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[60] Erickson RW, Maksimović Dragan. Fundamentals of power electronics. 

Norwell, MA: Kluwer Academic; 2001.  

[61] Marquardt R. Modular Multilevel Converter topologies with DC-Short 

circuit current limitation. 8th International Conference on Power Electronics - 

ECCE Asia 2011. 

[62] Al-Sheikh H, Bennouna O, Hoblos G, Moubayed N. Modeling, design and 

fault analysis of bidirectional DC-DC converter for hybrid electric vehicles. 2014 

IEEE 23rd International Symposium on Industrial Electronics (ISIE) 2014. 

[63] Gleissner M, Bakran M-M. Operation of fault-tolerant non-isolated 

multiphase 3-level DC-DC converters for 48 V automotive power systems. 2015 

17th European Conference on Power Electronics and Applications (EPE15 

ECCE-Europe) 2015. 

[64] Lu DD-C, Soon JL, Verstraete D. Derivation of Dual-Switch Step-Down 

DC/DC Converters With Fault-Tolerant Capability. IEEE Transactions on Power 

Electronics 2016;31:6064–8. 

[65] Shi Y, Li H. A novel modular dual-active-bridge (MDAB) dc-dc converter 

with dc fault ride-through capability for battery energy storage systems. 2016 

IEEE Energy Conversion Congress and Exposition (ECCE) 2016. 



  

121 

 

 

[66] Yu J, Burgos R, Mehrabadi NR, Boroyevich D. Design of a SiC-based 

modular multilevel converter for medium voltage DC distriution system. 2017 

IEEE Applied Power Electronics Conference and Exposition (APEC) 2017. 

[67] Zhong Y, Holliday D, Finney S. High-efficiency MOSFET-based MMC for 

LVDC distribution systems. 2015 IEEE Energy Conversion Congress and 

Exposition (ECCE) 2015. 

[68]Mathew EC, Shukla A. Modulation, control and capacitor voltage balancing 

of alternate arm modular multilevel converter with DC fault blocking capability. 

2014 IEEE Applied Power Electronics Conference and Exposition - APEC 2014 

2014. 

[69] Merlin M, Green T, Mitcheson P, Trainer D, Critchley D, Crookes R. A new 

hybrid multi-level voltage-source converter with DC fault blocking capability. 

9th IET International Conference on AC and DC Power Transmission (ACDC 

2010) 2010. 

[70] Kumara J, Atputharajah A, Ekanayake J, Mumford F. Over current 

protection coordination of distribution networks with fault current limiters. 2006 

IEEE Power Engineering Society General Meeting 2006.  

[71] Khan U, Shin W, Seong J, Oh S, Lee S, Lee B. Feasibility analysis of the 

application and positioning of DC HTS FCL in a DC microgrid through 

modeling and simulation using Simulink and SimPowerSystem. Physica C: 

Superconductivity and Its Applications 2011;471:1322–6. 

[72] Deng F, Chen Z. Design of Protective Inductors for HVDC Transmission 

Line Within DC Grid Offshore Wind Farms. IEEE Transactions on Power 

Delivery 2013;28:75–83.  

[73] Sokolovsky V, Meerovich V, Vajda I, Beilin V. Superconducting FCL: 

Design and Application. IEEE Transactions on Appiled Superconductivity 

2004;14:1990–2000.  

[74] Pei X, Smith AC, Barnes M. Superconducting Fault Current Limiters for 

HVDC Systems. Energy Procedia 2015;80:47–55. 



  

122 

 

[75] Superconducting Fault Current Limiters - suptech.com. 

https://www.suptech.com/pdf_products/faultcurrentlimiters.pdf (Accessed 

January 3, 2019).  

[76] Qi L, Pan J, Huang X, Feng X. Solid-state fault current limiting for DC 

distribution protection. 2017 IEEE Electric Ship Technologies Symposium 

(ESTS) 2017.  

[77] Luo F, Chen J, Lin X, Kang Y, Duan S. A novel solid state fault current 

limiter for DC power distribution network. 2008 Twenty-Third Annual IEEE 

Applied Power Electronics Conference and Exposition 2008. 

[78] Kulkarni, S., & Santoso, S. (2012). Interrupting Short-Circuit Direct Current 

Using an AC Circuit Breaker in Series with a Reactor. Advances in Power 

Electronics, vol. 2012, Article ID 805958, 14 pages, 2012.  

