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Generation, Sensors and Electric Machinery. Involved with graduate 

and post-graduate programs, advising students, and development of 

research. 

2021-2024:   Rector of Itajubá Federal University. 

1996-1998:   Professor at the São Paulo State University, teaching Power Systems 

Transients, Control Systems, Industrial Instrumentation. 

1995-1996:   Researcher at INMETRO, the Brazilian National Metrology Bureau, 

working with power, voltage and current measurement standards. 

1991-1993:   Director and co-founder of Quadrante Specialized Software, working 

with the development of software applied to power and industrial 

electrical systems. 

 

Professor in the graduate and undergraduate programs of Itajubá Federal University 

(since 1999), São Paulo State University (1996-1998) on electrical machines, power 

generation, industrial instrumentation and electrical measurements, energy 

conservation, energy systems planning, interconnection of dispersed generation, 

automation of power systems, power stations design and operation, economic 

feasibility studies under risk and uncertainties. During his career, Prof. Bortoni 

has advised 120+ graduate and undergraduate students. 



 

Visitant professor with universities: Politecnico di Torino (Italy), Leoben 

Montanuniversität (Austria), University of Dresden (Germany), and Ecole 

Polytechnique Federale de Lausanne (Switzerland), with focus in joint research on 

Electrical Machines, Energy Efficiency, Energy Systems, and Smart Grids. 

 

Consultancy services for the following companies: ABB (Sweden), Alstom Power 

(France) now GE (USA), American Governor (USA), Areva (France), Brookefield 

(Canada), CMS Energy (USA), Dave McKee (USA), ENEL (Italy), ESSEP (Italy), 

Hidrowatt (Italy), Lumasense (USA), Luxtron (USA), L’Offices de Kilo Moto (Zaire), 

Quadlogic Controls Corp. (USA), SIMENS (Austria), Sogreah Consultants (France), 

SULZER (Switzerland), UNDP (USA). 

 

Consultancy services for the Brazilian companies: AMPLA, ASMAE (now CCEE), 

Brennand Energia, Biolasa, Camargo Corrêa, CGEE, Bandeirante Energia, Centrais 

Elétricas da Mantiqueira, Café solúvel Brasília, CEMAT, CELESC, CELG, CEMIG, 

CEPEL, CESP, CHESF, CITÁGUA, COELBA, CON Energia, CONFAB, COPASA, COPESUL CPFL, 

CSN, DME, EDP, Efficientia, Eletrobrás, Eletronorte, Eletroriver, Eletropaulo, 

ENERGEST, ERSA, ESCELSA, EMURB, ENERGIAS, FIPE, FUPAI, FURNAS, Furukawa, GENERCO, 

Grupo Rede, HIGESA, INMETRO, Jonfra, Light, Maringá S.A. Cimento e Ferro Ligas, 

Maggi Energia, MAHLE, Maringá Energia, Mek Engenharia, Novelis, Petrobrás, 

Performance Centrais Hidrelétricas, PROCEL, PROMON, Renova Energia, SERTEP, 

Tangará Energia, Votorantim. 

 

Consultancy services for the Brazilian government and regulatory agencies (ANEEL, 

MEC, MME, PROCEL, MPF, and others) elaborating analysis, design guides for small 

power plants construction, distribution systems rules, development of a 

compensation mechanism for hydro energy systems based on reservoirs 

regularization, specification of generation quality indexes, generation technology 

economic value evaluation, on-line power plant operating condition monitoring, and 

energy conservation programs.  

 

 

7. Patents and Registered Software 

 

 

1. Patent: Aero and hydrometer with Transondas. Obtained with INPI, the Brazilian 

Property Bureau #PI9903687. 

This device allows measuring line flows using differential pressure transducer, 

without any moving parts. 

2. Patent: Energy quantities monitoring systems for power generation stations. 

Obtained with INPI, the Brazilian Property Bureau #PI0100861-7. 

This device allows the measurement of several physical quantities in order to 

obtain the efficiency of a power generating system. 

3. Registered software: ACMIT v2.1 - Software for three-phase induction motors 

analysis. Registered with in the INPI, the Brazilian Property Bureau. 

Developed to perform a complete analysis of three-phase induction motors, this 

software utilizes with several methodologies for motor analysis, depending on 

the available measurement or information, aimed at energy conservation. An 

economic analysis evaluates motor substitution feasibility. 

4. Registered software: MAQSIN v1.0 - Software for definition of synchronous 

machines operating limits. Registered with in the INPI, the Brazilian Property 

Bureau. 

