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ABSTRACT

' The Smant Grid sy .
I System typically deals with different issues involving security and Power

“ Quality (PQ) i
mpr : 4 N .
Provement. With massive usage of power electronic devices and growh of

- nonlinear loads - ; : -
» harmonics are inserted into the system. So, it is important to mainlan the
) L qu

)

ﬂli {Jf » . - -
R v ty the power for the efficient functioning of the end user equipment. The well-known

Flexib ' -
< 1 le AC Transmission System (FACTS) devices like Unified Power Quality Conditioners
o (UPQC) are usually eruployed to resolve the issues related to voltage sag, swell, tlicker, PQ,

i
e 41
b
a::l-

and neutral current reduction of distribution systems. UPQC is a custom powered device which
~* Is considered as the grouping of DVR and D-STATCOM which performs series, shunt

e

[

;f’basnd ~optimization (BBO) with harmonics elimination techniques for modified upPQC.

)E compensating and phase shifting at the same time. An UPQC itself inserts harmonics into the _
- system that affects the system stability for sensitive loads. This paper describes biogeography

¥ ,_.l‘,pdi-liféﬁtcd with Smart Grid. At fault condition UPQC mitigate the fault with simultaneous or .

. individual operation of series-shunt converters. The excitation of Modified UPQC converters
8> . Yoa T “Hhoa

¥ j with DC link capacitor are obtuined from PV (Photo-Volaic) panel.
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CHAPTER 6
CONCLUSION AND FUTURE SCOPE

6.1 CONCLUSION:

- A noticeable trend in distribution systems i the emergence of distributed
hannomc ‘producing loads. These loads typically have compi arable sizes and
distributed all over an electric network. There is a need to develop new techniques 0

assess harmonic distortions for systems with distributred harmonic sources, The

-objective of the project is to minimize the power quality problems with He

implementation of power quality enhancement device pv UPQC. This device has the
capacity to improve the power quality at the point of installation. Without pv UPQC
the system voltage and currents are unbalanced undar fault condition with THD of

6.02% . When we applied pv UPQC with Pl controller the output voltage is balanced
and still some distortions observed in current waveforms under: fault conditions the:
THD is reduced to 2.74%. By using the proposed Hybrid controller with bv UPQC the
system output vbllage and currents are balanced without any distortion and the THD is
reduced finally to 0.08%. Hence the analysis proves that the proposed Hybrid controller
with UPQC achieved better results when compared to the existing models.
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ABSTRACT

The increase in demand for clean sources of encrgy is getling more altention in cceat tine

Electric vehicle (EV) is an important arca to fulfil this demand. However, one of the major
0135130.185 in the growth of EV is the longer charging time. Therefore, there is o delfnite noed!
: ; fq{hsﬂcgon of charging time in EVs. Constant current charging of EV can help 10 89,ver

this 'pr‘oblcm. That’s why, the role of DC-DC converter is very important. DC-DC convernon

E‘ are commonly utilized in electronic devices such as mobile phones, computers etc. This paper
; presents the possibility of grid connected constant current charging of EV with buck DC-DC
1':r - converter through fuzzy logic control LFLCj. FLC is easy to implement without the requirement=

of intensive mathematical modelling. The complete model of the considered system has been
de\*éloped in MATLAB/’Simulink. The achieved simulation results show the viubility and
capability of the proposed scheme. Keywords— DC-DC converter, fuzzy logic controller,
electric ve_'hic_le. - _ EGE 3~
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CHAPTER 8
CONCLUSION

In this project, the complete model of EV charging system with the utilization of fuzzy logic
) 4 - . F ) ol e LAE
* 1 controller is presented. The complete simulation model has been developed in MATLAE
!‘-

. . . . N in VU r-,".:hrw 1Q
/Simulink. The achieved simulation results show how easy FLC can be vsed in EV chargin

experimental validation of the proposed scheme can be performed.
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CHAPTER 6
CONCLUSION
i
.“-"-.”4 The four quadrant operation is simulated for the electric drive with maximun oicero
=t

¥ . & 3 » { e f-. 1!_ -
" ecping in mind the fuel constraint, The battery is charged during the regenerative moce aid the
- =] . .
| ] i - - quires the
=~ speed control using the closed loop control is performed. The proposed method requir

minimum hardware and the operation can be controlled in all the four quadrants. During the

- e T . : . i_directional converter to charge the
. regenerative mode, the Kinetic energy is returned via the bi-directiona <

¥

attery. The abovementioned proposal could be applied in electric vehicle downhill run b
q;"'.‘ controlling the speeding in gravitational action where the speed becomes more than the referenc

ical i ion i d method.
4 speed. The practical ;rnplementatlo?ls under progress for the proposed me
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ABSTRACIT

