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Abstract

The main contents of reactor hydraulic design include determining the Reactor Pressure Vessel,
pressure drop and side flow of the core. The traditional CPR1000 nuclear power plant adopts the
structure of baffle-former-barrel, which is prone to the problem of pin falling, which affects the
normal operation of the nuclear power plant. Therefore, the metal reflector structure is consi-
dered to replace the above structure in the design of advanced pressurized water reactor. The
Reactor Pressure Vessel pressure drop and bypass flow are calculated in detail by using the self-
developed bypass flow calculation program ELM, and compared with the experimental results.
The calculation results prove that the structural improvement of metal reflector is reasonable and
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Note: 1-inlet nozzle, 2-annular downcomer, 3-lower plenum, 4-lower core plate, 5-core, 6-upper core plate,
7-upper plenum, 8-outlet nozzle, 9-flange flow hole, 10-upper dome.
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Figure 1. Flow diagram in reactor vessel
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Figure 2. Metal reflector schematic
diagram
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Figure 3. Comparative analysis of pressure drop in different areas
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Table 1. Calculation result of pressure drop

=1 EREESR
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N EIEHEEL Inlet nozzle 65.6
I T BEBE Annular downcomer 33
T = Lower plenum 83.9
e Core 229.0
= HEEHR Upper core plate 23.2
= R 0 Upper plenum and outlet 14.2
S5 ¥ Total pressure drop 419.4
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Table 2. Calculation result of bypass share
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343k Upper dome 1.785 1.934 2.135
4 1825 Outlet nozzle 0.000 0.130 0.879
42 R Peripheral gap 0.100 0.220 0.400
4 )& 5 E Metal reflector 0.630 0.661 0.664
S 1A% Guide tubes 1.050 1.830 2.160
.55 Total bypass 3.565 4,775 6.238
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