Enables obtaining several synchronous machine characteristic curves from 

nameplate information, and d- and q- axis synchronous reactance, such as 

Capability curves, V curves, Power Factor curves, R-X diagrams, for several 

terminal voltages. 



5. Registered software: COGERA v1.5 - Software for cogeneration studies in sugar 

cane systems. Registered with in the INPI, the Brazilian Property Bureau. 

This software was developed to perform energy analysis in sugar cane 

cogeneration systems, determine the available energy generation, comparing with 

the energy consumption, allowing for technical and economic analysis. 

 

 

8. Development experience 

 

 

8.1 Achievements 

 

1. Keynote Speaker of Uruguay IEEE Section, 2025. 

2. Best Pioneer Hydrogen Production Project, H2LAC Plataform for the Development 

of Green Hydrogen in Latin America and the Caribbean, 2024. 

3. Honorary member of Itajubá Academy of Letters, 2024. 

4. Medal of merit Theodomiro Carneiro Santiago, Theodomiro Santiago foundation, 

2024. 

5. Medal of Brazilian Army, 2023. 

6. Keynote Speaker of Intercon Conference. Barcelona, 2023. 

7. Keynote Speaker, IEEE Section Peru, 2022. 

8. PES Distinguished Lecturer, 2019. 

9. 2019 Hydropower Foundation Educator of the Year, Hydropower Foundation, USA. 

10. 2018 ISA Power Industry Division Achievement Award, International Society of 
Automation. 

11. 2018 Fellow Member of IHA, International Hydropower Association. 

12. 2017 Best Conference Paper of the 2017 IEEE PES GM on Power System Modeling and 
Analysis. 

13. Keynote Speaker of American Governor, 2017 

14. 2015 Star Reviewer, IEEE Transactions on Energy Conversion. 

15. 2014 Senior Member of SPIE 

16. 2014 Star Reviewer, IEEE Transactions on Energy Conversion. 

17. 2011 Gates of Jerusalem Medal, SEEEI - The Society of Electrical and Electronic 
Engineers in Israel. 

18. 2011 Co-Winner of the "Small Business, Big Innovation" Award, The Wall Street 
Journal. 

19. 2009 Fellow Member da ISA (1ST FELLOW in LA), International Society of 

Automation. 

20. 2008 Keynote Speaker, SEEEI, Eilat, Israel. 

21. 2006 Senior Member of ISA 

22. 2005 Senior Member of IEEE 

23. Chair of IEEE Itajubá PES Chapter, 2015. 

24. Chair of the Working Group of Revision of IEEE C50.12, 2018. 

25. Chair of the IEEE EMC Generator Subcommittee, 2019. 

26. Secretary elected of IEEE EMC, 2020. 

27. Member of the Electric Machinery Committee (EMC) of the Power and Energy 



Society (PES) of the IEEE since 2014, where he started activities with the EMC 

Grid Task Force, WG 7 Revision of IEEE 115, WG 12 Revision of IEEE 1415, WG 8 

Revision of IEEE C50.13, EMC Generator Subcommittee, and WG on machine 

modelling. 

28. Member of Editorial Committee of the IET Generation, Transmission and 

Distribution as Subject Editor and Assistant Editor, and Assistant Editor of 

the Flow Measurement and Instrumentation Journal. 

29. Member of IEEE Journals Reviewers Board: Transactions on Energy Conversion, on 
Power Systems, on Power Delivery, Renewable Energy, Industrial Electronics, 

Industry Applications, and Instrumentation and Measurement. 

30. Member of Journals Reviewer Board: Electric Power Components and Systems, IET 
(several journals), ISA Transactions, Energy Policy, Applied Energy, Energy 

Efficiency, Flow Measurement and Instrumentation, Energy Conversion and 

Management, Energy Policy, and Energy Efficiency. 

31. Recognized as a 2014/2015 IEEE Transactions on Energy Conversion Star Reviewer. 

32. Former Editor-in-Chief of the Brazilian Energy Journal (www.sbpe.org.br/rbe) 
since 2010. 

33. Vice-President of SBPE, the Brazilian Society of Energy Systems Planning. 

34. Past Director of SBPE (2010-2012), the Brazilian Society of Energy Systems 

Planning. 

35. Member of the Electrical Engineering Post Graduate Program and of the Energy 
Engineering Post Graduate Program (past coordinator, 2002-2005, 2008-2012) of 

Itajubá Federal University. 

