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Study on the Optimization Design of Transformer
Structural Dimensions in Box-Type Substation

Feng Bo', Feng Guosheng’, Wang Haihua’, Guo Shuying’, Hu Xuesong’

(1. HCIC Communication Investment Co. Ltd. . Shijiazhuang 050051, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. Hebei Electronic Equipment Co. Ltd. , Handan 056000, China)

Abstract ; In order to develop transformers with lower loss requirements, it is one of the important technical
approaches to optimize the design of their structural dimensions. This paper took the transformer oil tank of
model S18-3150 as the research object, using SolidWorks to create a three-dimensional finite element model of
the transformer oil tank and transformer oil, and analyzing the static strength of the transformer oil tank based
on the fluid-structure coupling method. Through sensitivity analysis, the wall thickness and reinforcement
thickness of the oil tank were selected as important design variables. The optimization design of the oil tank
structure parameters was completed by using multi-objective genetic algorithm, which provided a theoretical
basis for the improvement design of the transformer oil tank.

Key words: transformer substation; transformer oil tank; fluid-structure coupling method; structure

optimization
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Simulation Analysis of Double-Layer Si;N, Vertical
Grating Coupler for Wavelength Division Multiplexing

Ji Zhe, Li Dong, Fu Shiru

(School of Mechanical Engineering, Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract ; A vertical grating coupler structure for wavelength division multiplexing technology was proposed
in this paper. Based on the finite-difference time-domain (FDTD) method, the structural model (2D) of vertical
grating coupler was simulated and optimized. In order to improve coupling efficiency, the width, thickness and
position of the double-layer Si;N, and the influence of the height of the double-layer Si;N, structure from the
grating on the coupling efficiency were mainly studied. The results show that for the normal incidence of TE
polarized incident light at 1 550 nm wavelength, when the grating period is 579 nm, the duty cycle is 67. 5% ,
and when the metal reflector with thickness of 60 nm and double-layer Si;N, structure are added, the grating
coupling efficiency exceeds 94 %. Compared with the vertical coupling grating without metal reflector and doub-
le-layer Si; N, , its coupling efficiency is improved by about 46 %.

Key words: double-layer Si;N, ; vertical grating coupler; wavelength division multiplexing; simula-

tion optimization; coupling efficiency



