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CFRC Wind-up
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Fig. 9 Stress Intensity Factors of outer Surface
Ellipse-Shape Crack in Pressure Pipe
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Frabture Analysis for Pressure Pipe Wrapped with
Carbon-Fiber Reinforced Composites

LIU Jun!, YAN Bo', LU Yue-chuan®, SUN Yin-xue?,
JIANG Nai-bing’, CHANG Xue-ping’

(1. Department of Engineering Mechanics, Chongging University, 400044, China; 2. Science and Technology
on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610041,China;
3. Department of Engineering Mechanics, Southwest Petroleum University, Chengdu, 610500, China)

Abstract: A coupled FEM/EFG numerical method is introduced to calculate the stress intensity factors
(SIF) along the crack front of a cracked pressure pipe line wrapped with carbon-fiber reinforced composite
material (CFRC). Two types of crack shape, traverse through-wall crack and surface ellipse crack are
considered respectively, based on which e vifect of the CFRC sleeve length to the Stress Intensity Factors is
numerically investigated. It shows that using the algorithm presented in this paper, the stress intensity factrs of
3D component can be calculated effectively, and the SIF of the cracked pressure pipe line repaired with CFRC
decrease obviously, compared to the original cracked pipe without any repair. Better repair efficiency is
obtained with the increase of the sleeve length, but when the length is increased to a certain value, the length
increasing of the sleeve contributes little to the decrease of the SIF, therefore to the repair efficiency.

Key words: FEM/EFG coupled method, Cracked pressure pipe, CFRC, Wind-up repair, Stress intensity
factors
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Analysis of Primary Coolant Pump Seal Water Distribution
Influence to Chemical and Volume System Design

WANG Zhi-gang, LI Jun, LI Li-juan, LIU Jiang, WANG Xiao-jiang
( China Nuclear Power Engineering Co. Ltd., Beijing, 100840, China )

Abstract: The possible influences to Chemical and Volume Control System design caused by coolant
pump seal water distribution are discussed. The essential reason is picked out in this paper. The temperature
drop of charging flow at the regenerative heat exchanger outlet is calculated, and the feasible retrofits of the
Chemical and Volume Control System are illustrated. The thermal hydraulic software Flowmaster 7.5 is
employed to numerically investigate the possible capability of charging pump with different coolant pump
seal requirements. '

Key words: Primary coolant system, Reactor coolant pump, Charging pump, Seal, Chemical and volume
control system
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