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Fig.2 Power frequency breakdown circuit diagram
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Table 1 Cable structure, size, and thermal conductivity
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Fig.4 FTIR curves of unaged samples and samples

in service for 13 years
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and samples served for 13 years
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Fig.6 Carbonyl index of unaged samples and samples

in service for 13 years
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in service for 13 years

R BEG H BRY JEIN AT REJE HE B A Ty
A EXLPE 1R A9 45 i B AR 2 A e v it A )
FEJE AL A B3 T8 P 3 2 [ R | 25 0 I
JFEPRAIOL T, F SR A VA B T o s REAS S It HICHA
AL TR R IR .t T EA = i e R A
PR AR e | ARt 2 3 200 A T A R O EE R 4
an, NI = 48 A 5 T LR e =0T, Ry K

59



BB 2024 45 4 1

FARE AN B2, S BORRE R 4 R R, HEE
Br AN NS D B R, S B0 1 4
A TR iR, b, AR 2 B

SER TR |, 1 — 2D R R I A R

(FAwm W

(a) AR

() HERER
10 FEUIRHERRE 13 F£iXH1 SEM B R

Fig. 10 SEM images of unaged samples and samples that have been in service for 13 years
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Fig.12 TG and DTG curves of unaged samples and samples in service for 13 years
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Fig. 13 The variation curves of £ and tané with frequency f for unaged specimens and specimens in service for 13 years
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Study on the degradation law of insulation structure and performance

of XLPE cables in service with different laying methods

ZHANG Ruixiang, MA Geng, QUAN Shengli
( China Railway Xi’an Bureau Group Co. , Ltd. , Xi’an High speed Rail Infrastructure Section, Xi’an 710000, China)

Abstract; In this paper, the 110 kV XLPE power cable is taken as the research object, and the service

of the cable for 13 years under different laying methods is compared. In order to characterize the

deterioration of XLPE insulating materials, this paper used a variety of research methods, such as Fourier

transform infrared spectroscopy ( FTIR), differential scanning calorimetry ( DSC), scanning electron

microscopy ( SEM ), thermogravimetric analysis ( TG ), broadband dielectric spectroscopy and power

frequency breakdown test. The results show that the microstructure and macroscopic properties of XLPE

cable insulation in service for 13 years are significantly degraded compared with those in non-service

cables, as follows: XLPE molecular chains are broken, polar groups such as C =0, C =C and —OH
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are increased, the melting temperature and crystallinity are lower in direct burial and drain laying, and
the melting temperature and crystallinity are higher in cable trench laying. The dielectric constant and
dielectric loss have increased, and the frequency breakdown field strength has decreased. Among them,
the structure and performance of the cable insulation laid in the row pipe has a faster rate of deterioration,
the direct burial laying is the second, and the cable trench laying has the slowest rate of deterioration.
The reason for this difference is that the trench laid cable has the best heat dissipation conditions and the
lowest cable operating temperature with the same applied current, while the duct laid cable has the worst
heat dissipation conditions and the highest cable operating temperature.

Key words: XLPE; thermal aging; laying method; microstructure; direct burial laying; duct laying;

cable trench laying o\
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Harm of uranium-containing wastewater and research
progress of important processing technology

1 Y
MA Mengyue , YANG Shiyi
(1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China;
2. CGN Cangnan Nuclear Power Co. Ltd. , Wenzhou 325800, China)

Abstract: The rapid development of nuclear energy has generated a large amount of low-concentration
uranium-containing wastewater, and U ( VI) in water will cause harm to human body and ecological
environment. With the emphasis on environmental protection in China, research and development of
green, low-cost, and efficient water treatment technologies for removing U( VI) in water has become a
key direction. This study investigates and evaluates various prevalent U ( VI ) water treatment
technologies, encompassing methods such as chemical precipitation, evaporation concentration, ion
exchange, membrane filtration, extraction processes, electrochemical treatment, photocatalysis,
phytoremediation, and adsorption. Through the detailed analysis and problem elucidation, this research
aims to offer technical and theoretical insights for enhancing U( VI) treatment in water.

Key words: uranium removal; wastewater treatment; precipitation; evaporation; ion exchange;

membrane treatment; combined treatment; phytoremediation o
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