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Abstract

In this study, the capacity of KALIMER RHRS for removal of the decay and residual heat load is
assessed and a basic logic for the decay heat removal operation in KALIMER was set up. The system
total heat load imposed by the temperature transient from reactor shutdown to the refueling mode is to be
removed only by steam generating system (SGS), which has the sufficient cooldown rate of more than
270°C/hr. When the system reaches the refueling temperature, the heat load can be removed by SGACS
alone. To enhance the heat removal capacity of SGACS, the design parameters such as gap size of air
path between SG and shroud were investigated. The optimal gap size of the air path and the mass flowrate
of air that satisfies the heat removal capacity of the heat load at refueling temperature were determined as
0.1m and 45kg/sec, respectively. Through these investigations, a sample operation of RHR was set up.
For the 12 hours operation after reactor shutdown, from full power to the refueling mode, SGS is only
used and after that PSDRS and two-SGACS are operated to remove the system heat load generated only
by core decay heat, and from 4 days after reactor shutdown, PSDRS and only one SGACS are used to
maintain the refueling temperature. The results from the assessment of RHR capability and the illustration
of the sample operation for RHR can be used for improvement and refinement of RHR system design.
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4. Residual Heat Removal System Design Description, 3=+ 22114 KALIMERY 554,
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LA E ool o3 AlE oA W3}

o 100% 80% 25% Hot- .
Unit=MJ Power Power Power | Standby Refueling
Sodium 2.07E+5 | 1.84E+5 | 1.68E+5 | 1.53E+5 | 8.26E+4

Epirs structure 1.24E+5 | 1.11E+5 | 1.03E+5 | 9.40E+4 | 5.33E+4

Sum 3.31E+5 | 2.95E+5 | 2.70E+5 | 2.47E+4 | 1.36E+5

Sodium/loop | 3.35E+4 | 2.99E+4 | 2.91E+4 | 2.73E+4 | 1.46E+4

E,rs | Structure/Loop | 4.49E+4 | 3.99E+4 | 3.91E+4 | 3.67E+4 | 1.96E+4

Sum/system 157E+5 | 1.39E+5 | 1.37E+5 | 1.28E+5 | 6.85E+4

Esvs ot 4.88E+5 | 4.35E+5 | 4.07E+5 | 3.75E+5 | 2.04E+5

¥ 2 3 AA AEHE AT a2 2 oy

State Tsys [°C] Esys,tot [MJ]
100% Power 459.1 5.36E+05
80% Power 413.7 4.78E+05
25% Power 376.7 4.47E+05
Hot standby 344.2 4.12E+05

Refueling 201.4 2.25E+05

3 s JEE e BE 7H
] q

4 e o] 3 21 E(°Clhr)
100% Normal = 80% Power 90.8
80% -> 25% Power 74.0
25% Power - Hot standby 325
Hot standby = Refueling mode 11.9
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