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Abstract:-

The primary goal of this project is to design a electric car battery system.
According to the project description and the requirements of the battery system,
a DC power battery, a bidirectional DC/DC converter (Boost converter, a three
phase DC/AC inverter , and Load which is eventually be used for the car to
keep functioning. All these parts will use to for different purpose such as three
phase different operation will determinate the load replacement. Power loss
of the system has to be prioritize because excessive loss not profitable for the
manufacturing companies.

DUTY RATIO RANGE:
Vout

Vin
= 1

1−D D = 1 − Vin

Vout
= 1 − 200

600 = 0.667 = 66.7% Vin = 200V olts
For Vin = 400 V olts
Vout

Vin
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Vout
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Duty Range, D = ε[33.3%, 66.6%

INDUCTANCE:

∆i = 1
LVinton = 1

L (Vout − Vin)toff
∆i = 1

L (Vout(1 −D)Vout)(1 −D)Ts

∆i = 1
L
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fs

L = VoutD(1−D)
fs∆i = 600∗0.5∗(1−0.5)

5∗103∗100 = 3 ∗ 10−4 = 300 µH
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MODULATION INDEX OF THREE OPERA-
TIONS:

VrmsV aluesare

Van1 = P
3[IrmsPF ] = 75000

3(160∗0.8) = 195.3125 V olts

Van2 = P
3[IrmsPF ] = 50000

3(120∗0.8) = 173.61 V olts

Van3 = P
3[IrmsPF ] = 25000

3(250∗0.8) = 41.66 V olts

Modulation Indexes are
man1 = 2

√
2Van1
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= 2∗195.3125∗

√
2

600 = 0.920

man2 = 2
√

2Van2

Vd
= 2∗173.61∗

√
2

600 = 0.818

man3 = 2
√

2Van3

Vd
= 2∗41.66∗

√
2

600 = 0.197

POWER-LOSS CALCULATION(IGBT ):

List of Equations to be used:

Pss = IcpVce(sat)(
1
8 + D

3π )

Psw = Esw(ON) + Esw(OFF ) ∗ fsw ∗ 1
π

PIGBT = Psw + Psw
Pdc = Iep ∗ Vec( 1

8 − D
3π )

Prr = 0.125 ∗ Irr ∗ trr ∗ Vce(P−K) ∗ fsw
Pa = Pss + Psw + Pdc + Prr

CALCULATION(THREE OPERATIONS):

The following calculations have done using Matlab tool.
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Matlab Code:
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Result:
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Thermal Resistance
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OPERATION :

Table for gathered result using above equations and obser-
vation of CM400HA-24 A data-sheet

Resultant Data from the above Calculations are in a Table form

CM400HA-24A DATA-SHEET:

This data-sheet have downloaded from Powerex to determine the characteristic,
Conduction Loss, Switching Loss and Thermal Resistance.
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Figure 1: Various Characteristic

10



Figure 2: Electric Car Battery System

Figure 3: Input and Output Current Waveform
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Figure 4: Load Side Output Voltage Waveform

Figure 5: Capacitance Voltage Waveform

12



Figure 6: Combined Waveform of Battery System Design

Circuit Diagram:

Resultant Waveform of above Design:

CONCLUSION:

It has been determined after the simulation that the system is allowable to
take the DC input and give an AC output at the load side, and with three
different phases with 120 degree phase difference. The stable input has a great
performance and gives a great output AC signal based on the calculated values,
and the Minimum and Maximum torque has the great performance along with
the three different operation conditions. Only the high value have observed
during the steady state is the thermal resistance of the IGBT. It is quite high
and which eventually is not good for this kind of battery system, it has to be
lower and has to be lower as possible. According to gate drive power loss, it is
good if it is low as expected, because the efficiency varies with the gate drive
power loss.
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