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e Electrical Circuit Analysis
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Theses

M.Sc. Thesis: voltage evaluation and control strategy for dc-link in parallel
hybrid electric vehicles. (Sep. 2006 till Aug. 2008)

Abstract of M.Sc. Thesis
Nowadays, hybrid electric vehicles (HEVs) are known as a suitable solution to increase fuel

economy and reduce gas pollution in conventional vehicles. Manufacturers assign a high

portion of HEVs in the world markets to parallel hybrid electric vehicles (PHEVs). Battery

pack, power electronic devices and electric motor are considered the most important parts

of the electric power train in PHEVs. In this work, some attempts have been done to

evaluate dc-link voltage level and extract an optimum control strategy for dc-link to increase

electric drive train efficiency in parallel hybrid electric vehicles.

The main objectives of this project were:

1.

The basic concept of hybrid traction was established first. Then, various
configurations of HEVs were discussed.

A proper methodology was presented to size the battery pack in every capacity for
parallel HEVs.

Cable designing and the battery safety voltage levels were examined.

The characteristics of the power electronic converters used in HEV applications were
examined

A precise methodology was introduced to model and calculate both the dc/dc
converter and traction inverter losses in PHEVs. The significant losses that were
considered in the study include the diode and IGBT losses consist of the switching
and conduction losses, for both the dc/dc converter and traction inverter as well as
inductor losses for the dc/dc converter. The proposed model was validated by
comparison with the published loss curves by the manufacturer.

The derived models were used to examine the effects of the battery pack and DC link
voltage level on the dc/dc converter and traction inverter efficiencies. Depending on
the electric power train structure, two strategies were introduced to control the DC
link voltage.

After simulations the best structure and DC link voltage control were extracted for
the vehicle under study.



B.Sc. Thesis: overview of power electronic converters and energy storage
systems in Hybrid electric vehicles (Granted by Iran Kodro Car Company). (Sep. 2003
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Power electronic converters Topology and Control

Power electronic converters Loss modeling

Electric motor drives

Battery and ultra capacitor energy storages

Soft switching techniques
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