44 5 % Hi A Vol.44,No.5
2021 ££ 5 H NUCLEAR TECHNIQUES May 2021

—MBEENESHKE AR HAST 8]
BTNV SN
iR BAEE W Y BT R

LOPEREEBER A B R RE B A AT 230031)
20 EEFEER AR A8 230027)

THE SRR AR A, A S A B T B AR S A BRI BRI . R (S AR

et AR B G B R TE B N TR AR AR N, HAR S A B . DL o 22 4 i 4k

(Differential Evolution, DE) B Ay ath, $& tH 7 —FF B 1& M H DE 8% I8 0 2 6 S HCR IUSh 75 R (1 5w,

ST 4 R R R A 2R R T IS BN SR BE SR RE I B . a0 AT 2608 4.3 kW I Kilopower 7% [A] HERLHY i
TR, LS HON A &, UMERS TN B AR R AL, R 456 F i %ot 5 < SV B2 R 4 SuperMC i

T FhRNE T E . AR T ESR I ETEE T, AL 5 Kilopower 2 [A] 3E 05 5 18 1] F#AIK 38.2%, IE B 1T H &M

DE S0 1 IR P A 20

KR Eorbb R, BIERL, HESRAL, Kilopower

hESES TL3292

DOI: 10.11889/1.0253-3219.2021.hjs.44.050604

An adaptive DE algorithm and its preliminary application in intelligent design of space reactor
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Abstract  [Background] The space reactor has broad application prospects, and its structure optimization design
has an extremely high economic and technical application value. Due to the high coupling degree of variables and
complex design in the optimal design of the space nuclear reactor structure, the manual solution process is inefficient
and time-consuming, and the optimal solution is hard to achieve. [Purpose] This study aims to propose an optimal
algorithm for structure design of space reactor. [Methods] An adaptive differential evolution (DE) algorithm based
on the classic DE algorithm was proposed. The strategy of balancing global and local search capabilities by
dynamically adjusting the control parameters was adopted to enhance the algorithm optimization ability. Finally, with
structural parameters as variables and the core quality as objective function the Kilopower reactor model with a
thermo power of 4.3 kW was optimized, and the neutron transport was calculated by combing the neutron transport
design and safety evaluation software SuperMC simultaneously. [Results] The core quality of the optimized space

reactor was reduced by 38.2% when the design requirements were met. [Conclusions] The correctness and
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effectiveness of the adaptive DE algorithm proposed in this paper are verified in the design of space reactor core.

Key words Differential evolution algorithm, Adaptive, Core optimization, Kilopower
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Table 2 Space reactor core optimization results
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Table 3 Comparison of optimization results of critical dimensions of reactor core
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