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Abstract:

The Renewable Energy Sources (RES) are the primary source of energy because of reduction in fossil fuels day
to day. The primary resource in all available non-conventional energy sources is solar energy. Solar energy is
obtained normally from Photo Voltaic (PV) cells. In PV cells a photo diode is used which converts the sun
irradiation into DC voltage, which is normally a low value, so this is not sufficient to run the electrical loads
which are connected to the micro grids. To avoid this problem, a novel boost converter is needed to improve the
voltage profile, but it has a problem of high ripple content in voltage profile, which is not preferable for giving
as i/p to the Inverter. Normally inverter will take constant DC as an i/p and convert into Alternating Current
(AC) voltage. To avoid the above-described ripple, connect problem of boost converter, a novel hybrid Pulse
Width Modulation (PWM) DC -DC converter is presented in this paper along with a SPWM inverter circuit
which finds its applications in micro grids. The distinctive topologies of 13 and 21 level inverter have been
analyzed with reduced number of switches also discussed in this paper. In traditional topologies a greater
number of switches are required, and it can be decreased by planning the diverse topologies. The current
distinctive topology is described and compared with the conventional configurations and the corresponding
results are presented. With this it can be observed that the proposed topology gives the better outcomes. This
can be utilized as a part of various micro grid inverter applications.

Keywords:Renewable Energy Sources (RES), Photo Voltaic (PV), Total Harmonic Distortion (THD), Pulse
Width Modulation (PWM), Cascaded H-Bridge (CHB), Input (i/p), Output (o/p).

1.Introduction:

In current days, main role in power generation is with Renewable Energy Sources (RES) because of reduction in
the fossil fuels normally acts as the main component of all readily available non-conventional energy sources.
Energy is an essential factor for the functioning and economic development of the industrialized world. Energy
management has become critical factor for our successive economic prosperity. The energy consumption
process frequently needs either DC-AC conversion or AC-DC conversion. The DC-AC conversion finds its
major application in uninterrupted power supply (UPS) and renewable energy (RES). In order to supply during
power outages, most UPS systems use batteries, usually lead acid, as storage mechanism. The battery is
supposed to provide the backup in the absence of the grid supply. However, the voltage provided by the battery
alone may not be enough to provide the backup. At first, the battery o/p power which is DC needs to be
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converted to AC with the help of an inverter. Apparently, the o/p of inverter needs to be step up with the help of
step-up transformer to achieve an o/p of 220V, 50Hz [1]. An alternative approach to the same process is by
using a power electronic converter called DC-DC boost converter. The boost converters are used in many
applications, including photovoltaic systems, UPS, and fuel cell (FC) systems [1]. The standard DC-DC boost
converter cannot provide a high gain. As it has been studied in the literature, when the voltage gain is high the
efficiency of boost converter reduces. The reason being the losses in the intrinsic resistors of the converter
increase when the duty cycle increases, this compromises the performance of the converter [2]-[3]. To overcome
this limitation, high gain converter can be used to achieve higher gain [4]-[5]. AC o/p can be achieved with the
help of inverter. Also, DC-AC conversion finds its application in RES systems. In such applications like solar
photo voltaic (PV) systems, the DC o/p power from PV needs to be converted to AC power [6] & [7]. An
Inverter circuit is used in cascade with a novel Pulse Width Modulation (PWM) DC-DC hybrid converter
[3]&[8]. This cutting-edge PWM DC-DC hybrid converter is primarily utilized to enhance the PV cell voltage
profile and reach the necessary i/p voltage level for an Inverter circuit that We have presented single phase 13
and 21-level MLIs in this article, Consider if ‘s ‘number dc i/ps then generalized formula for number of level is
2S5+1.The 21-levels of o/p through 10 H-cells this use power for micro grid applications.

2.11-Level CHB block diagram Multi level Inverter topology:

From the below topology it can be confirmed that with an increase in level of voltage the required number of
switches is increasing which also increases the switching losses, cost and complexity of the circuit and
algorithm for controlling the switches. To avoid the above drawbacks, it is proposed to see a novel inverter
topology with a reduced number of switches for micro grid applications
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Fig.1 Schematic diagram for a 11-level CHB Inverter Topology
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Table 1: Switching of a 11-level CHB converter

Voltage | Switching Operation

Level S1 [ S2 [ Ss | Sa | Ss [ Se | S7 | S | Se [S10 [S11 [S12 [S13 [S1a [S15 [S16 [S17[S18[S19[S20
0 0o |1 1]0 (1 (o1 )0 |12 |0 1 [0 o1 0f oo
Vac/5 1 {1 (o [0 |O |JO |O |O (O [0 |0 0O [0 0o [0 |00
2Vdc/5 o |o |o (0o (1 |1 |JO |O |O |0 [o |0 o [0 oo 000
3Vad/2 11110 (0 |12 |12 (0 |JO |2 [ [0 [0 [0 [0 [0 [0 [0oj00]
4V 4e/5 1 {1 (o |0 |2 |1 |0 |O (1 1 o0 f 1 o0 0of][
Ve 11110 (0 |2 |12 (0O |2 [ [0 [0 f [ [0 10
-Vac/5 o [0 |1 ]J1 |0 (O |[O |O (O O O[O OO 00 0[]0
-2Va/5 |0 (O (1 |1 JO |JO (1 (1 (O [0 |o [o [0 IO o [0 |0of0oJ0[0
-3Va/5 [0 |O |2 |1 (O |JO |1 (2 |O |0 [t |1 |o |0 |0 |0 |00 [0
“4Ve/5 [0 |O |2 |1 (0 JO |1 (2 |JO 0oL L 0o j0o]L )L |00 [0
-Vdc o [0 (1 |12 |0 (O (2 |2 |0 o2 [ o000 0fn