36. Recognized as a researcher by the Brazilian National Research Council (PQ2-
CNPq) and by the Minas Gerais State Research Council (PPM-FAPEMIG). 

37. Fellow Member of ISA since 2009, the International Society of Automation, USA; 
Power Industry Division. Member of the Executive Committee of the Power 

Industry Division, and of the Admissions Committee, which is the venue of 

selection of new Fellow members. Tutor of ISA. 

38. Senior Member of SPIE, the Society of Photo-Optical and Instrumentation 

Engineers, since 2014. 

39. Member of CIGRÉ, the International Council on Large Electric Systems. Member of 
the WG A1.12 Machine monitoring in Hydro Power Plants, the WG A1.47 

Technological Feasibility Studies for Super and Ultra-Premium Efficient Motors, 

and of the WG A1.49 Magnetic core dimensioning limits in Hydro-Generators. 

40. Member of the SEEEI, the Society of Electrical and Electronics Engineers in 
Israel, being the 2011 in the Annual SEEEI Electricity International Conference 

opening ceremony Keynote Speaker. 

41. Recipient of the “Gates of Jerusalem” medal from the SEEEI, 2011. 

42. Member of INERGE since 2011, the Brazilian National Institute of Electric 

Power, created to development science and technological research in a high 

quality and international standard level. 

43. Member of the EEMODS and IEMDC Conference Technical Committees. 

44. Regional Contributor of Metering International Magazine (www.metering.com). 

 

8.2 Research contracts 

 

 

45. Green hydrogen cluster. GIZ - Gesellschaft für Internationale Zusammenarbeit, 5 
million Euros. 2021- 

46. UNIFEI Entrepreneurship Center, Minas Gerais State, 6 million dollars. 2021- 

http://www.metering.com/


47. Physics remote laboratory, Minas Gerais State, 1 million dollar, 2021– 

48. Center of Remote Education – CEDUC, Minas Gerais State, 1.5 million dollar, 
2021- 

49. Educational Center, Minas Gerais State, 2.5 million dollar, 2021- 

50. New methods of modeling and parameter identification in Synchronous Machines, 
FAPEMIG/UNIFEI, 2016-2021. 

51. Models of synchronous machines regarding rotor quantities fidelity, 

CNPq/UNIFEI, 2016-2021. 

52. Study and development of methodologies and techniques of supervision of Smart 
Grids, CNPq/UNIFEI, 2015-Present. 

53. Remaining lifetime estimation of synchronous machines, CEMIG/FAPEPE/UNIFEI, 

2014-2019. 

54. Recovery of a 1928 laboratory of Itajubá Federal University, CNPq/UNIFEI, 2014-
Present. 

55. Connection to the grid and operation optimization of variable speed generating 
units, FURNAS/FAPEPE/UNIFEI, 2014-2016. 

56. Development of a semiconductor ink for photovoltaic applications, 

VALE/FAPEPE/UNIFEI, 2013-2016. 

57. Design and construction of an electric car, WEG/SAE/FAPEPE/UNIFEI, 2013- 2014. 

58. Optimal operation of power generating units. EDP/FUPAI/UNIFEI, 2010-2011. 

59. Guidelines for refurbishment of small hydropower plant. ENEL/FUPAI/UNIFEI, 

2010-2011. 

60. Development of a NIR sensor for transformer oil insulation analysis, 

FINEP/FAPEPE/UNIFEI, 2011-2013. 

61. Impacts of energy efficient motors. CNPq/UNIFEI, 2009-2011. 

62. Variable speed generation, FURNAS/FAPEPE/UNIFEI, 2009-2010. 

63. Determination of physical factors of influence in long distance infrared 

temperature measurement, FURNAS/FUPAI/UNIFEI, 2005-2008. 

 

 

8.3 Power machinery test and development 

 

64. Energy quantities measurement for system monitoring and optimization in the 
SHPP1: Isamu Ikeda I (17.88 MW), Isamu Ikeda II (11.75 MW), Agrotrafo (14.04 

MW), Casca II (3.52 MW), Casca III (12.42 MW), Primavera (8.12 MW), Braço Norte 

(5.18 MW), Lajes (2.07 MW), Lajeado (1.77 MW), Quatiara (2.6 MW), Torixoréo 

(2.4 MW), Culuene (1.79 MW), Taguatinga (1.75 MW), Alto Paraguai (1.34 MW), 

Pary Veado (1.34 MW), Poxoreo (1.2 MW), Alto Araguaia (0.8 MW), Laranja Doce 

(0.72 MW), Corujão (0.68 MW), Bagagem (0.48 MW), Ponte Alta (0.28 MW), ENEL 

(Italy), Brazil, 2012-2014. 

