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Abstract: 

 Switched boost inverter (SBI) is a single-stage power converter derived from Inverse Watkins Johnson topology. Unlike the 

traditional buck-type voltage source inverter (VSI), the SBI can produce an ac output voltage that is either greater or less than the 

available dc input voltage. Also, the SBI exhib its better electromagnetic interference noise immunity when compared to the VSI, 

which enables compact design of the power converter. Another advantage of SBI is that it can supply both dc and ac loads 

simultaneously from a single dc input. These features make the SBI suitable for dc nanogrid applications. In this paper, the SBI is 

proposed as a power electronic interface in dc nanogrid. The structure and advantages of the proposed SBI -based nanogrid are 

discussed in detail. This paper also presents a dq synchronous reference- frame-based controller fo r SBI, which  regulates both dc 

and ac bus voltages of the nanogrid to their respective reference values under steady state as well as under dynamic load var iat ion 

in the nanogrid. The control system of SBI has been experimental ly validated using a 0.5-kW  laboratory prototype of the SBI 

supplying both dc and ac loads simultaneously, and the relevant experimental results are given in this paper. The low cross 

regulation and the dynamic performance of the control system have also b een verified experimentally for a 20% step change in 

either dc or ac load of SBI. These experimental results confirm the suitability of the SBI and its closed-loop control strategy for dc 

nanogrid applications. 

 

Key Terms: DC nanogrid, switched boost inverter (SBI),synchronous reference frame (SRF) control.  

 

I. 1 INTRODUCTION 

DC NANOGRID is a low-power dc     d istribution    system 

suitable for residential power applicat ions [1]–[3]. The 

average load demand in the nanogrid is generally  met by the 

local renewable energy sources like solar, wind, etc. An 

energy storage unit is also required in the nanogrid to ensure 

uninterruptible power supply to the crit ical loads and to 

maintain power balance in the nanogrid. Fig. 1 shows the 

schematic of a dc nanogrid consisting of a solar panel as an 

energy source, a storage unit, and some dc and local ac 

loads. The solar panel is associated with a series blocking 

diode DS to avoid reverse power conduction. As the 

dynamic behaviors of all the different units of nanogrid are 

not uniform, they are interfaced to a common dc bus using 

power electronic converters, as shown in Fig. 1. As per the 

consumer preference, each dc load in the nanogrid also has 

its own power electronic interface [1]–[3] which is not 

shown in Fig. 1 for simplicity.In the nanogrid structure Fig. 

1, three different power converterstages are used to interface 

the renewable energy source,energy storage unit, and the 

local ac loads in the system to the dc bus. This paper 

proposes a structure of the dc nanogrid using switched boost 

inverter (SBI) [4]– [6] as a power electronic interface. Fig. 2 

shows the structure of the proposed SBI-based dc nanogrid, 

and Fig. 3 shows the circuit diagram of the SBI supplying 

both dc and ac loads. 

 
Fig. 1. Schematic of a dc nanogrid. 

As shown in Fig. 3, the SBI has one active switch (S), two 

diodes (Da , Db  ), one inductor (L), and one capacitor (C) 

connected between voltage source Vg and the inverter 

bridge. A low-pass LC filter is used at the output of the 

inverter bridge to filter the switching frequency components 

in the inverter output voltage vAB. As shown in Fig. 3, the 

capacitor C (connected between node VDC and ground) of 

SBI acts as a dc bus for dc loads while the capacitor Cf 

(connected between nodes AO and BO ) of SBI acts as an ac 

bus for ac loads. The operating principle and pulsewidth 

modulation (PWM) control of the SBI have been explained 

in Sect ion III of this paper. Fig. 2 shows structure of the 

proposed SBI-based dc nanogrid which has the following 

advantages when compared to the conventional structure 

[1]–[3] 

1) SBI is a single-stage power converter that can supply 

both dc (between node VDC and ground) and ac loads 

(between nodes AO and BO ) simultaneously from a single 

dc input. So, it can realize both the dc-to-dc converter for 

solar panel and the dc-to-ac converter in a single stage. This 

decreases size and cost of overall system. 

