
Aalborg Universitet

A comprehensive analysis and hardware implementation of control strategies for high
output voltage DC-DC boost power converter

Padmanaban, Sanjeevikumar; Grandi, Gabriele; Blaabjerg, Frede; Wheeler, Pat; Siano,
Pierluigi; Hammami, Manel
Published in:
International Journal of Computational Intelligence Systems

DOI (link to publication from Publisher):
10.2991/ijcis.2017.10.1.10

Creative Commons License
CC BY-NC 4.0

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Padmanaban, S., Grandi, G., Blaabjerg, F., Wheeler, P., Siano, P., & Hammami, M. (2017). A comprehensive
analysis and hardware implementation of control strategies for high output voltage DC-DC boost power
converter. International Journal of Computational Intelligence Systems, 10(1), 140-152.
https://doi.org/10.2991/ijcis.2017.10.1.10

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

https://doi.org/10.2991/ijcis.2017.10.1.10
https://vbn.aau.dk/en/publications/3d715ec5-43f6-4fcf-8224-3a6acc139873
https://doi.org/10.2991/ijcis.2017.10.1.10


Downloaded from vbn.aau.dk on: July 04, 2025



1 Department of Electrical and Electronics Engineering, University of Johannesburg, Auckland Park, 
Johannesburg, South Africa

Email: sanjeevi_12@yahoo.co.in

2 Department of Electrical, Electronic, and Information Engineering,  Alma Mater Studiorum 1088AD, University of
Bologna, 40136-Bologna, Italy

Email: gabriele.grandi@unibo.it, manel.hammami2@unibo.it

3 Department of Energy Technology, Aalborg University, Pontoppidanstraede 101, 9220-Aalborg, Denmark
Email: fbl@et.aau.dk

4 Power Electronics, Machines and Control Group, Department of Electrical & Electronics Engineering, Nottingham 
University, NG7 2RD-Nottingham, United Kingdom

Email: pat.wheeler@nottingham.ac.uk

5 Department of Industrial Engineering, University of Salerno, Fisciano, Salerno, Italy
Email: psiano@unisa.it

N

Keywords

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

140

Copyright © 2017, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

Received 6 November 2015

Accepted 2 September 2016



N

VO
iO V1

i1
N S

D, D1,…, D13
C, C0, C1, …, C4

L, L0,…, L3

VC

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

141



V1
VCO=VC1

S

i1

iC iC1

iO

V1 VC

C2 C3 C4

S

i1

C
L1, L2, L3 L C2,

C3 C4

C iL0

VCO = VO

VC2 = VC3 = V C4= V1

VO = VC1 = VC+ V1

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

142



IL

S is V1

–VL-OFF

L

L1, L2, L3

VC VO

kTV1 = (1-k) TVL-OFF

VL-OFF  = [k/(1-k)] V1

VL1-OFF  = [k/(1-k)] V1
VL2-OFF  = [k/(1-k)] V1
VL3-OFF  = [k/(1-k)] V1

VC = VC-OFF = VL-OFF+VL1-OFF+ VL2-OFF + VL3-OFF
+ VC2+ VC3+VC4

VC = 4k/(1-k) V1 + 3V1

VO = VC+V1
VO = [4/(1-k)] V1

k VO i0 PO V1 i1 P1

V0
i0

V0 = [k/(1-k)] V1 i0 = [(1-k)/k] i1

V0 = [4/(1-k)] V1 i0 = [(1-k)/4] i1

V1
L
C
R
k
FSW

N VDSS 600V,
RDS(ON)=
ID

iO = [(1-k)/4] i1,
MO = 4/(1-k).

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

143



VO

VO iO

L C
L R C

VC = [(3+k)/(1-k)] V1
VC1 = VO,

VC2 = VC3 = VC4 = V1
iLO = iO

iL = [k/(1-k)] iO
iL1 = iL2 = iL3 = iL+iLO = [1/(1-k)]iO

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

144



iO iint

k

ID VDSS

k=2/3

L

L C

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

145



VO,ref

S

e(k)
de(k)

e(k)
de(k) c(k)

e(k) de(k)
E(k) dE(k)

e(k)
de(k)

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

146



E(k)
dE(k)

c(k)

E dE

N

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

147



International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

148



International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

149



Trans. IEEE Power Electron.

IEEE Trans. Ind. Electron.

IET Power Electron.
J. 

IEEE Trans. Ind. 
Electron.

IEEE Trans. Ind. Electron.

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

150



Intl. Symposium Proc. on 
Ind. Electron. Appl., ISIEA’13.

The 38th Annual Conf. on IEEE Ind. Electron. Society,
IECON’12.

IEEE Trans. Ind. Electron.

Intl. Conf. Power Electron. & 
Drive Systems, PEDS’09.

IEEE Trans. Power Electron.

IEEE Trans. Ind. Electron.

The 38th Annual Conf. on IEEE Ind. Electron. Society,
IECON’12.

IEEE Trans. Ind. Electron.

IEEE Trans. Ind. Electron.

IEEE Trans. Ind. Electron.

IEEE Trans. Ind. Electron.

IEEE Trans. Power Electron.

IEEE Trans. Ind. Electron.

IEEE
Trans. Ind. Electron.

IEEE Trans. Power Electron.

IEEE Trans. Ind. 
Appl.

The Power Bench Published by Vicor
Corporation

U.S.N.A.,
Trident Scholar Project Report

The 7th IET Intl. Conf. on 
Sustainable Energy and Intelligent System, IET-
SEISCON'14

Intl. 
J. of Modeling and Simulation, Hindawi Publishing 
Corporation, US,

Engg. Science and Technology: An Intl. J.
(JESTECH), Elsevier Publications.

Conf. Proc., 24th IEEE 
Intl. Symposium on Ind. Electron., IEEE-ISIE’15, Rio de 
Janeiro (Brazil).

Conf. Proc. of 16 IEEE Intl. Conf. on 
Environment and Electrical Engg.,

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

151



IEEE Trans. Ind. Appl. 

Engg. Science and Technology: An Intl. J 
(JESTECH), Elsevier Publications,

Engg. Science and Technology: An 
Intl. J (JESTECH), Elsevier Publications,

International Journal of Computational Intelligence Systems, Vol. 10 (2017) 140–152
___________________________________________________________________________________________________________

152