[79] Tang L, Ooi B-T. Protection of VSC-multi-terminal HVDC against DC 

faults. 2002 IEEE 33rd Annual IEEE Power Electronics Specialists Conference 

Proceedings. 

[80] S. Yamaguchi and H. H. Kobe, Zero-current arc-suppression dc circuit 

breaker, U.S. Patent 04 740 858, Apr. 1988 

[81] Xiang W, Hua Y, Wen J, Yao M, Li N. Research on fast solid state DC 

breaker based on a natural current zero-crossing point. Journal of Modern Power 

Systems and Clean Energy 2014;2:30–8. 

[82] Kempkes M, Roth I, Gaudreau M. Solid-state circuit breakers for Medium 

Voltage DC power. 2011 IEEE Electric Ship Technologies Symposium 2011.  

[83] Chang AH, Sennett BR, Avestruz A-T, Leeb SB, Kirtley JL. Analysis and 

Design of DC System Protection Using Z-Source Circuit Breaker. IEEE 

Transactions on Power Electronics 2016;31:1036–49.  

[84] Ryan DJ, Torresan HD, Bahrani B. A Bidirectional Series Z-Source Circuit 

Breaker. IEEE Transactions on Power Electronics 2018;33:7609–21. 

[85] Hassanpoor A, Hafner J, Jacobson B. Technical assessment of load 

commutation switch in hybrid HVDC breaker. 2014 International Power 

Electronics Conference (IPEC-Hiroshima 2014 - ECCE ASIA) 2014.  



  

123 

 

[86] Song X, Peng C, Huang AQ. A Medium-Voltage Hybrid DC Circuit 

Breaker, Part I: Solid-State Main Breaker Based on 15 kV SiC Emitter Turn-OFF 

Thyristor. IEEE Journal of Emerging and Selected Topics in Power Electronics 

2017;5:278–88. 

[87] Peng C, Song X, Huang AQ, Husain I. A Medium-Voltage Hybrid DC 

Circuit Breaker—Part II: Ultrafast Mechanical Switch. IEEE Journal of 

Emerging and Selected Topics in Power Electronics 2017;5:289–96..  

[88] Polman H, Ferreira J, Kaanders M, Evenblij B, Gelder PV. Design of a bi-

directional 600 V/6 kA ZVS hybrid DC switch using IGBTs. Conference Record 

of the 2001 IEEE Industry Applications Conference 36th IAS Annual.  

[89] Meyer J-M, Rufer A. A DC Hybrid Circuit Breaker With Ultra-Fast Contact 

Opening and Integrated Gate-Commutated Thyristors (IGCTs). IEEE 

Transactions on Power Delivery 2006;21:646–51.  

[90] Peftitsis D, Jehle A, Biela J. Design considerations and performance 

evaluation of hybrid DC circuit breakers for HVDC grids. 2016 18th European 

Conference on Power Electronics and Applications (EPE16 ECCE Europe) 2016. 

[91] Symanski DP. 380VDC Data Center Duke Energy Charlotte, NC. Electric 

Power Research Institute, http://svlg.org/wp-content/uploads/2012/12/3A-DC-

Power-Symanski.pdf , [access on 07/10/2017] 

[92] Mariam L, Basu M, Conlon MF. A Review of Existing Microgrid 

Architectures. Journal of Engineering 2013;2013:1–8. doi:10.1155/2013/937614.  

[93] Backhaus SN, Swift GW, Chatzivasileiadis S, Tschudi W, Glover S, Starke 

M, et al. DC Microgrids Scoping Study. Estimate of Technical and Economic 

Benefits 2015.  

[94] Kumar D, Zare F, Ghosh A. DC Microgrid Technology: System 

Architectures, AC Grid Interfaces, Grounding Schemes, Power Quality, 

Communication Networks, Applications, and Standardizations Aspects. IEEE 

Access 2017;5:12230–56. doi:10.1109/access.2017.2705914.  

[95] Kakigano H, Miura Y, Ise T. Low-Voltage Bipolar-Type DC Microgrid for 

Super High Quality Distribution. IEEE Transactions on Power  Electronics 

2010;25:3066–75. doi:10.1109/tpel.2010.2077682. 