 

 
 

 

Fig. 2. Structure of the proposed SBI-based dc nanogrid. 
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Fig. 3. Circu it diagram of SBI supplying both dc and ac 

loads. 

2) The output ac voltage of SBI can be either higher or 

lower than the available source voltage. So, it  has wide 

range of obtainable output voltage for a g iven source 

voltage. 

3) SBI exhib its better electromagnetic interference (EMI) 

noise immunity when compared to a tradit ional voltage 

source inverter (VSI), as the shoot-through (both switches in 

one leg of the inverter bridge are turned ON simultaneously) 

due to EMI noise will not damage the inverter switches [4]. 

This reduces extra burden on the power converter protection 

circuit and helps in realization of compact design of the 

power converter. 4) As the SBI allows shoot-through in the 

inverter legs, it doesnot require a dead-time circuit and 

hence eliminates the need for complex dead-time 

compensation technologies [9], [10]. Th is paper presents a 

structure of the SBI-based dc nanogrid and its advantages 

compared to the conventional structure shown in Fig. 1. 

This paper also describes the steady-state and smallsignal 

analysis of SBI supplying both dc and ac loads along with 

its PWM control technique. Also, a closed-loop control 

strategy of SBI that regulates both the dc and ac bus 

voltages of SBI to their respective reference values has been 

given in this paper. The closed-loop control strategy has 

also been experimentally validated using a 0.5-kW 

laboratory prototype of SBI shown in Fig. 3. The 

organization of this paper is as follows. Section II presents a 

review of the SBI and its comparison with the traditional 

twostage conversion system. Section  III describes the 

steady-state operation of the SBI supplying both dc and ac 

loads, followed by its PWM control strategy. The small-

signal analysis of SBI and design of a closed-loop control 

system using synchronous reference frame (SRF) approach 

has been given in Section IV. In  Section V, the control 

strategy has been experimentally validated using a 0.5-kW 

laboratory prototype of SBI controlled using 

TMS320F28335 DSP. Section VI presents some concluding 

remarks of this paper. Note that in this paper, GS , GS 1 , 

GS 2 , GS 3 , and GS 4 represent the gate control signals of 

switches S, S1 , S2 , S3 , and S4 , respectively, fed through 

a noninverting gate driver. Lowercase letters are used to 

represent the sinusoidal signals and uppercase letters are 

used to represent the dc signals. Uppercase letter with a hat 

(ˆ) represents peak value of a signal, while lowercase letter 

with a hat (ˆ) represents small-signal variation in the signal. 

Also ¯Xis the phasor representation of a sinusoidal signal x. 

The superscript “∗” is used to represent the reference signals 

to thecontrol system of dc nanogrid.  

 

 

II. SWITCHED BOOS T INVERTER 

TOPOLOGY 

SBI is a single-stage power converter derived from Inverse 

Watkins Johnson (IWJ) Topology [4]. This topology 

exhibits properties similar to that of a Z-source inverter 

(ZSI) [7] with lower number of passive components and 

more active components.This section presents a review of 

the approach used to derive the SBI from IWJ topology. A 

detailed comparison of SBI with a tradit ional two -stage dc-

to-ac conversion system is also given in this section. 

 

A  . Derivation of SBI From IWJ Topology 

 

The schematic of IWJ converter [26] is shown in Fig. 4(a) 

and its equivalent circuits in D·TS and (1 – D)·TS intervals 

of a switching cycle TS are shown in Fig. 4(b) and (c), 

respectively. As shown in Fig. 4(b), during D·TS interval, 

the two switches of the converter are in position 1, and 

inductor L is connected between the input and the output. 

Similarly, during (1 –  D)·TS interval, the switches are in 

position 0 and the inductor is connected between the output 

and the ground, as shown in Fig. 4(c). Interchanging the 

D·TS (position 1), and (1 – D)·TS (position 0) intervals of 

IWJ converter leads to Fig. 4(d). Th is configuration is 

named as the complementary IWJ (CIWJ) topology in [4]. 

