Contents

1 Hybrid Renewable Energy Systems . .......................... 1
1.1 Introduction to Hybrid Energy System ...................... 1
1.1.1 Hybrid System as Source of Renewable Energy ......... 8
1.2 Energy Storage Systems. . . ............ i 10
1.3 Compressed Air Energy Storage (CAES) .................... 11
1.3.1 Compressed Air Energy Storage (CAES) .............. 12

1.3.2 Advanced Adiabatic Compressed Air Energy Storage
(AA-CAES) . .o 16
1.4 Variable Electricity with Base-Load Reactor Operation . . . ... ... 19
1.5 Why We Need Nuclear Power. . ........ ... .. ... .. ... .. 26
1.5.1 The Merits of Total Transformation. . ................. 27
1.5.2 The Downsides of Monoculture. .. ................... 29
1.5.3 The Other Zero-Carbon Energy: Nuclear .............. 30
1.5.4 ADiverse Portfolio ........ ... .. .. .. ... ... 33
1.6 Security of Energy Supply. ... ... 34
1.7 Environmental Quality.......... ... .. ... .. ... .. .. ... .. 35
References. . .. ... 37
Cryogenic Technologies . ........... ... .. .. ... ... ... ... ... 39
2.1 Introduction ................c.iiiiiii 39
2.2 Low Temperature in Science and Technology................. 41
2.3 Defining Cryogenic Fluids or Liquids . . .. ................... 46
2.3.1 Defining Cryogenic Fluids or Liquids . . ............... 47
2.3.2 Thermophysical Properties ......................... 51
233 LiquidBoil-off...... .. .. .. . 51
2.3.4 Cryogen Usage for Equipment Cooldown. ............. 52
235 PhaseDomains. ......... ... .. .. . i 53
2.3.6 Personal Protective Equipment to Be Worn. . ........... 54
2.3.7 Handling Cryogenic Liquids . . ...................... 54
2.3.8 Storing Cryogenic Liquids. . ........................ 55
2.3.9 Hazards of Cryogenic Liquids. . ..................... 55

xi


https://doi.org/10.1007/978-3-319-70721-1_1
https://doi.org/10.1007/978-3-319-70721-1_1
https://doi.org/10.1007/978-3-319-70721-1_1#Sec1
https://doi.org/10.1007/978-3-319-70721-1_1#Sec2
https://doi.org/10.1007/978-3-319-70721-1_1#Sec3
https://doi.org/10.1007/978-3-319-70721-1_1#Sec4
https://doi.org/10.1007/978-3-319-70721-1_1#Sec5
https://doi.org/10.1007/978-3-319-70721-1_1#Sec6
https://doi.org/10.1007/978-3-319-70721-1_1#Sec6
https://doi.org/10.1007/978-3-319-70721-1_1#Sec7
https://doi.org/10.1007/978-3-319-70721-1_1#Sec8
https://doi.org/10.1007/978-3-319-70721-1_1#Sec9
https://doi.org/10.1007/978-3-319-70721-1_1#Sec10
https://doi.org/10.1007/978-3-319-70721-1_1#Sec11
https://doi.org/10.1007/978-3-319-70721-1_1#Sec12
https://doi.org/10.1007/978-3-319-70721-1_1#Sec13
https://doi.org/10.1007/978-3-319-70721-1_1#Sec14
https://doi.org/10.1007/978-3-319-70721-1_1#Bib1
https://doi.org/10.1007/978-3-319-70721-1_2
https://doi.org/10.1007/978-3-319-70721-1_2
https://doi.org/10.1007/978-3-319-70721-1_2#Sec1
https://doi.org/10.1007/978-3-319-70721-1_2#Sec2
https://doi.org/10.1007/978-3-319-70721-1_2#Sec3
https://doi.org/10.1007/978-3-319-70721-1_2#Sec4
https://doi.org/10.1007/978-3-319-70721-1_2#Sec5
https://doi.org/10.1007/978-3-319-70721-1_2#Sec6
https://doi.org/10.1007/978-3-319-70721-1_2#Sec7
https://doi.org/10.1007/978-3-319-70721-1_2#Sec8
https://doi.org/10.1007/978-3-319-70721-1_2#Sec9
https://doi.org/10.1007/978-3-319-70721-1_2#Sec10
https://doi.org/10.1007/978-3-319-70721-1_2#Sec11
https://doi.org/10.1007/978-3-319-70721-1_2#Sec12

