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Abstract—A multilevel inverter is a power electronic device, converts to ac by using H-bridge converter. Thepoigt of the

used in different applications. Changing many draeiis and
added to many advantages to make different levelsrier
and also reduced the switches. This help to redbee
switching stress and lower total harmonic distort{@HD).
This paper explained a high level of cascaded hauéi in-
verter with less number of switches and reducesibe Here
a Twenty five level converter will be simulated atsleffect
on the harmonic spectrum will be analyzed. Thid bél ana-
lyzed with the help of MATLAB/SIMULINK.
Keywords—Cascaded Multilevel Inverter, High Level,
THD

l. INTRODUCTION
Now days an energy storage system plays an ingaibée.
Different types of batteries, such as lead-acititbium bat-
teries are commonly used. A large number of battetls
need to be connected in series to boost the voleaged used
in motor drive and other applications. Due to maotdring
defect, the internal characters of such batternesdéferent
and therefore the terminal voltage and state-ofgtéSOC)
will be also different.
An symmetrical or asymmetrical cascaded multi-leagkr-
ter help to increase the voltage level with reducechber of
switching circuit and it produces a different lew@usoidal
like waveform with less harmonics and also decreadke
dv/dt stresses on the load. . Due to increasingggraemand
more consumers depending on the renewable enewyyeso
The output of renewable energy sources is DC. TvedkC
loads it convert from dc to ac. An inverter helgstbhanges.
By using the cascaded multilevel inverters requinedhber
of output voltage levels can be obtained by usiiffprént
number of dc voltage sources.
In this project, a twenty five level cascaded nheNtel conver-
ter which involves both battery energy managemadtraotor
drives. In the proposed technology, each battelycam be
connected to a half-bridge converter. The outpuit hallf
bridges are staircase shape dc voltage. This ataneoltage
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converter are multilevel voltages with less harresnihich is
helpful to improve the performance of the motorési.

Il. EXISTING SYSTEM
2.1 Seven Level Multlevel Invereter
In seven level multilevel inverter used 10 Switclassshown
in Figure 1 is built with 3 dc sources. The halidge uses 6
switches and 3 voltage sources have same magnifudput
of this connect to H-bridge. H bridge consist afwitches. By
using control signals, operating these switchgz@per inter-
val time to obtain 7 levels with positive and négathalf
cycles. Table 1 represent the switching sequenc&evken
level converter. Three voltage sources are V1,U2\4B, each
source connected in cascaded with other sourcesighra
circuit consists of one switch and one diode. dhput vol-
tage of this circuit consist of only in positive laaty with a
number of levels. This positive signal given to kdge circuit
is to get both positive and negative polarity. Fegl shows 7
level multilevel inverter and tablel shows its shihg se-
quence
First turning ON the switch S1, S4, S6,S7 and %@l turn
OFF S2, S3, S5, S8, and S9. The output voltdykde (first
level) is produced across the load. Likewise ngnON the
switches S1, S3, S6, S7 and S10 and turn OFF S35588
and S9 to produce voltage +2Vdc (second level)duapross
the load. Again the process will continue for ttudtage level
+3Vdc levels can be accomplished by turning ONS,, S5,
S7 and S10 switches and turn OFF switches S2,88%%hd
S9. In zero sequence switches S2,54,S6,S9 anduBi®N
and switches S1,S3,S5,S7 and S8 are turn OFF.
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Fig.1l. Seven Level Main Circuit

In -1Vdc level switches S1, S4, S6, S8 and S9 tliMA and
switches S2, S3, S5, S7, and S10 are turned OFRMdc
switches S1, S3, S6, S8 and S9 are turned ON aiidhew
S2, S4, S5, S7 and S10 are turned OFF. In -3Vdicises S1,
S3, S5, S8 and S9 are turned ON and switches $5.%,
and S10 are turned off.

