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Abstract: This report proposes a new wave power time 

structure; whatever encloses a dc/dc prestige evangelist 

and a new seven-level inverter. The dc/dc law clergy 

integrates a dc–dc raise clergy and a turbine to remodel 

the harvest electricity of the solar panel multitude into 

two self-reliant potential sources with numerous 

relationships. This new seven-level inverters is 

configured applying a capacitor pick route and a full-

bridge prestige evangelist, coupled in spew. The 

capacitor election route followers the pair production 

potential sources of dc–dc management evangelist into 

three-level dc intensity, and the full-bridge strength 

preacher hasten translates this three-level dc heat into 

seven-level ac intensity. In this way, the planned wind 

power time technique generates a sinusoidal harvest 

modern especially in aspect with the account potential 

and is fed into the efficacy. The conspicuous lineaments 

of the suggested seven-level inverter are that only six 

strength cathodic divertes are used, and lone law 

thermionic shift is shifted at very low frequency when. A 

mock-up enter and creditworthy to double-check the 

appearance about scheduled wind power crop process. 

 

Index Terms: Grid-connected, multilevel inverter, pulse-

width Modulated (PWM) inverter. 

 

1. Introduction 

 

The broad use of paleolith fuels has favor the sweeping 

issue of glasshouse emissions. Moreover, as the items of 

paleolith fuels are vacant in the millennium, they will 

belong to with acceleration upscale. Thus, stellar 

dynamism is natural more Important therefore it produces 

less infection and the cost of trace fuel strength is 

surging, time the cost of stellar arrays is decreasing. In 

single, small-capacity appropriated management crop 

systems practicing heliacal strength may be long-

established in peopled applications in the near 

prospective [1], [2]. The sovereignty alteration transmit 

mean to grid united heliacal management step 

organizations in behalf of it translates the dc management 

generated by a solar panel supply into ac sovereignty and 

feeds this ac management into the account grid. An 

inverter is natural in the law alteration broadcast to apply 

the dc law to ac management [2]–[4].  

 

2. Multi -Level Inverter 

 

As seen in Fig. 1, the septenary-equalize inverter have a 

capacitor draft lap and a full-bridge prestige pastor, that 

characterize in overflow. The exercise of the heptad 

equalize inverter perhaps branched into the reasonable 

half rhythm and the pessimistic half rhythm of the 

service. For ease of search, the sovereignty thermionic 

switches and diodes are accepted impending perfection, 

moment the intensity of both capacitors C1 and C2 in the 

capacitor election course observe and valuable Vdc/3 and 

2Vdc/3, respectively. Since the production modern of the 

heliacal strength time system will be controlled 

impending sinusoidal and in development with the 

service potential, the product river of the septenary-

flatten inverter is also practical in the practical half 

course of the efficacy. The surgery of the septenary-

standard inverter in the constructive half rhythm of the 

practicality perhaps farther reft into four modes, as 

determined in Fig. 3. 

       Mode 1: The exercise of mode 1 reflect in Fig. 

3(a).Both SS1 and SS2 of the capacitor choice lap are 

OFF,so C1 is laid-off about D1 and the production 

potential of the capacitor election tour is Vdc/3. S1 and 

S4 of the full-bridge strength pastor are ON. At this 

point, the harvest intensity of the seven-level inverter is 

honestly active the harvest potential of the capacitor 

choice route, whatever factor the harvest intensity of the 

seven-level inverter is Vdc/3. 

       Mode 2: The trip of mode 2 show in Fig. 3(b). In the 

capacitor election lap, SS1 is OFF and SS2 is ON, so C2 

is released by the agency of SS2 and D2 and the crop 

potential of the capacitor choice tour is 2Vdc/3. S1 and 

S4 of the full-bridge management converter are ON. At 

this degree, the production potential of the seven-level 

inverter is 2Vdc/3. 

        Mode 3: The action of mode 3 bespeak in Fig. 3(c). 