Xii

Contents
2.3.10 General Hazards of Cryogenic Liquids . . .............. 56
2.4 Heat Transfer and Thermal Design .. ....................... 56
24.1 SolidConduction. ..............cooiiuiiiinninn.. 57
242 Radiation ............ ... i 58
243 Convection. ..........oiuuiiniiiiiii 59
244 GasConduction ................oviuiiniiininnann.. 60
2.4.5 Multilayer Insulation . . ......... . ... . ... 61
2.4.6  Vapor Cooling of Necks and Supports. ................ 62
2.5 Refrigeration and Liquefaction ............................ 64
2.5.1 Thermodynamics of Refrigeration.................... 64
2.5.2 Helium Refrigerators Versus Liquefiers. . .............. 66
2.5.3 Real Cycles and Refrigeration Equipment. . . ........... 67
2.6 Industrial Applications. . ...........c.. i 70
2.6.1 Cryogenic Processing for Alloy Hardening. . ........... 73
2.6.2 CryogenicFuels........ .. .. . . .. .. . 74
2.6.3 Cryogenic Application in Nuclear Magnetic Resonance
Spectroscopy NMR) . . ... ..o 74
2.6.4 Cryogenic Application in Magnetic Resonance
Image MMRI) . ... oo 74
2.6.5 Cryogenic Application in Frozen Food Transport. ....... 75
2.6.6 Cryogenic Application in Forward Looking
Infrared (FLIR) ......... ... . ... ... . ... .. ... 76
2.6.7 Cryogenic Applicationin Space. . .................... 78
2.6.8 Cryogenic in Blood Banking, Medicine, and Surgery. . . .. 80
2.6.9 Cryogenic in Manufacturing Process. . ................ 82
2.6.10 Cryogenic in Recycling of Materials. . ................ 83
2.7 Cryogenic ApplicationinResearch............... .. ... ... &3
2.7.1 ResearchOverview .............. ... ... ... .. ... 83
2.7.2 Right: Lightweight, High Efficiency Cryocooler. . ....... 84
273 Background ........... ... 85
2.7.4 Right Liquefier Demo and Cryogenic Insulation
TestFacility .. ... 85
2.8 Cryogenic Fluid Management . .. ........... .. .. ... .. ...... 85
2.8.1 Benefits ....... . .. 86
29 Conclusion. . ..... ...t 86
References. .. ... ... i 87
Reliable Renewables with Cryogenic Energy Storage. ............ 89
3.1 Introduction ............ ... 89
3.2 Cryogenic Application in Electric Power Transmission within
Big Cities . .. .ot 91
3.3 The Basic of Cryogenic Energy Storage (CES)................ 93
3.4 Cryogenic Energy Storage (CES) ......... ... .. .. .. .. .... 93
3.5 Cryogenic Energy Storage (CES) Characteristics .. .. .......... 94

3.5.1 Cryogenic Energy Storage (CES) a Wise Investment . . . . . 95


https://doi.org/10.1007/978-3-319-70721-1_2#Sec13
https://doi.org/10.1007/978-3-319-70721-1_2#Sec14
https://doi.org/10.1007/978-3-319-70721-1_2#Sec15
https://doi.org/10.1007/978-3-319-70721-1_2#Sec16
https://doi.org/10.1007/978-3-319-70721-1_2#Sec17
https://doi.org/10.1007/978-3-319-70721-1_2#Sec18
https://doi.org/10.1007/978-3-319-70721-1_2#Sec19
https://doi.org/10.1007/978-3-319-70721-1_2#Sec20
https://doi.org/10.1007/978-3-319-70721-1_2#Sec21
https://doi.org/10.1007/978-3-319-70721-1_2#Sec22
https://doi.org/10.1007/978-3-319-70721-1_2#Sec23
https://doi.org/10.1007/978-3-319-70721-1_2#Sec24
https://doi.org/10.1007/978-3-319-70721-1_2#Sec25
https://doi.org/10.1007/978-3-319-70721-1_2#Sec26
https://doi.org/10.1007/978-3-319-70721-1_2#Sec27
https://doi.org/10.1007/978-3-319-70721-1_2#Sec28
https://doi.org/10.1007/978-3-319-70721-1_2#Sec28
https://doi.org/10.1007/978-3-319-70721-1_2#Sec29
https://doi.org/10.1007/978-3-319-70721-1_2#Sec29
https://doi.org/10.1007/978-3-319-70721-1_2#Sec30
https://doi.org/10.1007/978-3-319-70721-1_2#Sec31
https://doi.org/10.1007/978-3-319-70721-1_2#Sec31
https://doi.org/10.1007/978-3-319-70721-1_2#Sec32
https://doi.org/10.1007/978-3-319-70721-1_2#Sec33
https://doi.org/10.1007/978-3-319-70721-1_2#Sec34
https://doi.org/10.1007/978-3-319-70721-1_2#Sec35
https://doi.org/10.1007/978-3-319-70721-1_2#Sec36
https://doi.org/10.1007/978-3-319-70721-1_2#Sec37
https://doi.org/10.1007/978-3-319-70721-1_2#Sec38
https://doi.org/10.1007/978-3-319-70721-1_2#Sec39
https://doi.org/10.1007/978-3-319-70721-1_2#Sec40
https://doi.org/10.1007/978-3-319-70721-1_2#Sec40
https://doi.org/10.1007/978-3-319-70721-1_2#Sec41
https://doi.org/10.1007/978-3-319-70721-1_2#Sec42
https://doi.org/10.1007/978-3-319-70721-1_2#Sec43
https://doi.org/10.1007/978-3-319-70721-1_2#Bib1
https://doi.org/10.1007/978-3-319-70721-1_3
https://doi.org/10.1007/978-3-319-70721-1_3
https://doi.org/10.1007/978-3-319-70721-1_3#Sec1
https://doi.org/10.1007/978-3-319-70721-1_3#Sec2
https://doi.org/10.1007/978-3-319-70721-1_3#Sec2
https://doi.org/10.1007/978-3-319-70721-1_3#Sec3
https://doi.org/10.1007/978-3-319-70721-1_3#Sec4
https://doi.org/10.1007/978-3-319-70721-1_3#Sec5
https://doi.org/10.1007/978-3-319-70721-1_3#Sec6

