
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16569-POD 
978-1-5090-4651-5 

2016 51st International 
Universities Power Engineering 
Conference (UPEC 2016) 

Coimbra, Portugal 
6-9 September 2016 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP16569-POD 
ISBN (Print-On-Demand):  978-1-5090-4651-5 
ISBN (Online):   978-1-5090-4650-8 
 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 

 
 
 



Page :

1

7

13

17

23

29

35

42



49

54

60

65

71

76

82

87

93

98



104

110

116

121

127

133

139

145

151

157

164



170

176

181

186

192

198

203

209

215

220

226

232



238

244

249

255

260

265

270

276

282

288

294



298

303

309

314

319

324

330

336

342



348

353

359

365

370

376

382

389

395

401



407

413

419

425

430

436

442



446

452

456

462

468

473

479

485

491

497

503

509



512

518

525

531

537

543

549

555

560

566

571



576

582

588

594

600

606

610

616

621

627



632

638

644

650

656

662

668

680

686



692

698

706

712

718

724

730

736

740

745



751

757

763

768

774

778

784

790

795

801

807



813

819

825

832

837

842

848

854

858

864

869



873

879

885

891

897

901

907

913

919



925

930

936

942

947

952

958



964

970

976

981

674