  

124 

 

[96] Rodriguez-Diaz E, Savaghebi M, Vasquez JC, Guerrero JM. An overview of 

low voltage DC distribution systems for residential applications. 2015 IEEE 5th 

International Conference on Consumer Electronics - Berlin (ICCE-Berlin) 2015.  

[97] Wunder B, Ott L, Kaiser J, Han Y, Fersterra F, Marz M. Overview of 

different topologies and control strategies for DC micro grids. 2015 IEEE First 

International Conference on DC Microgrids (ICDCM) 2015.  

[98] Elshaer M, Mohamed A, Mohammed O. Grid connected DC distribution 

system for efficient integration of sustainable energy sources. 2011 IEEE/PES 

Power Systems Conference and Exposition 2011.  

[99] Mohan N, Undeland TM, Robbins WP. Power electronics: converters, 

applications, and design. New York: John Wiley & Sons; 2003. 

[100] Vu TV, Perkins D, Diaz F, Gonsoulin D, Edrington CS, El-Mezyani T. 

Robust adaptive droop control for DC microgrids. Electric Power Systems 

Research 2017;146:95–106.  

[101] Anand S, Fernandes BG. Reduced-Order Model and Stability Analysis of 

Low-Voltage DC Microgrid. IEEE Transactions on Industrial Electronics 

2013;60:5040–9. doi:10.1109/tie.2012.2227902.  

[102] Shafiee Q, Dragicevic T, Vasquez JC, Guerrero JM. Modeling, stability 

analysis and active stabilization of multiple DC-microgrid clusters. 2014 IEEE 

International Energy Conference (ENERGYCON) 2014. 

doi:10.1109/energycon.2014.6850588.  

[103] Su M, Liu Z, Sun Y, Han H, Hou X. Stability Analysis and Stabilization 

Methods of DC Microgrid With Multiple Parallel-Connected DC–DC Converters 

Loaded by CPLs. IEEE Transactions on Smart Grid 2018;9:132–42.  

[104] Zhou T, Francois B. Energy management and power control of a hybrid 

active wind generator for distributed power generation and grid integration. IEEE 

Trans Ind Electron 2011;58(1):95–104 

[105] Tsikalakis AG, Hatziargyriou ND. Centralized control for optimizing 

microgrids operation. 2011 IEEE Power and Energy Society General Meeting 

2011.  

 



  

125 

 

[106] Zhao J, Dörfler F. Distributed control and optimization in DC microgrids. 

Automatica 2015;61:18–26. doi:10.1016/j.automatica.2015.07.015. 

[107] Lee S-W, Cho B-H. Master–Slave Based Hierarchical Control for a Small 

Power DC-Distributed Microgrid System with a Storage Device. Energies 

2016;9:880.  

[108] Hamad AA, Azzouz MA, El-Saadany EF. Multiagent Supervisory Control 

for Power Management in DC Microgrids. IEEE Transactions on Smart Grid 

2015:1–.  

[109]Olivares DE, et al. Trends in microgrid control. IEEE Trans Smart Grid 

2014;5(4):1905–19. 

[110] Guerrero JM, Vasquez JC, Teodorescu R. Hierarchical control of droop-

controlled DC and AC microgrids — a general approach towards standardization. 

2009 35th Annual Conference of IEEE Industrial Electronics 2009.  

[111] Dragicevic JM, Guerrero JC, Vasquez, Skrlec D. Supervisory control of an 

adaptive droop regulated DC microgrid with battery management capability. 

IEEE Trans Power Electron 2014;29(2):695–706. 

[112] Johnson BK, Lasseter RH, Alvarado FL, Adapa R. Expandable 

multiterminal DC systems based on voltage droop. IEEE Trans Power Deliv 

1993;8(4):1926–32. 

[113] Maknouninejad A, Qu Z, Lewis FL, Davoudi A. Optimal, Nonlinear, and 

Distributed Designs of Droop Controls for DC Microgrids. IEEE Transactions on 

Smart Grid 2014;5:2508–16. doi:10.1109/tsg.2014.2325855. 

[114] Elrayyah A, Cingoz F, Sozer Y. Construction of nonlinear droop relations 

to optimize islanded microgrid operation. IEEE Trans Ind Appl 

2015;51(4):3404–13. 

