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AV )RR E STRESA 7252 B8 37 ™ 5 35 S 58 4%
P55 Bl Pr I 68 ML #4 (International Atomic Energy
Agency, TAEA) #1404 2 SANIS VL4 T [H fr I
80 Z M it (7 B, 4B AU 2 2% Sk A4 . ™
FEMeEE] THERS.

2 [# [ A% % 0 (National Nuclear Data Cen-
ter, NNDC) 11 52 4E 47 i PPAN % S5 A 800 e, Waok 17 48
RGO AL SR 5 AR R, i E PR g i 5 AR
BARPEO 2 2 BB

IAEA 7E 2025 4EJRAAT 1 AR LU S
JEAHC R T HAEHRAR, £44% TEFAL #1 LIBRARIES
. b, IAEA IEFEIL AL A s T B 5 % Vi ],
TE GitHub V- &5 4E 47 41 DA% 5080 0 5 5088 7 6
JE, [l B 4 2 kAR IR A7 R W Wi 4% . Live Chart 5528 L
TH.

5L 4% BE th 2> (World Nuclear Association, WNA)
T 2025 4F 9 HHHT 1 SO0 HERCH e, 32 80 A
T TAEA HLUROBHERS R A GBS, JEAhE T WNA
IR ANECHE , 1o 55 4 BRAZ B N HE A1 B

rh ] A% B U A i ) PR RO E——
CENDL-3.2, 2445 J5 1% i) 25 A 2508 A i A% A
HAE AL RN B, B 5 T — S [E N A SRl
EAPE B EEE . 2025 4F 4 H, VA8l KRFE R R
B F 3= I A% B0 Ak 38 ) NECP-Atlas, #h 78
T P E CENDL-3.2 PN % B 40 e e 2% 119 5 7K A
B, VR 52 B T HE O B BT BT T 9 22 TEEAZ L
P
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redox extraction, PUREX), & FH ik v #% BURE S8 U,
Pu SE A% R AU AR, $HE N 454 43 S i A A
(pulsed sieve—plate column, PSPC) . 3 ¥} # (pulsed
packed column, PPC ) FIHFifi Akt (pulsed disc and doug-
hnut column, PDDC) ., Yu %544 2 T Tl 2% 3% 55 ik
PHAS UK, 9 Dk vpait B 5 3t TOG) 0 HECRRL VT B 1) 1) 5
SP- I {52 B3 b5t 6] (mean residence time, MRT) 43 A5 1) 5%
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FE NS5 R R ARk 3 R 36 PV T i 32 DA M 5
4 FOSCR, (H 228502 IO (9 3 T 7 HOROR 2 8 5
FE P 235 48 1) 10 5 5 AR S T AN ) T A% JB ) R
Liu SECHE ) —Fh B SRk 10 AR B A R R AR e
S AR N R A TR AR T AR, BB S BLE Y
At AL 5 2 W -5 TR B ) A S A8 Y T I
AN, AE X B — A Rk ) I A, E AT LA 3 2 MK AH
SLE, 45 1Y Sauter V- 35 B AR fie K 43 0 AT 9870
55.63% 5 43.42%, H.oyHUNIAT B 20 BCH i, Al 97 A
LIEE

Pl = SR} LU 5 B T 0y, T3S AR
T A R AT AN, R TE A AR, SR
B4, BALER 3K T2, Ca F MBS E
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N
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Global nuclear energy science and technology advances in 2025: A review

XU Lejin, LIU Qi, HU Mengyan, WENG Zhiguo, TAO Wenbin, FENG Wenzhuo, XIE Xiaoke, WANG Wenxuan, WU Xinyu,
YANG Jun

Department of Nuclear Engineering and Technology, School of Energy and Power Engineering, Huazhong University of Science and

Technology, Wuhan 430074, China

Abstract In 2025, global nuclear energy technology is moving rapidly toward diversification, miniaturization, and intelligentization.
The current status of nuclear power development and updated nuclear power policies in various countries are introduced. The construction
and research progress of Generation IV reactors and small modular reactors are summarized. The construction progress and key
breakthroughs of nuclear fusion technology are pointed out. The development status of digital twins, artificial intelligence and nuclear
databases is reviewed, their respective shortcomings are analyzed, and future improvement directions are pointed out. The application and
optimization of pulsed extraction columns in spent fuel reprocessing and the application of radioactive waste treatment methods are
introduced. Moreover, the coupling of nuclear energy with wind, solar, thermal power and energy storage, and its comprehensive
applications in other non—electric fields, are the future development direction.

Keywords nuclear energy technology; nuclear power; nuclear fission; nuclear fusion; digital twin for nuclear energy; radioactive waste;

multi—energy coupling
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