In the capacitor pick course, SS1 is ON. Since D2 has a 

undo bias when SS1 is ON, land of opportunity of SS2 

cannot change the stream flow. Therefore, SS2 may be 
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ON or OFF, to avoiding switching of SS2. Both C1 and 

C2 are accomplished in sequence and the gain potential 

of the capacitor draft lap is Vdc. S1 and S4 of the full

bridge law evangelist are ON. At this case, the harvest 

intensity of the seven-level inverter is Vdc.

       Mode 4: The action of mode 4 reflect in Fig. 

3(d).Both SS1 and SS2 of the capacitor draft district are 

OFF. The gain electricity of the capacitor option lap is 

Vdc/3.Only S4 of the full-bridge strength clergy is ON. 

Since the product modern of the seven-level inverter tell 

and passes straight the trickle inductor, it forc

antiparallel diode of S2 planned switched ON for stable 

authority of the trickle inductor tide. At this moment, the 

harvest potential of the sevenlevel inverter is zero. 

Therefore, in the practical half revolution, the product 

potential of the Seven-level inverter has four levels: Vdc, 

2Vdc/3, Vdc/3, and 0.In the weak half course, the 

product river of the seven-level inverter is unfavorable. 

The exercise of the seven-level inverter can also be 

farther cleft into four modes, as demonstrated in Fig. 4.

Comparison with Fig. 3 shows that the action of the 

capacitor pick route in the gloomy half course befall as 

that in the practical half series. The quarrel is that S2 and 

S3 of the full-bridge law evangelist are ON at the time 

modes 5, 6, and 7, and S2 is also ON at the time mode 8 

of the gloomy half series. Accordingly, the product 

electricity of the capacitor choice district is upturned 

individually full-bridge strength evangelist, so the harvest 

potential of the seven-level inverter also has four 

levels:−Vdc, −2Vdc/3, −Vdc/3, and 0.In summary, the 

output voltage of the seven-level inverter has the voltage 

levels: Vdc, 2Vdc/3, Vdc/3, 0, −Vdc/3, 

−Vdc.The seven-straighten inverter is dependent the 

stream-mode run, and heartbeat width pitch (P

to make the order signals for the law automated switches. 

The item capability of the seven-coordinated inverter 

must be exchanged in two straightens, according to the 

common sense power. One accomplishment of the 

creation warm is upstairs the common sense force in light 

of a legitimate concern for build up the refine inductor 

stream, and the different accomplishment of the yield 

power is unworthy of the adequacy potential, for the sake 

of reduce the enter inductor stream. Thusly, 

modern of the seven-standard 

ON or OFF, to avoiding switching of SS2. Both C1 and 

and the gain potential 

of the capacitor draft lap is Vdc. S1 and S4 of the full-

bridge law evangelist are ON. At this case, the harvest 

level inverter is Vdc. 

The action of mode 4 reflect in Fig. 

of the capacitor draft district are 

OFF. The gain electricity of the capacitor option lap is 

bridge strength clergy is ON. 

level inverter tell 

and passes straight the trickle inductor, it forces the 
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authority of the trickle inductor tide. At this moment, the 

harvest potential of the sevenlevel inverter is zero. 

Therefore, in the practical half revolution, the product 

level inverter has four levels: Vdc, 

2Vdc/3, Vdc/3, and 0.In the weak half course, the 

level inverter is unfavorable. 
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coordinated inverter 

must be exchanged in two straightens, according to the 

common sense power. One accomplishment of the 
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stream, and the different accomplishment of the yield 
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of reduce the enter inductor stream. Thusly, the harvest 

 

Figure  1. Operation of the seven

negative half cycle mode 5, (b) mode 6, (c) mode 7, and 

(d) mode 8.

 

Inverter perchance requested to remains a reference 

stream. Accordingly, the trim capability of the seven

level inverter must be balanced through the record 

potential. In the profitable half upheaval, when the 

common sense potential is minor than Vdc/3, th

level inverter must be exchanged in the crease modes 1 

and 4 to pick up a warmth of Vdc/3 or 0. Inside this 

power float, S1 is exchanged in PWM.

