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Top oil temperature forecasting of UHV transformer based on
path analysis and similar time
TAN Fenglei', CHEN Hao',HE Jiahong’
(1. Maintenance Branch Company of State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 211102, China;
2. Department of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: A method of top oil temperature forecasting for UHV (Ultra High Voltage) transformer based on
path analysis and similar time is proposed,which can obtain the best forecasting effect by dynamically opti-
mizing the amount of similar time. Firstly, after quantifying the time factor based on the fuzzy ranking
method of top oil temperature,the path analysis is used to calculate the simple correlation coefficients of
influencing factors and analyze their correlation with top oil temperature of UHV transformer. Then based
on the TOPSIS(Technique for Order Preference by Similarity to Ideal Solution) method and the time princi-
ple of “long distance with small correlation,near distance with big correlation”, comprehensive factor correla-
tion is obtained by using the linear weighting of meteorological factor correlation,time factor correlation and
load factor correlation. Finally, the process of similar time selection and top oil temperature forecasting is
analyzed in detail,and it is applied to an example of top oil temperature forecasting for an UHV transformer
in East China. The results show that the average error of the proposed method is 1.90% and the average
standard deviation is 0.013 3, which shows high forecasting accuracy and small error fluctuation of the pro-
posed method and verifies its feasibility and validity.
Key words:UHV transformer;top oil temperature forecasting;similar time;dynamic optimization;fuzzy ranking;

path analysis; TOPSIS method;linear weighting
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Grounding fault characteristics of converter valve-side and protection
strategy in LCC-FHMMC hybrid DC transmission system
LU Shuhao,JIA Xiufang
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: LCC-FHMMC hybrid DC transmission system,in which the sending end adopts LCC(Line Commu-
tated Converter) and the receiving end adopts FHMMC (Full-bridge and Half-bridge Modular Multi-level
Converter) , has different characteristics from half bridge MMC or full bridge MMC when a single-phase
grounding fault occurs on the converter valve-side at the receiving end. The overvolitage mechanism of the
sub-module under the grounding fault on converter valve-side is analyzed from three perspectives of AC
power contribution, DC power contribution and the difference between high- and low-valve groups. According
to the characteristics of non-DC circuit breaker on the DC side of LCC-FHMMC hybrid DC transmission
system, a fault isolation method based on phase selection type unidirectional thyristor bypass branch and a
protection strategy suitable for single-phase grounding fault occurs on the converter valve-side in LCC-
FHMMC hybrid DC transmission system are proposed. Finally, a related model is built based on the
PSCAD / EMTDC simulation platform, and the correctness of the theoretical analysis and the effectiveness
of the proposed protection strategy are verified by simulation.

Key words: LCC-FHMMC hybrid DC transmission system;electric converters; converter valve-side grounding
fault;thyristor bypass branch
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Table B1 Main parameters of single valve group in LCC-FHMMC hybrid DC transmission system
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