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Finite element modeling and winding looseness analysis for power transformer

GONG Jiewei',MA Hongzhong', JIANG Ning’, WANG Chunning®,I.I Yong®>,ZHOU Yu'
(1. College of Energy and Electrical Engineering,Hohai University ,Nanjing 211100, China;
2. State Grid Jiangsu Nanjing Power Supply Company,Nanjing 210019, China)

Abstract: For studying the relationship between pre-compression and looseness of transformer winding,the
finite element model is applied to analyze the influence of pre-compression on the transformer vibration signal.
The three-dimensional drawing software Pro/Engineer is adopted to draw a transformer model,the ANSYS
Workbench is introduced to the modal analysis and harmonic response analysis,and the analytical results are
compared respectively with the results of excitation test and short circuit test,by which,the conclusion is
obtained that the inherent frequency of transformer decreases along with the reduction of pre-compression.
Further researches reveal that,after the exciting force is exerted,the pre-compression change has great effect on
the vibration signals and the change tendency is dependent on the structure of different positions. The variation
law of 100 Hz vibration signal along with the pre-compression change is studied and the corresponding winding
looseness is analyzed. Comparison between simulative and experimental results verifies the correctness of the
proposed model and the feasibility of transformer winding looseness simulation based on the finite element
model.

Key words: power transformers; winding looseness; finite element; modal analysis; inherent frequency;
harmonic response analysis; short circuit test
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Optimal dispatch of uncertain interruptible loads based on
risk assessment and chance constraint
NIU Wenjuan,LI Yang, WANG Lei
(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: The uncertainty of customer response results in the uncertainty of total IL (Interruptible Load)
dispatch cost of electric power company and increases the risk of improper load shedding. The uncertainty
of 1L program is analyzed and a scheme of optimal uncertain Il dispatch based on the risk assessment and
chance constraint is proposed,which considers both the fixed compensation cost and the uncertainty cost in
the objective function to more rationally reflect the total cost of IL resource dispatch,and adopts the
confidence level in the constraint to measure the satisfaction level of load-shedding requirement. Case
analysis shows that,the proposed scheme considers not only the compensation price of IL but also the
impacts of penalty price and customer response reliability,which promotes the improvement of customer
response reliability and reduces the total cost of IL dispatch.

Key words: interruptible load; demand response; uncertainty analysis; risk assessment; chance constraint

programming; optimization; electric load dispatching
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