Add these level to obtained the seven level oufplu. switch-
ing sequence for seven level inverter as showabtef.. Out-
put wave form and THD values as shown in fig. 2 and
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Table- 1
Switching Sequence for 7 Level Invereter

Voltage | S1 S|S|S S S| S

Level 31415 7 91 10
0 0 0| 1| O qg 1 1
Vdc 1 o 1| O 0O g 1
2Vdc 1 11 0| O g ( 1
3vdc 1 1| 0 1 a d 1
-Vdc 1 of 1| O 1 1 O
-2Vdc 1 11 0| O 1 1 O
-3vdc 1 1| 0 1 1 1 0

Fig. 2. Output wave form of Seven Level Inverter

THD values of Seven level converter is 22.73 %.sTalue
can be reduced by increasing the level of converter
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Fundamental (50Hz) = 29.02 , THD=22.61%
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Fig. 3. THD values of Seven level conv

[l PROPOSED SYSTEM
3.1 Twenty Five Level Converter
25 Levels converter used 12 switches, four celleaqial or
unequal voltage level in the ratio of 1:2:4:5. Cection dia-
gram as shown in fig. 4. The three voltages ar@nged in the
ratio of 1:2:4:5 and to obtain the different votdgeels such
as 0 level, positive level (1Vdc to 12Vdc) and riegalevel (-
1Vdc to -12 Vdc). The 4 voltage sources are coletioby 8
swithes S1, S2, S3, S4, S5, S6, S7 and S8. Theitoofthis
converter is positive pulse only, then it givenHdridge in-
verter to get fifteen level output by triggeringetbwitches at
required time intervel.
3.2 Pulse Generation Circuit
Sinewave voltage is pass through modulating citcuibtain
positive peak only, then it move to differnet lagioperation
circuit to obtain the different level of pulses.dthese signal
to get 12 level positive step wave. Then it comtbgeproper
arrangement with signal coming from relay circuit get
pulses A ,B, C and D as shown in fig. 5. This psilg&zen to
multi port switch box with different sequence taahed dif-
ferent gate pulses S1, S2, S3, S4, S5, S6, SEHEK10, S11
and S12 as shown in fig. 6.
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Fig. 4. Twenty Five Level Main Circuit

From fig. 4, first turning ON the switch S1, S4,, S/ and
S10, and turn OFF S2, S3, S5, S8, and S9. Theibitage
is +1Vdc. (first level) is produced across the lobdsecond
level turning ON the switches S1, S3, S6, S7 at@l&hd turn
OFF S2, S4,S5, S8 and S9 to produce voltage +2Vitmub
across the load. Again the process will continudHle voltage
level +3Vdc levels can be accomplished by turndig S1,
S3, S5, S7 and S10 switches and turn OFF switches
S2,54,56,S8,and S9. In fourth level switches S2,S54 S7
and S10 are ON and switches S1, S3, S6, S8 andeSOFt-.
In fifth level switches S1, S4, S5, S7, S10 are &N switch-
es S2, S3, S6, S8, S9 are OFF. In sixth level 82SS, S7,
S10 are ON and S1, S4, S6, S8 and S9 switchesuaredt
OFF. In sevel (+7Vdc) level switches SS1, S3, SB, &0
turned ON and S2, S4, S6, S8 and S9 are turned S)fFrHar-
ly in 8,9, 10, 11, and 12 level can be obtaineccogtrol the
switches based on the table 2. In zero sequenceEl®si
S2,54,S6,S9 and S10 turn ON and switches S1,S3,3H&
S8 are turn OFF.
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Fig. 5. Twenty Five Level Control Circuit

