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Abstract: In this paper, a simulation model composed of sodium flow calculation model
and thermal analysis model was developed for sodium-cooled fast reactor intermediate
loop flow and thermal analysis using Matlab/Simulink software. Sodium flow
calculation model was based on similarity theory, hydraulic performance characteristic of
pump and pressure drop of intermediate loop, and SFAC V1.0 was programmed. The
sodium flow calculated by this code is in good agreement with the experimental data,
and the maximum relative error is about 5%. The pipeline was divided into several
segments and differential equations for energy conversation on each segment were
established, resulting in a heat transfer calculation model for pipeline. The sodium flow

control was also studied in this research, and control parameters were set by tuning

Yrim B #A:2013-09-13; 18 [ H #1:2013-10-22
TEE R A IR E B (1982, B INAR M, TR, P, F2 2 DA el T s ol A EF 5T
* BE{EE Bk it,E-mail: YaoYuan@ chinansc. cn



2284

BT REREHA  HATH

methodology. The flow regulation was simulated to evaluate this strategy, and the

control quality of this strategy is rather high.

Key words: sodium-cooled fast reactor; intermediate loop; modeling; simulation; Mat-

lab/Simulink software; flow control
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Fig. 1 Intermediate loop of sodium-cooled fast reactor
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Fig. 2 Thermal model of segment 7 in pipe
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Flow and temperature calculated with model

: (D
Ik hE AR
SFAC V1.0#&)%
Fedih %—»@ L.
3k I
i =

6 gl i 5 ol

Fig. 6

Sodium flow control
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Fig. 7 Calculated result of flow control
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