  

3. Experimental Results

 

To verify the performance of the proposed solar power 

generation system, a prototype was developed with a 

controller based on the DSP chip TMS320F28035. The 

power rating of the prototypes 500 W, and the prototype 

was used for a single-phase utility with 110Vand 60 Hz. 

Table II shows the main parameters of the prototype. 

Figs. 9 and 10 show the experimental results for the 

seven level inverter when the output power of solar 

power generation system is 500 W. Fig. 9 shows the 

experimental results for the Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operation of the seven-level inverter in the 

negative half cycle mode 5, (b) mode 6, (c) mode 7, and 

(d) mode 8. 

Inverter perchance requested to remains a reference 

stream. Accordingly, the trim capability of the seven-

level inverter must be balanced through the record 

potential. In the profitable half upheaval, when the 

common sense potential is minor than Vdc/3, the seven-

level inverter must be exchanged in the crease modes 1 

and 4 to pick up a warmth of Vdc/3 or 0. Inside this 

power float, S1 is exchanged in PWM. 

Experimental Results 

To verify the performance of the proposed solar power 

rototype was developed with a 

controller based on the DSP chip TMS320F28035. The 

power rating of the prototypes 500 W, and the prototype 

phase utility with 110Vand 60 Hz. 

Table II shows the main parameters of the prototype. 

d 10 show the experimental results for the 

seven level inverter when the output power of solar 

power generation system is 500 W. Fig. 9 shows the 

Table 2. 
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Table 1. Parameters of  the Prototype

 

 
 

 

Figure 2. Experimental results for the ac side of the 

seven-level inverter :(a) utility voltage, (b) output voltage 

of seven-level inverter, and (c) output current of the 

seven-level inverter. 

 

     AC side of the hebdomad-level inverter.

shows that the crop potential of the septenary

inverter has heptad heat levels.The gain flood of the 

septenary-level inverter, demonstrated in Fig. 9(c), is 

sinusoidal and in step with the practicality heat, and that 

step that the grid-connected management changeover 

interface feeds a pure real strength to the practicality. The 

amount to in chorus bias (THD) of the harvest river of 

the septenary-level inverter is 3.6%. Fig. 10 shows the 

preliminary results for the dc side of the heptad

inverter. Fig. 10(b) and (c) show that the potentials of 

capacitors C2 and C1 of the capacitor draft locale have 

army connections  

  What’s more, are kept up at 60 and 120 V, 

individually. Fig. 10(d) demonstrates that the item 

capability of the capacitor decision visit has treble force 

levels (60, 120, and 180 V).  

Parameters of  the Prototype 

 

 

Experimental results for the ac side of the 

level inverter :(a) utility voltage, (b) output voltage 

level inverter, and (c) output current of the 

level inverter. Fig. 9(b) 

shows that the crop potential of the septenary-level 

inverter has heptad heat levels.The gain flood of the 

level inverter, demonstrated in Fig. 9(c), is 

sinusoidal and in step with the practicality heat, and that 

nected management changeover 

interface feeds a pure real strength to the practicality. The 

amount to in chorus bias (THD) of the harvest river of 

level inverter is 3.6%. Fig. 10 shows the 

preliminary results for the dc side of the heptad-level 

inverter. Fig. 10(b) and (c) show that the potentials of 

capacitor draft locale have 

What’s more, are kept up at 60 and 120 V, 

individually. Fig. 10(d) demonstrates that the item 

decision visit has treble force 

 
Figure 3. Experimental results of the dc

converter: (a) ripple current of inductor, (b) ripple 

voltage of capacitor C2, and (c) ripple voltage of 

capacitor C1.

 

 

Figure 4. Output power scans of the solar cell array.

shows the experimental results for the dc

converter.

 

      Fig. 11(b) and (c) shows that the ripple voltages in 

capacitors C1 and C2 of the capacitor selection circuit are 

evident. However, the ripple current 

dc–dc power converter is less than 0.5 A when the 

average current of inductor is 8 A, as shown in Fig. 11(a). 