Note that this interchange has no impact on the states of the 

converter. However, as far as implementation is concerned, 

this will imply that the controlled  switch and diode o f CIWJ 

and IWJ are interchanged. 

 

 

 
 

Fig. 4. (a) Schemat ic of IWJ topology.  

  (b) Equivalent circuit of IWJ topology in D·TS interval.  

  (c) Equivalent circu it of IWJ topology in (1 – D)·TS 

interval. 

  (d) CIWJ topology. 

 

The realizat ion of CIWJ topology using power 

semiconductor devices [4], [5]. The output of this converter 

is a dc voltage VDC. In order to convert this dc voltage to 

an ac voltage, one has to use a VSI. This VSI may  be 

directly connected at the output node VDC of CIWJ 

topology [shown in Fig. ], which becomes a cascaded 

connection of a dc–dc converter and a regular VSI. But this 

combination cannot overcome the general limitations of a 

traditional VSI [7], [8], viz., 1) dead-time is necessary to 

prevent the damage of the switches in the event of shoot-

through in inverter phase legs, 2) complex dead-time 

compensation technologies should be used to compensate 

the waveform distortion caused by dead time. 

SBI has following advantages: 
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1) In the event of shoot-through in any phase leg of the 

inverter bridge, the d iode Db is reverse-biased and 

capacitor C is disconnected from the inverter bridge. 

Now, the current through the circuit is limited by the 

inductor L. So, similar to ZSI, shoot-through does not 

damage the switches of the SBI also. 

 

2)  As the SBI allows shoot-through, no dead-time is 

needed to protect the converter. Also this circu it 

exhibits better EMI noise immunity compared to a 

traditional VSI. 

 

3)  Since dead-time is not required, there is no need of 

extra dead-time compensation technologies to 

compensate the waveform distortion caused by dead-

time. 

 

B . Comparison of SBI With a Traditional Two-Stage 

DC-to-AC Conversion S ystem: 

In the previous section, it is shown that the SBI is 

asingleinput, two-output (one dc output and one ac output) 

power converter derived from IWJ converter and a VSI. 

Similar to the traditional two-stage dc-to-ac conversion 

system shown in Fig. 5, the SBI can also generate an ac 

output voltage that is either greater or less than the input dc 

voltage. However, the SBI has certain advantages and 

limitat ions when compared to the twostage conversion 

system shown in Fig. 6, which are discussedbelow.  

 

1) Dead-Time Requirement: A shoot-through event in the 

inverter bridge of the two-stage conversion system damages 

the power converter stage, as well as the dc loads connected 

to the dc bus of the nanogrid. So a dead-time circuit is 

necessary to min imize the occurrence of shoot-through 

events in this systemMoreover, to compensate the waveform 

distortion caused bydead-time, one has to use the complex 

dead-time compensation technologies [8]–[10]. Th is is not 

the case with SBI, as it allows shoot-through in the inverter 

phase legs. So the use of SBI eliminates the need for a dead-

time circu it as well as the requirement o f dead-time 

compensation technologies. 

 

2) Reliability and EMI Noise Immunity:  Even with a 

deadtime circuit, the probability of a shoot-through event 

cannot be eliminated completely because an EMI noise can 

also cause shoot-through in the inverter phase legs [4], 

[7].With the use of SBI, the shoot-through event does not 

damage the switches of the power converter. So, SBI 

exhibits better EMI noise immunity and hence has better 

reliability compared to the two-stage conversion system. 

 

3)   Extreme duty cycle operation: At the ext reme duty ratio 

operation (e.g., for D ≥ 0.75) of a conventional boost 

converter, the inductor L is charged over a longer time 

duration in the switching cycle, and very  small t ime interval 

is left to d ischarge the inductor through the output diode Db 

. So this diode should sustain a short pulsewidth current 

with relat ively h igh amplitude. Also, this causes severe 

diode reverse recovery current and increases the EMI noise 

levels in  the converter [11]–[14]. This also imposes a limit 

on the switching frequency of the boost converter and thus 

increases the size of the passive components used in the 

two-stage conversion system shown in fig 5. 

