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Table 1 Testing cable sample
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Fig.1 FTIR of each sample before
and after accelerated aging test
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Table 2 Carbonyl index and unsaturated band index

iit# 3%%%*5%&(11741/1471 ) Z:fﬁ$u%*ﬂb§y(11635/]47l )

Si60 0.026 0.37
S 6150 0.018 0.17
S32.0 0.059 0.18
S3.180 0.044 0.28
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Fig.2 XRD spectrum of each sample before
and after accelerated aging test
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Fig.3 Gaussian fitting of crystalline peaks and
amorphous halo by Hinrichsen method
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Table 3 Crystallinity and grain size of
main and secondary crystals

D(hk]) =

iRkE X/ % D (119y/nm D 509y /nm
Si6-0 27.48 13.54 14.58
Si6-180 28.84 14.26 13.37
S10 29.08 11.67 13.78
S32180 28.52 12.89 13.49
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Fig.4 Distribution of space charge in different
times during polarized phase before and
after the accelerated aging test
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Fig.5 Change of unit volume
charge in polarized phase
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Fig.6 Change of unit volume
charge in depolarized phase
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Monthly electricity consumption forecasting method based on elastic network model
HU Chunfeng, TIAN Shiming, SU Hang
( China Electric Power Research Institute, Beijing 100192)

Abstract: Since the existing monthly electricity consumption forecast has fewer influencing factors, and it is unable to
comprehensively reflect the factors associated with strong electricity consumption. An elastic network electricity consumption
forecasting model for high-dimensional data variable screening and high-precision prediction is proposed. The volume prediction
model analyzes the monthly data of 340 variables and 96 time points for electricity consumption, economy, transportation, and
meteorology. By using elastic network to screening for high-dimensional variables,and Granger causality analysis to find out the
dependence of electricity consumption data and other data,the monthly electricity consumption of the whole society in a year is
predicted. And the mean absolute percentage error of the prediction results is 3.07%. Compared with the VAR model , BP model
and Lasso, the feasibility and effectiveness of the method are verified.

Keywords : elastic network ;least absolute shrinkage and selection operator ( Lasso ) ; Granger causality ; factor screening; elec-

tricity consumption forecasting
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Space charge behavior of retired high-voltage XLPE cables
ZHAO Yifeng' , LIU Gang', XIE Yue', HUANG Jiasheng >, ZHU Ningxi'
(1. School of Electric Power,South China University of Technology, Guangzhou 510640, China;

2. Guangzhou Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Guangzhou 510310, China)
Abstract: Two retired high-voltage cross-linked cables with service years of 16 and 32 are chosen to conduct a 180-day
prequalification test to research the diversity of space charge behavior and evaluate the reliability of reusing these cables for
practical operation. Space charge behavior in cross-linked polyethylene (XLPE ) insulation of the samples before and after aging
test is tested by the pulse electro acoustic (PEA) method, and space charge characteristics of the samples is investigated.
Fourier transform infrared spectroscopy (FTIR) and X-ray diffraction( XRD) experiments are used to observe changes on micro-
structure and aggregation structure of each sample. Experiments reveal the potential relationship between the structural changes
and space charge behavior,including the characteristic of migration, accumulation and dissipation of space charge. The results
show that the impurities causing severe accumulation of space charge inside the samples of the cable with 16 service years. After
the accelerated aging test,reduction of impurities and annealing effect decreases the accumulation of space charge and speeds
up dissipation process. On the contrary,the accumulation and dissipation of space charge inside the cable with 32 service years
is moderate. After the accelerated aging test, the oxidative degradation and destruction of crystalline structure result in
aggravation of space charge accumulation and more moderate dissipation process of space charge.
Keywords : cable ; cross-linked polyethylene (XLPE) ;space charge ; Fourier transform infrared spectroscopy( FTIR) ;X-ray diff-
raction( XRD) ;trap
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