Therefore, the ripple voltages in C1 and C2 are blocked 

by the dc–dc power converter. Fig. 12 shows the output 

power scan for the solar cell array when the output 

voltage changes from 40 to 70 V. Fig. 13 shows the 

experimental Results for the beginning of MPPT for the 

dc–dc converter. Fig. 13 shows that the output power of 

the solar cell array is almost constant when maximum 

power tracking is achieved and its value is very close to 

the maximum power shown in Fig. 12. Fig. 14 shows the 

 

Experimental results of the dc–dc power 

converter: (a) ripple current of inductor, (b) ripple 

voltage of capacitor C2, and (c) ripple voltage of 

capacitor C1. 

 

power scans of the solar cell array. 

shows the experimental results for the dc–dc power 

converter. 

Fig. 11(b) and (c) shows that the ripple voltages in 

capacitors C1 and C2 of the capacitor selection circuit are 

evident. However, the ripple current in the inductor of the 

is less than 0.5 A when the 

average current of inductor is 8 A, as shown in Fig. 11(a). 

Therefore, the ripple voltages in C1 and C2 are blocked 

dc power converter. Fig. 12 shows the output 

or the solar cell array when the output 

voltage changes from 40 to 70 V. Fig. 13 shows the 

experimental Results for the beginning of MPPT for the 

dc converter. Fig. 13 shows that the output power of 

the solar cell array is almost constant when maximum 

ower tracking is achieved and its value is very close to 

the maximum power shown in Fig. 12. Fig. 14 shows the 
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experimental results for the power efficiency of the 

proposed solar power generation system. The solar cell 

array was replaced by a dc power supply to simplify the 

adjustment of output power in the experimental process. 

With higher step-up gain of the dc–dc power converter, 

there is lower power efficiency. Hence, the higher input 

voltage of solar power generation system will result in 

better power efficiency 

 

 

Figure 5. Experimental results for the MPPT 

performance of the proposed solar power 

generation system. 

 

 

Figure 14. Experimental results for the power efficiency 

of the proposed solar power generation system.

 

Of the dc– dc control converter. Since a transformer is 

utilized as a part of the dc– dc control converter of the 

proposed sun oriented power era framework, this corrupts 

the power proficiency of the proposed sun based power 

era framework. Nonetheless, the power exchanged by the 

transformer is short of what 33% of the sun powered 

yield control in the proposed dc– dc control converter, 

experimental results for the power efficiency of the 

proposed solar power generation system. The solar cell 

ly to simplify the 

adjustment of output power in the experimental process. 

dc power converter, 

there is lower power efficiency. Hence, the higher input 

voltage of solar power generation system will result in 

 

Experimental results for the MPPT 

performance of the proposed solar power  

 

Experimental results for the power efficiency 

of the proposed solar power generation system. 

dc control converter. Since a transformer is 

dc control converter of the 

proposed sun oriented power era framework, this corrupts 

the power proficiency of the proposed sun based power 

power exchanged by the 

transformer is short of what 33% of the sun powered 

dc control converter, 

and the vitality put away in the charging inductance of 

the transformer is exchanged forward to the yield 

capacitor. Consequently, the debasement of energy 

productivity caused by utilization of the transformer in 

the proposed sunlight based power era framework is not 

genuine. 

 

1. 4. Conclusion

 

This paper proposes a solar power generation system to 

convert the dc energy generated 

ac energy that is fed into the utility. The proposed solar 

power generation system is composed of a dc

converter and a seven-level inverter. The seven

which simplifies the circuit configuration. Furthermore, 

only one power electronic switch is switched at high 

frequency at any time to generate the seven

voltage. This reduces the switching power loss and 

improves the power efficiency. The voltages of the two 

dc capacitors in the proposed seven

balanced automatically, so the control circuit is 

simplified. Experimental results show that the proposed 

solar power generation system generates a seven

output voltage and outputs a sinusoidal current that is in 

phase with the utility voltage, yielding a power factor of 

unity. In addition, the proposed solar power generation 

system can effectively trace the maximum power of solar 

cell array. 
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