[115] Chen X, Wang L, Sun H, Chen Y. Fuzzy Logic Based Adaptive Droop 

Control in Multiterminal HVDC for Wind Power Integration. IEEE Transactions 

on Energy Conversion 2017;32:1200–8.  

[116] Hu J, Ma H, Chow M-Y. Consensus algorithm based adaptive droop 

control for DC microgrid. 2016 IEEE 2nd Annual Southern Power Electronics 

Conference (SPEC) 2016.  



  

126 

 

[117] Oureilidis KO, Demoulias CS. A decentralized impedance-based adaptive 

droop method for power loss reduction in a converter-dominated islanded 

microgrid. Sustainable Energy, Grids and Networks 2016;5:39–49.  

[118] Schonbergerschonberger J, Duke R, Round S. DC-Bus Signaling: A 

Distributed Control Strategy for a Hybrid Renewable Nanogrid. IEEE 

Transactions on Industrial Electronics 2006;53:1453–60.  

[119] Nasirian V, Davoudi A, Lewis F, Guerrero J. Distributed adaptive droop 

control for DC distribution systems. 2016 IEEE Power and Energy Society 

General Meeting (PESGM) 2016.  

[120] IEEE std 946, Recommended Practice for the Design of DC Auxiliary 

Power Systems for Generating Systems. 

[121] IEEE std 1547.4, Guide for Design, Operation, and Integration of 

Distributed Resource Island Systems with Electric Power Systems. 

[122] DC in the home, https://standards.ieee.org/about/sasb/iccom/IC13-005-

02_DC_in_the_Home.pdf [Access on 2018/02/05] 

[123] Standard for DC microgrids for Rural and remote electricity access 

applications, https://standards.ieee.org/develop/project/2030.10.html [Access on 

2018/02/05] 

[124] National electrical code handbook, 2017. Quincy, MA: National Fire 

Protection Association; 2016. 

[125] LVDC: the better way, 

http://www.iec.ch/about/brochures/pdf/energy/iec_lvdc_the_better_way_en_lr.pd

f [Access on 2018/02/05] 

[126] IEC - SEG 4: Systems Evaluation Group - Low Voltage Direct Current 

Applications, Distribution and Safety for Use in Developed and Developing 

Economies, 

http://www.iec.ch/dyn/www/f?p=103:186:0::::FSP_ORG_ID,FSP_LANG_ID:11

901,25 [Access on 2018/02/05]  

[127] Public overview of the Emerge Alliance Occupied space standard, 

https://www.emergealliance.org/Standards/OccupiedSpace/RequestStandard.aspx 

[Access on 2018/02/05] 



  

127 

 

[128] Public overview of the Emerge Alliance Data/Telecom center standard, 

https://www.emergealliance.org/Standards/DataTelecom/RequestStandard.aspx 

[Access on 2018/02/05] 

[129] LVDC: electricity for 21st century, 

http://www.iec.ch/technologyreport/pdf/IEC_TR-LVDC.pdf [Access on 

2018/02/05]. 

[130] Wang, K. Huang, S. Yan and B. Xu, "Simulation of Three-Phase Voltage 

Source PWM Rectifier Based on Direct Current Control," 2008 Congress on 

Image and Signal Processing, Sanya, China, 2008, pp. 194-198. 

[131] A. D. Rajapakse and D. Muthumuni, "Simulation tools for photovoltaic 

system grid integration studies," 2009 IEEE Electrical Power & Energy 

Conference (EPEC), Montreal, QC, 2009, pp. 1-5. 

[132] Carminati M, Grillo S, Piegari L, Ragaini E, Tironi E. Fault protection 

analysis in low voltage DC microgrids with PV generators. 2015 International 

Conference on Clean Electrical Power (ICCEP) 2015. 

[133] Jayamaha D K J S, Lidula N W A, Rajapakse A. Ground fault analysis and 

grounding design considerations in DC microgrids. 2018 IEEE southern power 

electronics conference (SPEC 2018). 

[134] Effects of Current on Human Beings and Livestock—Part 1: General 

Aspects, IEC/TS 60479-1-2005, 2005, 4th ed. 