 

 

 
 

Fig. 5. Traditional two-stage dc-to-ac conversion system: 

Boost converter cascaded with a VSI 

 

4) Voltage Stress of Switching Devices: Table I compares the 

voltage stress of the semiconductor devices used in the SBI 

and the two-stage conversion system shown in Fig. 5. From 

this table, it  can be observed that the switch “S” has less 

voltage stress (VDC –  Vg  ) in  case of SBI. For all other 

devices, the voltage stress is same for both SBI and the two-

stage conversion system. 

 

 
 

Table 1: Voltage stress comparison of sbi and two-stage 

conversion system. 

 

5) Maximum conversion ratio: The maximum conversion 

ratio (VDC/Vg ) of a pract ical boost converter cannot 

exceed 3.0 (approximately), due to the effects of various 

nonidealities [26] such as DCR/ESR of the passive 

components, on-state voltage drops of the semiconductor 

devices, etc. This value may slightly  vary depending on the 

actual values of nonideal elements present  in the converter. 

Similarly, the rms ac output voltage (vAC (rms)) of a single-

phase inverter using sinusoidal PWM cannot excee √ 2 

times the dc link voltage (VDC) [25], [27] in the linear  

modulation range (0 < M < 1), for a low distortion sine 

wave output. So the maximum overall rms  ac-to-dc 

conversion ratio of two-stage conversion system shown in 

Fig. 5 is approximately  2.12. This value may still decrease if 

the effects of nonidealities  in VSI are taken into 

consideration.  

 

The rms ac-to-dc conversion ratio of the two-stage 

conversion ratio may be increased slightly by using 

semiconductor devices with very low forward voltage drops 

and passive components with very low ESR/DCR. This 

enhances the overall cost of the power converter stage. 

Another way to increase the conversion ratio of the two-

stage conversion system is to use high stepup dc-to-dc 

converters [12]–[14] or the converters with transformer/ 

coupled inductor [8], [26]. These converters require 

additional semiconductor devices and passive components 

which increase the size as  well as cost of the power 

converter stage. 
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6) Number of Control Variables: Similar to a two-stage 

conversion system, the SBI also has two control variables: 

Shoot through duty ratio (D) and the modulation index 

(M).The dc bus voltage VDC is controlled by D, while ac 

output voltage of the converter is controlled by M. 

However, similar to ZSI [7], the value one of these two 

control variab les decides the upper limit of the second 

control variable o f SBI. The mathematical relation between 

D and M depends on the control technique used. Note that, 

as mentioned above, it is possible to extend most of the 

PWM control techniques of ZSI [15]–[17] to control the SBI 

also. 

 

7) Number of Devices: As shown in Fig. 3, the SBI requires 

five active switches, six diodes, two inductors, and two 

capacitors for its realization. The two-stage conversion 

system shown in  Fig. 6 uses only one diode (Da ) less 

compared to the SBI. However, in a dc nanogrid, the input 

comes from a renewable energy source, e.g., solar panel or 

fuel cell, which should always be associated with a series 

diode to block the reverse power flow [7], [18], [19]. So the 

diode Da of SBI can be a part o f the renewable energy 

source which eliminates the need for an external d iode. 

Thus, the number of devices in both converters is same. 

 

III. STEADY-S TATE ANALYS IS AND PWM  

CONTROL OF SBI S UPPLYING BOTH DC AND AC 

LOADS: 

 

A ) Steady-State Analysis of SBI: The circu it diagram of 

SBI supplying both dc and ac loads is shown in Fig. 3. Fig. 

