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Fig.1 Loss curve and schematic diagram of
critical point of economic operation
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Fig.2 Internal temperature distribution of transformer
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Tab.1 Transformer parameters

B S/(MV-A) P/kW  Py/kW  Po/kW  Ps/kW
A 20 30 86.8 38.5 31.7
B 31.5 38 73.9 48.7 61.5
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Fig.4 Statistical hourly load curve of July
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Tab.2 Comparison of transformer performance between
with and without considering temperature rise
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Economic and safe operation of parallel transformer
considering hottest-spot temperature
ZHU Liuhui',SHENG Gehao',BAI Wanjian?, CHEN Jing?,LIU Yadong',
CUI Ronghua?, JIANG Xiuchen'
(1. Department of Electrical Engineering,Shanghai Jiao Tong University ,Shanghai 200240, China;
2. Heze Power Supply Company,Shandong Electric Power Corporation,Heze 274000, China)
Abstract: An operating strategy considering the real-time variation of hottest-spot temperature is proposed to
ensure the safety of parallel power transformer during overload operation. The daily load curve is divided
into high-load period and low-load period according to the actual load variation. During the high-load
period,both the minimum power loss of economic operation and the temperature rise of transformer hottest-
spot should be considered,by which,the economic operating mode and the switching time of parallel power
transformers can be determined. It applies the finite difference method to estimate the hottest-spot
temperature according to the load curve and ambient temperature and adopts the binary searching method to
obtain the optimal switching time. Analysis of two three-winding transformers with different capacities and
running in parallel shows that,the proposed strategy ensures the safe operation of transformers as well as
reduces the transformer loss.
Key words: power transformers; hottest-spot temperature; parallel operation; overload; life assessment
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Sensorless operation of PMSM by direct torque control based on double VSS
LIU Yingpei',LI Ran',LIANG Yuchao®
(1. School of Electrical & Electronic Engineering, North China Electric Power University,
Baoding 071003, Chinaj;2. School of Electrical & Electronic Engineering,
North China Electric Power University,Beijing 102206, China)
Abstract: The sensorless operation of PMSM (Permanent Magnet Synchronous Motor) by the DTC(Direct Torque
Control) based on double VSS(Variable Sliding Structure) is put forward,which takes the electromagnetic
torque error,stator flux linkage error and speed as the inputs of VSS controller and realizes the voltage
space vector modulation with its output. The hysteresis comparators in traditional DTC and the selection
table of switching voltage space vector are replaced to effectively reduce the ripples of flux and torque and
ensure the constant switching frequency of inverter. The rotor speed is accurately estimated by VSS observer
to realize the sensorless operation of PMSM. Simulative and experimental results verify the feasibility and
effectiveness of the proposed method.
Key words: double VSS; direct torque control; permanent magnet synchronous motor; sensorless operation;

models