[135] M. Mobarrez, D. Fregosi, S. Bhattacharya and M. A. Bahmani, "Grounding 

architectures for enabling ground fault ride-through capability in DC microgrids," 

2017 IEEE Second International Conference on DC Microgrids (ICDCM), 

Nuremburg, 2017, pp. 81-87. 

[136] D. Paul, ”DC traction power system grounding”, IEEE Trans. Ind. Appl., 

vol. 38, no. 3, pp. 818-824, May/Jun. 2002 

[137] Noritake M, Iino T, Fukui A, Hirose K, Yamasaki M. A study of the safety 

of the DC 400 V distribution system. INTELEC 2009 - 31st International 

Telecommunications Energy Conference 2009. 

[138] Technology of Estimating Short Circuit Current and Ground Fault for 

Direct current Distribution Systems, 



  

128 

 

https://www.fujielectric.com/company/tech/pdf/60-03/FER-60-3-179-2014.pdf 

(Accessed January 2, 2019). 

[139]Ground-Fault Protection. Littelfuse. 

https://www.littelfuse.com/industries/power-generation/protection-relays-and-

controls/ground-fault-protection.aspx (Accessed January 2, 2019).  

[140] Ground fault detection-DC, https://selcousa.com/product-category/ground-

fault/ground-fault-dc. [Accessed January 2, 2019]. 

[141] Jacobson B, Walker J. Grounding Considerations for DC and Mixed DC 

and AC Power Systems. Naval Engineers Journal 2007;119:49–62. 

[142] Mobarrez M, Fregosi D, Bhattacharya S, Bahmani M. Grounding 

architectures for enabling ground fault ride-through capability in DC microgrids. 

2017 IEEE Second International Conference on DC Microgrids (ICDCM) 2017. 

[143] Baldwin T, Renovich F, Saunders L. Directional ground fault indicator for 

high-resistance grounded systems. IEEE Technical Conference Industrial and 

Commerical Power Systems. 

[144] Hirose K, Tanaka T, Babasaki T, Person S, Foucault O, Sonnenberg B, et 

al. Grounding concept considerations and recommendations for 400VDC 

distribution system. 2011 IEEE 33rd International Telecommunications Energy 

Conference (INTELEC) 2011. 

[145] Baldwin T, Renovich F, Saunders L. Directional ground fault indicator for 

high-resistance grounded systems. IEEE Technical Conference Industrial and 

Commerical Power Systems. 

[146] Jacobson B, Walker J. Grounding Considerations for DC and Mixed DC 

and AC Power Systems. Naval Engineers Journal 2007;119:49–62. 

[147] F. Ribeiro, Power systems signal processing for smart grids. Chichester, 

West Sussex: Wiley, 2014. 

[148] K. Satpathi, Y. M. Yeap, A. Ukil, and N. Geddada, “Short-Time Fourier 

Transform Based Transient Analysis of VSC Interfaced Point-to-Point DC 

System,” IEEE Transactions on Industrial Electronics, vol. 65, no. 5, pp. 4080–

4091, 2018. 



  

129 

 

[149] S. Shinde and V. M. Gadre, "An uncertainty principle for real signals in the 

fractional Fourier transform domain," in IEEE Transactions on Signal 

Processing, vol. 49, no. 11, pp. 2545-2548, Nov. 2001. 

[150] N. W. A. Lidula and A. D. Rajapakse, "A Pattern-Recognition Approach 

for Detecting Power Islands Using Transient Signals—Part II: Performance 

Evaluation," in IEEE Transactions on Power Delivery, vol. 27, no. 3, pp. 1071-

1080, July 2012. 

[151] W. Li, M. Luo, A. Monti, and F. Ponci, “Wavelet based method for fault 

detection in Medium Voltage DC shipboard power systems,” 2012 IEEE 

International Instrumentation and Measurement Technology Conference 

Proceedings, 2012. 

[152] S. Chen and H. Y. Zhu, “Wavelet Transform for Processing Power Quality 

Disturbances,” EURASIP Journal on Advances in Signal Processing, vol. 2007, 

no. 1, 2007. 

[153] S. Avdakovic, A. Nuhanovic, M. Kusljugic, and M. Music, “Wavelet 

transform applications in power system dynamics,” Electric Power Systems 

Research, vol. 83, no. 1, pp. 237–245, 2012. 

[154] M. A. Nielsen, Neural Networks and Deep Learning. Determination Press, 

2015. 
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