6(a) and (b) shows the equivalent circuits of SBI during the 

shoot-through interval D·TS and non-shootthrough interval 

(1 – D)·TS of the inverter bridge, respectively. As shown in 

Fig. 6(a), during D·TS interval, the inverter is in shoot-

through zero state and switch S is turned ON. The diodes Da 

and Db are reverse biased as VDC > Vg . In this interval, 

capacitor C charges the inductor L through switch S and the 

inverter bridge. So, the inductor current  equals the capacitor 

discharging current minus the dc load current. 

 

During (1 – D) ·TS interval, the inverter is in non-

shootthrough state and the switch S is turned OFF. The 

inverter bridge is represented by a current source in this 

interval as shown in the equivalent circuit of Fig. 6(b). Now, 

the voltage source Vg and inductor L together supply power 

to the dc load, inverter, and the capacitor through diodes Da 

and Db . The inductor current in this interval equals the 

capacitor charging current added to the inverter input 

current and the dc load current. Note that the inductor 

current is assumed to be sufficient enough for the 

continuous conduction of the diodes Da , Db  for the entire 

interval (1 – D)·TS. Fig. 7(c) shows the steady-state 

waveforms of the converter operation for one switching 

cycle TS with respect to the gate control signal GS of switch 

S. From Fig. 6(a) and (b). 

 
 

Fig 6(a) Equivalent circuit o f SBI in D·TS interval.  

(b) Equivalent circuitof SBI in (1 – D)·TS interval. (c) 

Steady-state waveforms. (d) Transfer (dc–dc ) 

characteristics of SBI. 

 

B ) PWM Control of SBI: 

The SBI utilizes the shoot-through interval of the 

H-bridge to invoke the boost operation. So, the traditional 

PWM techniques of VSI [25], [27] have to be modified to 

incorporate the shoot-through state, so that they are suitable 

for SBI. In [6], a PWM scheme for SBI is developed based 

on the traditional sine-triangle PWM with unipolar voltage 

switching [25], [27].This technique has been illustrated in 

Fig. 7 during positive and negative half cycles of the 

sinusoidal modulation signal vm(t).shown in fig8(a). 

 As shown in  Fig. 7(b) and (d), during positive half 

cycle of vm(t) (vm(t) > 0), the gate control signals GS 1 and 

GS 2 are generated by comparing the sinusoidal modulation 

signals vm(t), and –vm(t) [shown in Fig. 7(a)] with a h igh-

frequency triangular carrier vtri(t) of amplitude Vp . The 

frequency fS ofthe carrier signal is chosen such that fS _fO . 

Therefore, vm(t) is assumed to be nearly  constant in Fig. 

8(d). The signals ST1 and ST2 are generated by comparing 

vtri(t) with two  constant voltages VST and –VST, 

respectively. The purpose of these two signals is to insert 

the required shoot-through interval D·TS in  the PWM 

signals of the inverter b ridge. Now the gate control signals 

for switches S3 , S4 , and S can be obtained using the 

logical expressions given as follows  

       GS3 =GS2+ST1 ; GS4 =GS1 +ST2 ; GS = ST1 +ST2 

Similarly, as shown in Fig. 7(c) and (e), during negative half 

cycle of vm(t) (vm(t) < 0), the gate control signals GS3 and 

GS4 are generated by comparing the modulation signals –

vm(t), and vm(t) with the triangular carrier vtri(t). The 

shoot-through signals ST1 and ST2 are generated in the 

same manner as in the positive half cycle. The gate control 

signals for switches S1 , S2 , and S can be obtained using 

the logical expressions given as follows.  

      

  GS1 =GS4+ST1 ; GS2 =GS3 +ST2 ; GS = ST1 +ST2 
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It can be observed from Fig . 7 that, during positive half 

cycle of vm(t), the shoot-through signals ST1, ST2 are 

logically added toGS2 , GS1 , respectively, while in 

negative half cycle of vm(t), these signals are logically 

added toGS4 , GS3, respectively. This takes care that all 

four switches of the inverter bridge equally participate in 

generating the shoot-through interval. Note that with this  

PWMcontrol technique, the shoot-through state of the 

inverter bridge will have no effect on the harmonic spectrum 

of the inverter’s output voltage vAB, if the sum of shoot-

through duty ratio (D) and the modulat ion index (M) is less 

than or equal to unity [6], i.e.,  

 

M + D ≤ 1. 