65. Capability testing on HPP2 Barra do Brauna, SHPP Cotiporã (19.5 MW), Guary 

(5.4 MW), Ivan Botelho III (24.4 MW), Linha Emilia (19.5 MW), Ormeo Botelho 

(22.7 MW), Ponte Alta (13 MW), Riachão (13.4 MW), Salto Corgão (27 MW), Salto 

(19 MW), Pezzi (19 MW), Serra dos Cavalinhos II (29 MW). Brookfield Energy 

(CANADÁ), Brazil, 2012-2014. 

66. Capability testing on SHPP Calheiros (19.5 MW), São Joaquim (11.7 MW), São 
Pedro (30 MW), São Simão (30 MW), Irara (30 MW), Jatai (30 MW), Retiro Velho 

(18 MW), Carangola (17 MW), Funil (23 MW), Fumaça IV (4.5 MW), Bonfante (19 

                                                           
1 SHPP = Small Hydro Power Plant 

2 HPP = Hydro Power Plant 



MW), Santa Fé (30 MW), Monte Serrat (26.6 MW). BRASIL PCH, Brazil, 2012-2014. 

67. Capability testing on HPP Guaporé (120 MW), Tangará Energy, 2013. 

68. Capability testing on SHPP Cachoeira da Lixa (14.5 MW), Colino I (11 MW), 

Colino II (16 MW), RENOVA Energy, 2012-2013. 

69. Capability testing on SHPP on SHPP Corredeira do Capote (3 MW), Salto da Barra 
(2 MW), Poço Preto I (4.2 MW), Poço Preto II (3 MW), Maringá Energy, 2012-2013. 

70. Capability testing on SHPP Lago Azul (4 MW), BIOLASA, Brazil, 2012. 

71. Capability testing on SHPP Diacal (5.1 MW), HPP Juba I (42.8 MW), and HPP Juba 
II (42 MW), Brennand Energy, Brazil, 2012. 

72. Testing for optimal operation of SHPP Rio Bonito (22.5 MW), EDP (Portugal), 
Brazil, 2011. 

73. Efficiency measurement of Manso Hydro Power Plant Generator using Infra-Red 
Image based thermodynamic method at (55.5 MW), Brazil, FURNAS, 2010. 

74. Development of a portable laptop-based battery-powered instrument for induction 
motors online and offline testing for stator, rotor, and air gap analysis: 

phase resistance, capacitance, and inductance; insulation resistance, IR, PI, 

DAR, and Step Voltage; RIC. SEMEQ Intelligence in Machine Health (semeq.net), 

2010. 

75. Efficiency tests in the Poço Preto I SHPP, 4.4 MVA, Maringá S.A. Cement and 
Iron, Brazil, 2009. 

76. Electromagnetic and mechanical evaluation of the synchronous generators design 
for the Divisa SHPP. 2x11 MW. Maggi Energy S.A., Brazil, 2009. 

77. Evaluation of motor fan oversizing, MAHLE (GERMANY), Brazil, 2009. 

78. Efficiency tests, penstock losses determination, due diligence, technical and 
economic feasibility study of owning Cascatinha SHPP, 1 MW, Hydrowatt (Italy), 

Brazil, 2008. 

79. Efficiency tests, vibration analysis, capability curve and losses 

identification in the hydraulic system, of the Pary Veado SHPP, 1.2 MVA, ENEL 

(Italy), Brazil, 2008. 

80. Efficiency tests, vibration analysis, capability curves and hydraulic losses 
identification of SHPP Lajeado, 2.22 MVA, ENEL (Italy), Brazil, 2007. 

81. Use of ADCP to measure the water flow profile at the Tucuruí-II HPP tailrace 
(8400 MW), ALSTOM Power (France), 2006. 

82. Efficiency test and hydraulic losses identification of SHPP Gavião Peixoto, 
unit #1 (2.4 MVA), CPFL, Brazil, 2007. 

83. Efficiency test, vibration analysis, capability curves of SHPP Juína generating 
units (6 MVA), ENEL (Italy), Brazil, 2007. 

84. Efficiency and acceptance tests on SHPP Alto Jauru (29 MW). Application of 
Pressure-Time method for flow measurement, Arapucel S.A., Brazil, 2003. 

