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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract 

     Recently the utilization of electric vehicle technology increasing drastically, because of environmental changes arises 
throughout the globe. Based on these issues, this paper focuses on the drive used in the electric vehicle with more economically. 
In general electric vehicles the induction motor drives are used, because they have great features, such as high starting torque and 
high efficiency. The motor drive is driven by high switching frequency PWM inverter supplied through a DC supply, since high 
switching frequency common mode (CM) voltage generated at the stator input motor terminals. This will create a shaft voltage 
through the motor air gap and raises the motor bearing current. This causes the premature damage to the motor reliability and 
lifetime. To compensate this problem an advanced active filter is designed, which will suppress the common mode voltage. And 
also analyze the impact of electromagnetic interference (EMI) on drive under the test (DUT). The above system will initially be 
executed in the electrical software tools like MATLAB/SIMULATION for confirmation of the results, suitable for electric 
vehicle applications, especially for induction motor drives. 
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1. Introduction 

     In the recent applications of electrical vehicles, the high-quality output is achieved through the pulse width 
modulation (PWM) IGBT switches. Due to high switching frequency at the inverter output terminals, it generates 
the common-mode voltages at drive input side. Therefore common mode voltage produces shaft voltage resulting in 
the production of bearing currents through stray capacitances. The magnitude of the shaft voltage and bearing 
current influences the Electromagnetic Interference (EMI) problem. It also leads to severe damage to the insulation 
of the motor, such as the lifetime and the reliability of the motor [1]. 

Nomenclature 

α Controlled rectifier firing angle 
CM        Common Mode 
C Star connected capacitor unit 

CI Voltage divider capacitor 
Cd DC-Link Capacitor 
f Frequency of the rectified voltage 
fs Inverter switching frequency 
IGBT     Integrated gate bipolar transistor  
L1 Primary Inductance 
L2 Secondary Inductance 
T1 Toroidal transformer primary turns 
T2 Toroidal transformer primary turns 
 Vsh Shaft voltage 
Vcm Common mode voltage  

 
     Some of the previous literatures expressed that, suppression of the common mode voltage in the induction motor 
drives fed by pulse width modulation inverters with high voltage DC supply is one of the most familiar methodology 
[2-4]. They have proposed the common mode active filters to mitigate the common mode voltage at the input side of 
the motor terminals. Generally two kinds of methodologies are proposed to synthesize the common mode voltage, 
one of them is the passive circuitry [5], it consists of passive resistors, inductors, capacitors and common mode 
chokes. The values of those parameters depend on the length of the cable from inverter and motor [6]. The second 
methodology used to mitigate common mode voltage on the inverter fed induction motor drive is with an active 
circuitry. This is one of the most effective processes used in the industrial drives in the last five years. Generally, it 
eliminates the mirror image of common mode voltage, i.e. shaft voltage and the bearing currents [7-8]. This active 
circuit canceller contains different parts for detection and reinjection of the voltage in the line. This detection circuit 
consisting of star connected capacitors, Darlington pair of transistors, a four winding transformer and an additional 
DC power supply. This active circuit concentrates on the common mode voltage detection at the inverter output, and 
transfers to the voltage follower amplifier and re-injected in to line through the common mode transformer CMT [9]. 

 
     In this paper, a DC power supply of 575 V is derived from an AC power supply for suppression of the common 
mode voltage and thereby shaft voltage and bearing currents. The proposed methodology is simulated using 
MATLAB initially and will executed experimentally in further. But, so far this paper proposed the simulation 
analysis only. In the previous work of execution, the various authors have implemented active canceller circuits, 
determined by a suitable modification of the active circuit with a separate DC power supply. Especially, the 
advantages of a separate DC power supply of the active device and a simulation analysis have been carried. The 
execution has been evaluated through a high frequency model of a three phase Pulse width Modulation induction 
motor drive system. And also various results are compared with and without common mode active canceller 
circuitry. 
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