Power conversion systems for electric vehices (Ehs) have heen

- researched to improve power density and efficiency @t low Cost [0 atisiy
- theses need for EVs, this project proposes a novel battery charging svstem e
S integrates a non-isolated on-board charger (OBC) and low-voitage do-da
converters (LDCs) by sharing the semiconductor devices and mechan oo
: clements. Thus, the volume of LDCs is reduced dramati cally compared »witb g
y conventional non-integrated charging system. The pro;ao:ed integrated system
is configured based on a driving condition that is derived from the analysis of
vehicle operating modes. In order to improve system performance, an
f{f’? asyl_lch.ronouscomrol algorithm is: applied to control the OBC opumally. In te
3 ‘3 ‘ LDC system, two LLC resonant converters are composed by sharing &
. transformer and secondary side components. To increase the efficiency of each
? 3 LDC, which are operated in the wide input and output voltage range, a duty and
' frequency control algorithm is proposed. -
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CHAPTER?
CONCLUSION AND FUTURE SCOPE

¢ 9.1 CONCLUSION:
’ In this project, the design and implementation of an integrated power unit
for EVs was presented in order to improve the power density and efficiency.
An integrated charger structure to integrate the OBC-and LDC was proposed
e --?' - by using a structural analysis of a cascaded buck-boost converter. The desrgn
method for the OBC and an asynchronous control algorithm to reduce the
inductor current were proposed. The integration of the LDC, which shares the
. transformer and the second side, with a duty and frequency control to Improve
llllll efﬁmency, was designed. The proposed 1nte°raled power unit minimizes both
the number of power devices and the volume of the passive components. 1n
addition, effictency was mrproved by adapting novel control algorithms such
" as an asynchronous control algorithm for the OBC and a duty and frequency
hybrid control algorithm for the LDC. High performance in charging the
batteries was also achieved across a wide input and output voltage range. The
proposed integrated power unit including control algonthm was verified by

operation condmons
cxpcnmcnt under various op

The OBC prototype achieves a peak efficiency value 0f 97.3% in boost

‘ | opcration modﬂ and 97% in buck operation mode. The H-LDC achieves a pé'dk :‘
_ _ificiency of 93.1 9%, and the L-LDC achieves a peak effi iciency of 92,29,

‘ fthe LDCs is 1.87L, which is 85%

- And,
o of the conventional 1 DC
average volume, by maintaining the efficiency compared with other res
B 'l'bCrefore the proposed integrated system could be used as an etfccu\e mc;t
~ -. faol dcnmyofp VeI copversion | tsf ) __I:' 3

' the total volume ©
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ABSTRACT
Power conversion systems for clectric vehicles (EVo) have
rescarched to improve power density and efficiency at low cost. To <o
theses need for EVs, this project proposes a novel battery charging system that

integrates a non-isolated on-board charger (OBC) and low-voltuze

- converters (LDCs) by sharing the semiconductor devices and mechanica?

clements. Thus, the volume of LDCs is reduced dramatically compared with a
conventional non-integrated charging system. The proposed integrated system
1s configured based on a driving condition that is derived from the analysis of
vehicle operating modes, In order to Improve system pcrforméncc, an
asynchronous control algorithm is applied to control the OBC optimally. In the

LDC system, two LLC resonant converters are composed by sharing a

- transformer and secondary side components. To increase the efficiency of each

LDC, which are operated in the wide input and output voltage range, a duty and

frequency control algorithm is proposed.
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CHAPTER 9
CONCLUSION AND FUTURE SCOPE

9,1 CONCLUSION:

In this project, the design and implementation of an integrated pow o
for EVs was presented in order to improve the power density @i =fio
An integrated charger structure to integrate the OBC and LDC wa
by using a structural analysis of a cascaded buck-boost converter. The cesio

method for the OBC and an asynchronous control algorithm to reduce th

4

inductor current were proposed. The integration of the LDC, which shares ]
transformer and the second side, with a duty and frequency control to mmprove
efficiency, was designed. The proposed integrated power unit minimizes both
the number of power devices and the volume of the passive components. IiT
addition, efficiency was improved by adapting novel control algorithms such
as an asynchronous control algorithm for the OBC and a duty and frequency
hybrid control algorithm for the LDC. High perfonnancc in {,hd_rﬂlncr the:

batteries was also achieved across a wide input and output voltage range. Thc

proposed integrated power unit including control algorithm was verified by

experiment under various operation conditions.

