump; (4) heat exchanger;

(5) main circulation pump; (6) heaters; (7) reactor (test section); (8) pressurizer; (9)

safety valve.
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Fig. 3. Performance data of the simulated reactor coolant system.

Table 1. Temperature gradient data on flux

(C)
Flux Hr Hg Inlet Inside Outlet
Steady 318 308 288 298 300
3 L/min.
Cooling 315 304 281 286 295
10 Steady 318 308 295 302 302
L/min. Cooling 312 305 284 296 297

Hr: Top of the Heater, Hg: Bottom of the Heater




Fig. 4. Photographs of the heater surface taken in the pool boiling: (a) before deposition; (b)
after deposition at 100°C; (c) 200°C; (d) 250C.

———

Fig. 5. Photographs of the heater surface taken in the forced convective boiling at the

flow rate of 1.5 L/min.: (a) before deposition; (b) after deposition at 100C; (c) 20
0C.
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Fig. 6. Change of concentrations of dissolved oxygen and hydrogen in the coolant

with hydrogen injection time.

Fig. 7. Photographs of the heater surface taken in forced convective boiling at the flow
rate of 1.5 L/min, 200C; (a) before deposition; (b) after deposition in DO = 6 ppb
and DH = 23.43 cc/kg; (c) DO = 0.03 ppm and DH = 1.702 cc/kg.
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