 

If the values of M and D are chosen according to (12), the 

peak value of the ac output voltage vAc 

Inequality (12) limits the maximum ac-to-dc conversion 

ratio of SBI that can be achieved with this PWM control 

technique. However, as the operation of SBI is similar to 

that of a ZSI, it is possible to extend maximum boost control 

and maximum constant boost control techniques of ZSI 

[15]–[17] to SBI.W ith these techniques, the sum of M and D 

of SBI can be more than unity. Thus, the SBI can achieve 

higher ac-to-dc conversion ratios with these control 

techniques. 

 

IV. CLOS ED-LOOP CONTROL OF SBI 

Fig. 9 shows the closed-loop control architecture of the SBI 

supplying both dc and ac loads. In this scheme, the task of 

the controller is to generate gate control signals (GS , GS 1 , 

GS 2 ,GS 3 , and GS 4 ) for SBI shown in Fig. 3 such that 

the voltages at the dc bus (VDC) and the ac bus (vAC) are 

regulated to their respective reference values V ∗ DC and v∗ 

AC. As shown in Fig. 9, the controller for the dc nanogrid 

has been implemented in dig ital domain using Texas 

Instruments TMS320F28335 DSP [30], [31]. This DSP has 

a built-in 12-b it analog-to-digital converter that accepts 

analog feedback signals (VDC, vAC, and iLf ) from SBI 

and converts them into digital domain. These feedback 

signals along with the reference signals for the ac and dc bus 

voltages are given as inputs to the controller b lock. The 

controller b lock has two separate control loops for 

controlling the dc bus voltage VDC and ac bus voltage vAC. 

The ac bus voltage controller has a cascaded control 

structure with an inner current control loop and an outer 

voltage control loop. Note that, as the ac bus voltage 

controller is designed using SRF approach [20]–[22], the 

reference for ac bus voltage v∗ AC is directly given in dq 

domain (V ∗ d ,V ∗ q , and frequency ω) in Fig. 9, in order 

to reduce the extra computational burden on the DSP.  

The outputs of the controller block are shoot-through duty 

ratio D and modulation signal (m = vm(t )) o f the SBI. These 

aregiven as inputs to the enhanced pulsewidth modulation 

(ePWM) modules [31] o f DSP which are the key peripherals 

to generatethe PWM signals of SBI.  

 

 

 
Fig7: 

(a) Sinusoidal Modulation Signals vm (t) and –vm (t ). 

 (b) Schemat ic of the PWMcontrol circuit when vm (t) > 0. 

(c) Schematic of the PWMcontrol circuit  when vm (t) < 0. 

(d) Generat ion of gate control signals for SBI when vm (t) 0 

(e) Generation of gate control signals for SBI when  

vm (t) < 0. 
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Fig 8:Closed-loop control architecture of the dc nanogrid 

 

A  Complete Block Diagram of the Closed-LoopControl 

System: the complete block d iagram of the closed-loop 

control system of SBI for dc nanogrid applications. As 

shown in Fig. 11, the control system has a dc bus voltage 

controller that regulates the dc bus voltage VDC to its 

reference value V ∗ DC. The output of this controller is the 

shoot-through duty ratio D of the SBI. The ac bus voltage 

controller has a cascaded control structure with an inner 

current controller b lock and an outer voltage controller 

block, as shown in Fig.11 . The detailed v iew of these two 

controllers is given in Fig. 9. Note that, as the ac bus voltage 

controller is implemented using SRF approach, the feedback 

signals (vAC, iLf ) should also be transformed  from single 

phase (1Φ) to dq domain. This transformation involves 

following two steps. 