The OBC prototype achicves a peak efficiency value of 97.3% in boost”

operation mode and 97% in bu
cfficiency of 93.1%, and the L- LDC achieves a peak efficiency 0f 92.294. And,

the tota] yolume of the L

ck operation mode. The H-LDC achieves a peak

DCs 1s 1.87L, which is 85% of the conventional LDC

cotaini ficiency compared with other rescarct
. taining the efficiency ¢ carch,
average volume, by main 1

Ubf.d mtc;_.,rdlcd sy:.tcm could be used as an effective method
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B ABSTRACT

R -

?n:, The level of exhaust gases is rising with increasing vsage of interuaf combue dog
' engine vehicles. In order to reduce carbon emission, rescarchers wd industsy bead up

i

! for improving electric vehicle technologies in all over the word. This paper dodly it

b - design and simulation of a bi-directional power converter of electric vehicie The pow e

I.,,:\ A -

. electronics block iy comprised by batteries, bi-directional de-de converter and de
machine. The initial state of battery charge is set around 90% where the ¢l
current is 44.5 A during motor mode. The nominal voltage of battery stack 15 350V
and maximum capacity is 100 Ah. The rated power of dc machine is set to 250 HP with
500 V armature voltage and 300 V field voltage. The operating mode of power

' _gﬁqnvent:r is determined according to the torque values of de machine which is operated

in motor and generator modes. The charge and discharge conditions of batterics have

been controlled regarding to operating modes of dc machine. The bi- d:rccl:orml dede
converter is controlled with fuzzy logic controller in both modes. The pmpmed

i © converter and controller are designed to meet charge control and motor drive

requirements of an all-electric vehicle.
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| ‘_ 3 CHAPTER 9

5 CONCLUSION

ctr 1“- L o . “\-!I - 3 v
h‘{; This project presents design and control bi-directional de-de convester fos
|

clectnic vehicle. The bi-directional de-de converter is controlled with L0

ﬁ;,mlcs. When the batery is discharged, the dc machine is operated in motor mode and

bi-directional de-de converter is operated in boost mode. Variable positive toigue

* . r

- values are ﬂpplicd to the de machine and condition of the battery is obsoeved, Accord
. 1o simulation result, the battery SoC is reduced from %88 to %&7.337 und voliage

‘_E\. "

~the dc machine is constant at 500 V. When the battery is charged, the dc machine |

. ‘operated generator mode and bi-directional dc-dc converter is vperated in buck mede
© is observed. According to simulation result, the battery SoC 1s increased from % 87.337
10 %87.445. In all-clectric vehicle, regencrative breaking is occurred in this state

© Charge and discharge statcs of the battery arc the most essential for distance to

 determining.
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' ABSTRACT

with

‘ The development of advanced motor drives are primanly concerned

efficiency and reliability. Traditional motor drive technology is used in residential and

commercial appliances such as refrigeration and air conditioning systems. A brushless
~dec motor has the advantage that its efficiency is high and also maintenance required 1s

\'-c':ry low. The speed of the BLDC motor has been controlled with shoot-through Zero

states by shorting one arm of the same leg of an inverter, The Z-source inverter system

'%f has distinctive properties that it caln decrease as well as increase vollage levels b}'.

: uséng its shoot-through zero states which is not present in traditional inverters. Here at': R
|

é dynamic duty cycle control is proposed to control the BLDC motor speed utili:u'ng'

! . )

E"ii shoot-through zero states of the Z-source inverter. For commutation purposes, hall® « -«

-
w

S

sensor signals are used. The modelled has been analysed and simulated using

" P |

w iy

e

MATLAB/SIMULINK and Expcrimeﬁta] studies are carried out to verify the

e B performancc'ofthc prdposéd melhoﬂ. ' = : \ --. _
'.;.' ¥ - /_-
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IR §  CHAPTER Y
bk, {88 CONCLUSION )

A new method has presented in this Project for controlling the speed of 1he

pLDC moltor with the help of 4 Z-Source inverter, The Z-source inverter used its

¢ b

| ] ghoot-through zero state o achieve the BLDC motor (o it relerence speed Ly
'F icreasing the voltage level of the system. As reference specd changes ity value, the
} shoot-through zero states duty eyele also changes o achieve the required speed, T an

oo b clgsed-loop system, we have to change the duty cycle manually for contiolling tie

speed. The entire system (cloged-loop), controlling method and operating principle

'_att]illyzed on MATLAB/SIMULINK software. Also we discuss thiy system has lcss

‘.0.
4 g -] W ' v 1 - pag [ v g 3
| ~ switching loss as we shorted on earm only. This system is suitable where a high speed
W totque 1atio is required also stress and losy in switehes are less because one ey 1o
shorted for the shoot-through state.
} S ! ¥ - & i
;g' Pl %} - FUTURE SCOPE: ' e
s o .‘ . -

I The ripples in torque are found 1o be high so a reduetion in torque-ripple can
be studied further.

20 Back-Eml method can be employed with a Z-source inverler for speed
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