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Fig. 1 Functional schematic diagram of pressurized water reactor
nuclear power station
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Table 1 Chemical composition of tube and elbow for primary coolant pipe W /%
C Mn Si S Ni Cr Cu Co
<0.040 <1.50 <1.50 <0.015 <0.030 8.00~11.00 19.00~21.00 =<1.00 <0.20

W HECHE, fNFE<0.038%, A <0.040%
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Table 2 Chemical composition of primary pump casing for AP1000 Wg/%
C Mn Si P S Cr Ni Mo Co
<0.08 <1.50 <2.00 <0.030 <0.005 18.00~21.00 8.00~11.00 <0.50 <0.05
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Fig. 11 14" squib valve body
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Fig. 12 8" squib valve body

R3 BWBELZERS

Table 3 Chemical composition requirement of squib valve body Wg/%
C Mn Si S P Cr Ni Mo Co
<0.03 <15 <15 <0.040 <0.040 17.0~21.0 9.0~13.0 2.0~3.0 <02
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Fig. 13 Positions of guide blade and impeller in primary pump casing
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Research and Development of Nuclear Class 1 Steel Castings in
Pressurized Water Reactor Nuclear Power Station Island of China

LIU Zhong-li
(School of Nuclear Equipment and Nuclear Engineering, Yantai University, Yantai 264005, Shandong, China)

Abstract:

The rapid development of nuclear power station construction has promoted the home-manufacturing process
of nuclear power equipment. In this paper, the research and development of Nuclear Class 1 steel castings in
the pressurized water reactor nuclear power station island was introduced and analyzed. The Nuclear Class 1
castings mainly include primary coolant pipe, primary pump casing, squib valve body, etc. Because of their
special application conditions, the casting quality requirements are higher, and the testing standard isstricter
than the general castings. Generally, for the Nuclear Class 1 castings, the materials adopted are stainless steels.
During solidification, such materials are easy to produce casting defects such as shrinkage porosity due to their
wide solidification temperature ranges, which greatly increases the manufacturing difficulty of castings. And
at the early stage, they needed to be imported. In this paper, the difficulties of materials and casting methods
for the castings were analyzed, and their research and development conditions in China were also introduced.
Up to present, all the Nuclear Class 1 castings have been successfully manufactured in China and they can
satisfy the requirements of nuclear power station construction in China.
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nuclear class 1 steel casting; primary coolant pipe; primary pump casing; squib valve body
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