3. MATLAB/Simulink model for 11-level CHB inverter fed to R-load:

11-level topology for a CHB inverter is shown in Figure 1. And the corresponding MATLAB/Simulink model is
shown in Figure 2. In this circuit we are using a total of 20 switches to get the 11-level o/p wave form as shown
in figure 3.

o
=

Fig.2 MATLAB/Simulink model for a 11-level CHB inverter
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Fig.3 Voltage, current & FFT wave form of 11-level CHB inverter
4. 13-Level CHB block diagram Multi level Inverter topology:

The below Figure 4 represents the circuit topology for 13-level CHB inverter and also the respective switching
sequence is given inTable2.
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Fig.4 Schematic diagram for a 13-level CHB Inverter
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Table 2: Switching of a 13-level CHB Inverter

Switching Sequence
o Sswitching Sequence
.
5 8 | 8| 8|8 s | s | s IR R IR (O P ) ) o - -] - S
Level
1 L] L] £ . o 1 3 4
) 1 1 [1] 1 1 o 1 1 0 1 0 1 [1] 1 0 1 o 1 L] 1 [1] 1
Va6 1 1] o 1 1 (1] 1 1 a 1 a al [1] 1 0 1 o 1 1] [ [1] 1
Va3 1 Q Q 1 1] o 1 1 (1] 1 (1] l [1] 1 o 1 o 1 1] 1 L] 1
Va2 1 a a 1 (1] o 1 a a 1 a lf a 1 0 1 o 1 o 1 [] 1
V3 1 1] 1] 1 (1] (1] 1 1] a 1 1 o [1] 1 0 1 o 1 1] [} 1] 1
LA 1 a [1] 1 0 o 1 [1] 0 1 1 1] 1] 1 1 o o 1 L 1 (1] 1
Va 1 a 0 1 1] i} 1 1] 1] 1 1 i} 1] 1 1 0 o 1 1 [ L] 1
Vo6 1} 1 1 0 (1] 1 1] a 1 (1] 1 o 1 0 1 i} 1 a 1 (1] 1 1]
Va, o i i 1] 1 1 ] [i] i 1] i 1] 1 (1] i 0 1 a i it 1 1]
Va2 o 1 1 [i] 1 1 [i] 1 1 L] 1 i} 1 [i] 1 o 1 Q 1 [ 1 o
IV, o 1 1 0 1 1 4] 1 1 1] 1] 1 1 [} 1 (1} 1 1] 1 L] 1 0
svis o [1|1]o 1|1 tla o o[ fafofo|la]u]olafal1]o
Va 0 1 1 ] 1 1 L} 1 1 o Ll 1 1 n 0 1 1 [} o 1 1 1]

5. MATLAB/Simulink model for 13-level CHB inverter fed to R-load.

Mat lab/Simulink model for a 13- level inverter topology for a CHB inverter is shown in figure 5. In this circuit
we are using a total of 24 switches are used to get 13-level single phase o/p voltage and current and THD wave

form in figure 6.

Fig.5 MATLAB/Simulink model for a 13-level inverter
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Fig.6 Voltage, current & FFT wave form of 13-level CHB inverter
5. 21 -Level CHB Multi level Inverter topology:

The block diagram of Conventional Single Phase 21- level CHB Multilevel Inverter is shown in Figure 7 .and
also the respective switching operation is also mentioned below.
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Fig.7 Single Phase 21-level CHBM Inverter
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Table 4 gives 21-level CHB Inverter with 21 different voltage o/p levels with an appropriate control scheme of
the switches. The sum of different individual H-bridge inverter o/p connected in series is synthesized to get the
final sinusoidal o/p voltage for the multilevel inverter.

Table 4: Switching of a 21-level CHB Inverter
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6. MATLAB /Simulink model for A Novel PV based 21-level CHB Inverter.

The 21-level topology configuration of a CHB is shown below. In this circuit we are using a total of 40 switches
to get 21-level single phase o/p voltage and current and THD wave form in figure 9

=
e
o}
BN E
i
a ﬁ

Fig.8 MATLAB/Simulink model of 21-level CHB inverter
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Fig.9 Voltage, current & FFT wave form of 21-level CHB inverter

S.No Parameters CHB-11 level CHB-13 level CHB-21 level
1 No.of switches 20 28 40
2 No.of dc | 5 7 10
Supply volt
3 Load resistence | 1k 1k 1K
4 In put volt 210 250 240
5 O/p volt 200 209 223
6 O/p current 0.200 0.209 0.223
7 Total THD% 20.08 12.80 9.66

Table 5: Comparison of 11, 13 and 21-level Inverter
Conclusion:

In this paper we have compared the conventional cascaded 11,13 and 21 level inverters by using a closed loop
intelligent control algorithm to optimize the switching angle. The designing and implementation of further levels
may reduce the THD to a lesser value and there by overcome the existing problems of multilevel inverters. Thus,
from the above presented results, it is concluded that, the present control algorithm configuration gives low
THD and improved efficiency with a reduced number of switches. So, these models are highly suitable and
recommended for micro-grid applications because it require an efficient converter with low cost and less design
complexity.
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