Contents

3.6 Cryogenic Energy Storage (CES) in Nuclear Power Plants. . . . . ..
3.6.1 Proposed Combined Cryogenic Energy Storage (CES)
in Nuclear Power Plants. . ........... ... .. . .. ....
References. .. ... ... .. i
Types of Renewable Energy. ................. ... ... ... .....
4.1 IntroduCtion . ...t
4.2 What Are the Different Types of Renewable Energies?..........
421 BIOMASS .« .ttt
4272 SolarPower ........ .. ..
423 WindPower...... .. ... . .
424 TidalPower ........ .. ..
425 Geothermal. .. ... .. ... .
4.3 Top Ten Renewable Energy Sources .. ......................
43.1 NuclearPower ........ ... .. .. .. ..
432 Compressed Natural Gas . ........... ...,
433 BIiOmMass ... ...ttt
434 Geothermal Power............ .. ... .. .. . .. ...
435 RadiantEnergy........... .. .. .. i
4.3.6 Hydroelectricity Power Source . .....................
437 WindPower...... .. ... .
438 SolarPower ........ .. ... .
439 WavePower........ ... ... .. .. il
43.10 Tidal Power . ....... ..
4.4 How to Indirectly Participate in Any or All of These
Sustainable Energy Solutions. .. ........ .. ... ... .. .. ...
4.5 Renewable Energy Certificates .................. ... ..
4.5.1 Which Technologies Qualify for Certification?..........
4.5.2 Bottom Line on Renewable Energy Certification ........

4.6 Issues with Adoption Forms of Renewable Source of Energy . . ..
References. .. ... ... ..

Hydrogen Energy Technology, Renewable Source of Energy. . ... ..
5.1 Introduction ............. ... .
5.2 Hydrogen as an Energy Carrier . .................. .. ... ....
5.3 HydrogenFuel Cell ......... ... .. . . ...
54 FuelCells. ... ..o
5.4.1 Different Types of Fuel Cells. .................... ...
5.5 The Fuel Cell Technologies .. ............. .. ... oo ..
5.6 Fuel Cell Backup Power Systems .. ........................
5.7 Fuel Cell Systems for Stationary Combined Heat and Power
Applications. . .. ..o
5.8 Fuel Cell Systems for Portable Power and Auxiliary Power
Applications. . .. ..o
5.9 Hydrogen Storage . .............iiiii i