 

Step 1: 1Φ to αβ transformation: 

The sensed sinusoidal voltage vAC of SBI is passed through 

a quadrature   signal generator  (QSG) that is based on 

Second  -order generalized integrator  (SOGI) [23]. The 

tuningfrequency of the SOGI is  set to the input frequency ω, 

as shown in Fig. 11. The outputs of the SOGI-QSG are two 

inquadraturesinusoidal signals vα and vβ such that ¯ Vα = ¯ 

VAC and ¯ Vβ = (−j1). ¯ VAC. A similar technique is used 

to transform the sensed sinusoidal current iLf into αβ 

domain, as shown in Fig. 11. 

 

Step 2: αβ to dq transformation:  

In this step, the sinusoidal signals (vα , vβ ) and 

(iα, iβ) are premultiplied  by the transformation matrix, bus 

voltage controller, as shown in  Fig. 15. The outputs of the 

ac bus voltage controller are the modulat ion signals of the 

SBI in  dq domain, i.e., Md and Mq . From these two dc 

signals in dq domain, the sinusoidal modulation signal, m (= 

vm(t )) o f SBI can be obtained using dq to 1Φ transformation 

given in the 

vm (t) = m = Md . sin θ +Mq . cos θ 

The outputs of the controller b lock (D and m) are given as 

inputs to the ePWM modules [31] of DSP in order to 

generate the gate control signals (GS , GS 1 , GS 2 , GS 3 , 

and GS 4) for SBI, using the PWMcontrol technique 

 

 

 
 

Fig. 9 Block d iagram of the ac bus voltage 

controller, (a) outer voltage controller, and (b) inner current 

controller 

 

 

 
 

 

Fig. 10. Complete Block d iagram of the DSP-based 

controller for the SBI supplying both dc and ac loads. 

 

 

 



    

 

International Journal of Engineering Science  and Computing, August 2016           2890                                                             http://ijesc.org/ 

 
(a) 

 

(b) 

 
 

(c) 

 
(d) 

Fig : 11 (a) Input DC Voltage obtained from the PV panel,  

(b) Gat ing signals of SBI switches, 

(c) Output DC voltage  

(d) Output AC voltage of the proposed SBI based DC 

nanogrid. 

 

V. CONCLUS ION 

This project presents a novel power electronic interface 

called switched boost inverter (SBI) for dc nanogrid 

applications. It is shown that the SBI is a single-stage power 

converter that can supply both dc and ac loads 

simultaneously from a single dc input. It is also proven that 

the SBI can  generate an ac output voltage that is either 

higher or lower than the available source voltage. This paper 

also describes the advantages and limitations of SBI when 

compared to the ZSI and the traditional two-stage dc-to-ac 

conversion system. The steady-state and small-signal 

analysis of the SBI supplying both dc and ac loads, and a 

PWM control technique suitable for SBI are also described 

in this paper.  Switched boost inverter (SBI) can produce an 

ac output voltage which is either greater or less than that of 

the dc input voltage. This also exh ibits better Electro 

Magnetic Interference (EMI) noise immunity as compared 

to the VSI, which  enables compact design of the power 

converter. It allows the shoot through switching state for 

boosting the input voltage and, compensates the dead time 

effect which causes the serious output voltage waveform 

distortion and avoids the risk of damaging the inverter 

switches. Therefore this circuit eliminates dead time circu it 

and complex dead time compensation technologies and 

thereby reduces the size and cost as compared to two stages 

DC to AC conversion system.   It can supply both ac and dc 

loads simultaneously from a single dc input source. These 

features cannot be obtained in the traditional inverters and 

they are more advantageous for DC nanogrid applications.  

 

VI. FUTURE SCOPE 

The system can be used operate a more than one load 

because of two different output is getting. And also DC 

output can be inverted and fed to AC load. We d iscussed 

more about nano, micro and smart grid. We can also 

improve the high voltage DC transmission and very high 

frequency AC transmission.  We can also introduce resonant 

concept to reduce the switching losses and soft switching is 

done. This may reduce the distortion and improve the entire 

system effic iency.   
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