85. Efficiency test on the following SHPP: Santa Alice (900 kW), Pinheirinho (670 
kW), São Sebastião (850 kVA), Lavrinha (475 kVA), São José (876 kVA), Turvinho 

(1000 kVA). CMS Energy (USA), São José do Rio Pardo/SP, Brazil, 2002. 

86. Performance tests on HPP Rosal (55 MW), REDE Group, Brazil, 2001. 

87. Flow measurement (15 m³/s) and acceptance tests of Águas Espraiadas pumping 
system (4 x 1000 kW), SULZER, Brasil, 2000. 

88. Stability modeling and parameter identification of COPESUL turbine generator, 
speed governor, and automatic voltage regulator (22 MVA), COPESUL, Brazil, 

2000. 

89. Efficiency test on SHPP Antas II (15 MW). DME, Brazil, 2000. 



90. Technical feasibility study of a third unit addition at HPP Suíça (30 MW), 
ESCELSA, Brazil, 1996. 

91. Control systems modeling and identification on Paulinia Refinery power 

generation (27 MVA), Petrobrás, Brazil, 1995. 

92. Efficiency test, system modeling and identification on SHPP Macabu (25.5 MVA), 
CERJ, Brazil, 1991. 

93. Efficiency test on SHPP São Joaquim (700 kW) and Dourados (750 kW), CPFL, 

Brazil, 1989. 

 

8.4 Energy Systems Planning, Analysis, and Development 

 

 

94. Consultant for the Federal Prosecutor Ministry to the analysis of public 

investments in the Brazilian Energy System, focusing on hydro power plants 

generation, 2011-2013. 

95. Flow measurement for several power plants. JONFRA, Brazil, 2012. 

96. Development of SHPP Segredo Project, 26 MW, Maggi Energy, Brazil, 2011. 

97. Development of SHPP Ilha Comprida Project, 26 MW, Maggi Energy, Brazil, 2011. 

98. Expansion planning and Basic Design of Lajeado SHPP 10 MW, ENEL (Italy), 

Brazil, 2010. 

99. Definition of the number of generating units on the energy reliability of São 
Joaquim SHPP, for ANEEL. ERSA Renewable Energy S.A., Brazil, 2009. 

100. Sizing evaluation and dimensional analysis of generating Bulb units of Santo 

Antonio and Girau Hydro Power Plants. (50 Bulb units totalizing 3,450 MW, each 

power plant), Camargo Correa, Brazil, 2009. 

101. Energy efficiency studies for the optimal operation of electricity and gas 

utilities and application in CSN Siderurgy (+270 MW), Brazil, 2008-2012. 

102. Development of the Brazilian Distribution Code: access to the network, 

planning, operation and metering modules, ANEEL, Brazil, 2007. 

103. Consultant of the United Nations Development Program in Brazil (UNPD), 2001-

2007. 

104. Consulting and support on homologation of electronic metering systems with 

INMETRO, The Brazilian Metrology Bureau, Quadlogic Controls Corporation (USA), 

Brazil, 2005-2007. 

105. Operation law development for HPP Salto Osório's gate operation and 

automation. JONFRA, Brazil, 2005. 

106. Development of SHPP Paraíso Project (7.5 MW), Vibral Constructing, Brazil, 

2004. 

107. Design of guides for small power plants construction, ANEEL, 2003. 

108. Development of the economic compensation mechanism for risk levering for 

hydro energy systems due to economic benefits form regularization reservoirs, 

ANEEL, 2001. 

109. Revitalization feasibility studies of SHPP Ilha da Luz (300 kW), Águas de 

Cachoeiro S/A, 2001. 

110. Analysis and software development for secure power of small hydro power 

plants, ANEEL, 2001. 

111. Electrical system design of SHPP Tudelândia (2.5 MW), 2001. 

112. Harmonic filter design, Furukawa, Brazil, 2000. 

113. Specification of generation quality indexes, ANEEL, 2000. 



114. Electrical system design of SHPP Piranhas (25 MW), PCH Energy, Brazi, 1999. 

115. Development of SHPP Ninho da Águia Project (13 MW), Centrais Elétricas da 

Mantiqueira S/A, Brazil, 1997-1998. 

116. Revitalization feasibility studies of SHPP Ilha Grande (2.7 MW), Café 

Solúvel Brasília, Brazil, 1998. 

117. Technical and economical evaluation of L’Offices de Kilo-Moto power systems 

revitalization, Dave McKee (USA), Zaire, 1992. 

118. Preto and Sapão Rivers basins inventory, COELBA, Brazil, 1990. 

 

 