In -1Vdc level switches S1, S4, S6, S8 and S9 tl@b and
switches S2, S3, S5, S7, and S10 are turned OFRMdc

switches S1, S3, S6, S8 and S9 are turned ON aitdhe®
S2, S4, S5, S7 and S10 are turned OFF. In -3Vdclses S1,
S3, S5, S8 and S9 are turned ON and switches SE&G4H7
and S10 are turned off. In -4Vdc switches S2, &,S8 and
S9 are ON and S1, S3, S6, S7, S10 are OFF. In ;5¥/1cS4,
S5, S8 and S9 are ON and S2, S3, S6, S7, S10 & Qi+

tion. In -6Vdc, S2, S3, S5, S8, S9 are ON and 8158, S7,
and S10 are OFF. IN -7Vdc level switches S1, S3,S85 and
S9 are turned ON and S2,S4, S6, S7, and S10 switatee
OFF position. Similarly in -8, -9, -10, -11, and-fevel can be
obtained by control the switches based on the @ble
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Add these level to obtained the twenty fiveeleautput. The
switching sequence for twenty five level invertsrsnown in
table 2. Output wave form and THD values as showfigure
7 and 8.
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Fig. 6. Generation of Switching Sgnal by Using multi port
switch box

Table- 2
Switching Sequence for 25 Level Invereter

Voltage | S| S| S| S| S| S| S|S|S| S| S| S
Level | 1]2|3/4|5|/6|7/8{9]10]| 11| 12
0 0(1/0{1|{0|1/0/0{2] O] O 1
Vdc | 1] 0/0[/1/0|/1/0(2]2] 0| O 1
2vdc | 0| 1j1/0(0f2j0|2j1] 0| O 1
3vdc | 1| 0/1/0{0l1/0|/1|2] 0| O 1

Page | 4



International Journal of Advanced Engineering Research and Science (IJAERS) [Vol-2, Issue-11,Nov-2015]

ISSN: 2349-6495

4Vdc

5Vdc

6Vdc

7Vdc

8Vdc

9Vdc

10vdc

11vdc

12vdc

-Vdc

-2Vdc

-3Vdc

-4Vdc

-5Vvdc

-6Vdc

-7Vdc

-8Vvdc

-9Vvdc

-10Vvdc

-11vdc

= o k| o] r| o r| o o r| of R| k| o r| O r| o | o o
o| r| ol k|l o] k| o k|l | o k| ol o r| o | o k| o ,|
= k| o o r| k| o o o r| R o r| Rl o o r|l Rl o o o
o| o r| r| o o r| r| | o o r| o o Rl | o o k| k|l r
R k| k| k| o o o o r| of o o r| k| R | o o o o r
o| o ol of r| r| k| R O R | R o o o o r| k|l R~ |l o
| R R PP R Rk O O O O |l P O R P R k| O
o| o ol of o] o] of o | R| | | o o o o o of o o r
o| o ol o o] o] of o o] of of o r| r| R L r| Rl Rl ~| F
R P R R PP P R P P k| k| O o of o o o o o o

Rl R R R R R R R R R R R o o o o o o o o o

-12Vvdc

oO| O O O O O O] O] O] O] O Of F| | P | FP| FP| P Pl P

Fundamental (50Hz) = 122.7, THD=3.81%

0.5}

Mag (%% of Fundamental)

L L ‘ |
0 5 10 15
Harmonic order

Fig. 7. THD values of Twenty Five level converter
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Fig. 8 (a). Output wave form of Twenty Five Level Inverter

Fig. 8 (b). Output wave form of Twenty Five Level Inverter.

V. RESULT
The waveforms and FFT analysis 25 levels MLI dreva in
figure.7, 8. Compare this with seven levels MLIe tiarmon-
ics order reduced from 22.61 % to 3.81 %. Thergforeasing
the level by using less number of switches to obtaigh
quality sinusoidal wave.

V. CONCLUSION
In this paper, Twenty Five level asymmetric cagchohultile-
vel inverter is submitteed. The Twent Five Leveles high
quality output voltage close to sinusoidal Wawéss im-
proved performance than the 7 level Multilevelarter, and
also minimize the switching losses. The waveformd &FT
analysis 25 levels MLI are shown in figure.7, 8 nGxare this
with seven levels MLI, the harmonics order redudesm
22.61 % to 3.81 %. Therefor increasing the leveubiyng less
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number of switches to obtain high quality sinusbidave. carrier-based PWM,TEEE Trans. Power Electron., vol.
26, no. 6, pp. 1682-1693, Jun. 2011.
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