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Review on research status of internal flow and technological
development of reactor coolant pump

LONG Yun'* | YUAN Shougi', ZHU Rongsheng', FU Qiang', LI Tianbin’
(1. National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. SEC-KSB Nuclear Pumps and
Valves Co. Ltd., Shanghai 201306, China)

Abstract; Firstly, the development history of nuclear power technology is discussed, then the world’s
main third-generation nuclear power technologies and the current status of China third-generation nu-
clear power construction and development is followed. Specially, China own third-generation
technology, such as Hualong No.1—HPR1000 and Guohe No.1—CAP1400 reactor coolant pumps is
described. Further, and the third-generation pressurized water reactor system and key equipment ex-
plained briefly using the CAP reactor coolant pumpseries as an example. Two typical shaft sealless
pumps; canned motor reactor coolant pump and wet winding reactor coolant pump are introduced. The
current research status of internal flow of the reactor coolant pump is presented, including hydraulic

optimization design, complete characteristics, hydraulic performance under accident conditions, gas—

RS FHA: 2020-08-12; {&E HHEA: 2020-09-21; M%E H kR ATE : 2020-11-19
[ 2% S Rtk : hitps : //kns. enki.net/kems/ detail /32.1814.TH.20201119.1103.002. html
E&TE: ERAKEFAFEIERBIE (51906085) 5 E1E+ 5 Fh 4= 54 0 R 9B H (2019M651734) Wi VLA 18+ 5 3k 4 B Bh
H (2019)
FE—EEE N Hx(1988—) 5 VLI, B BOFFE 01, Wi GRAF/E S, longyun@ ujs.edu.cn) , 325 R AR LR A 88 30 A% o 22
IKITBET 5 Sl ] SEME R AT
FEAEEEB N ®AH(1963—) T, RifF& LA BFSR G, A S (shouqiy@ ujs.edu.cn) , 5 IARBUR S HEEDUIATST -



B ose

HEREDUDE T 7741t

5 38 &

liquid two-phase flow, cavitation characteristics, fluid—solid interaction, etc. The safety and reliability

of the reactor coolant pump are extremely important, but the design, processing and manufacturing of

the pump are also quite challenging. Therefore, in-depth investigation into the basic theory of internal

flow and key technology of the reactor coolant pump, breaking through foreign technical barriers, mas-

tering the core and key technologies with own intellectual property rights, and realizing the leap-

forward development in reactor coolant pump technology are current stranglehold problems that China

needs to solve urgently.
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