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Abstract

The GCTc in CPR1000 nuclear power plant uses temperature control mode (mode T) under high
power, which enables nuclear power plant to adapt to rapid and large change of steam turbine

YEIH: FE%E, TYl, skE, AR, B, CPR1000 B HL VRECHL M AL A ARSI BE R R 1], B
e 5HAR, 2022, 10(4): 212-218. DOI: 10.12677/nst.2022.104022


http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2022.104022
https://doi.org/10.12677/nst.2022.104022
http://www.hanspub.org

Jiew %

load (load rejection condition). However, due to the change of neutronics parameters in the core,
usually the capacity of the unit to deal with load rejection at the end of life period decreases. In
this paper, a new load rejection control unit is added to improve the capability of load rejection,
and its control capability is numerically simulated and analyzed by using the system analysis pro-
gram GINKGO. The research result shows that the control capability is optimized after adding load
rejection control unit, which is beneficial to improve the capacity of CPR1000 nuclear power plant
against load rejection and reduce the risk of reactor trip.
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Figure 1. Diagram of the NSSS
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Figure 2. Diagram of mode T
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Figure 3. Diagram of load rejection controller
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Figure 4. Diagram of nuclear power transient trend
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Figure 5. Diagram of coolant average temperature transient trend
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Figure 6. Diagram of SG outlet pressure
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Figure 7. Diagram of GCTc opening transient trend
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Table 1. Comparison of main parameters
1 EELER¥EE

" " TR + TR +
¥ (%Eg) (%Ei) %ﬁ%ﬁ%% bt
(GFH190) (GFHIR)
DFDT+ (%’ﬁ%) 33% 36% 33% 33%
DFDT— (%%) 55% 55% 2% 3%
OTAT &= 459°C 5.12°C 8.78°C 9.07°C
OPAT ¥4 & 2.75C 2.70C 2.75C 2.71C
GCTc &7 [ ) N Bst [a] 1.10s 0.65s 0.90s 0.65s
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