5.9.1 Why Study Hydrogen Storage.......................


https://doi.org/10.1007/978-3-319-70721-1_3#Sec7
https://doi.org/10.1007/978-3-319-70721-1_3#Sec8
https://doi.org/10.1007/978-3-319-70721-1_3#Sec8
https://doi.org/10.1007/978-3-319-70721-1_3#Bib1
https://doi.org/10.1007/978-3-319-70721-1_4
https://doi.org/10.1007/978-3-319-70721-1_4
https://doi.org/10.1007/978-3-319-70721-1_4#Sec1
https://doi.org/10.1007/978-3-319-70721-1_4#Sec2
https://doi.org/10.1007/978-3-319-70721-1_4#Sec3
https://doi.org/10.1007/978-3-319-70721-1_4#Sec4
https://doi.org/10.1007/978-3-319-70721-1_4#Sec5
https://doi.org/10.1007/978-3-319-70721-1_4#Sec6
https://doi.org/10.1007/978-3-319-70721-1_4#Sec7
https://doi.org/10.1007/978-3-319-70721-1_4#Sec8
https://doi.org/10.1007/978-3-319-70721-1_4#Sec9
https://doi.org/10.1007/978-3-319-70721-1_4#Sec10
https://doi.org/10.1007/978-3-319-70721-1_4#Sec11
https://doi.org/10.1007/978-3-319-70721-1_4#Sec12
https://doi.org/10.1007/978-3-319-70721-1_4#Sec13
https://doi.org/10.1007/978-3-319-70721-1_4#Sec14
https://doi.org/10.1007/978-3-319-70721-1_4#Sec15
https://doi.org/10.1007/978-3-319-70721-1_4#Sec16
https://doi.org/10.1007/978-3-319-70721-1_4#Sec17
https://doi.org/10.1007/978-3-319-70721-1_4#Sec18
https://doi.org/10.1007/978-3-319-70721-1_4#Sec19
https://doi.org/10.1007/978-3-319-70721-1_4#Sec19
https://doi.org/10.1007/978-3-319-70721-1_4#Sec20
https://doi.org/10.1007/978-3-319-70721-1_4#Sec21
https://doi.org/10.1007/978-3-319-70721-1_4#Sec22
https://doi.org/10.1007/978-3-319-70721-1_4#Sec23
https://doi.org/10.1007/978-3-319-70721-1_4#Bib1
https://doi.org/10.1007/978-3-319-70721-1_5
https://doi.org/10.1007/978-3-319-70721-1_5
https://doi.org/10.1007/978-3-319-70721-1_5#Sec1
https://doi.org/10.1007/978-3-319-70721-1_5#Sec2
https://doi.org/10.1007/978-3-319-70721-1_5#Sec3
https://doi.org/10.1007/978-3-319-70721-1_5#Sec4
https://doi.org/10.1007/978-3-319-70721-1_5#Sec5
https://doi.org/10.1007/978-3-319-70721-1_5#Sec6
https://doi.org/10.1007/978-3-319-70721-1_5#Sec7
https://doi.org/10.1007/978-3-319-70721-1_5#Sec8
https://doi.org/10.1007/978-3-319-70721-1_5#Sec8
https://doi.org/10.1007/978-3-319-70721-1_5#Sec9
https://doi.org/10.1007/978-3-319-70721-1_5#Sec9
https://doi.org/10.1007/978-3-319-70721-1_5#Sec10
https://doi.org/10.1007/978-3-319-70721-1_5#Sec11

Xiv

Contents

5.9.2 How Hydrogen Storage Works ................... ...
5.9.3 Research and Development Goals .. ..................
5.9.4 Hydrogen Storage Challenges ... ....................
5.10 Hydrogen Energy Storage . ........... ...,
5.10.1 Hydrogen Production. ............ .. ... . .. .. .....
5.10.2 Hydrogen Re-electrification. . .......................
5.11 Underground Hydrogen Storage . .......... ... ... .. ... ....
5.12 Materials-Based Hydrogen Storage. ........................
5.12.1 Technical Targets and Status . .......................
5.13 Industrial Application of Hydrogen Energy...................
5.14 Electrical Energy Storage. . .. ...... ... ..
5.14.1 Characteristic of Electricity . ........................
5.14.2 Electricity and the Roles of Electrical Energy Storages . . .
5.15 Strategic Asset Management of Power Networks ..............
5.16 Orchestrating Infrastructure for Sustainable Smart Cities. . ... ...
5.16.1 Smart Technology Solution Create Value ..............
5.16.2 New Approach to Smart City Solution ................
5.16.3 Stakeholders Are Key Drivers to Smart City Solution. . . . .
5.16.4 Without Integration Rising to the Level of Systems
There Cannot Smart City . .. ...,
5.16.5 Horizontal and Vertical Integration a Key
to Interoperability. . . ...... ... ..
5.16.6 Interoperability Is the Key to Open Markets
and to Competitive Solutions. .. .....................
5.16.7 Guiding Principles and Strategic Orientation ...........
References. .. ... ... ..

Energy Storage for Peak Power and Increased Revenue ..........
6.1 Introduction ............ .. ...
6.2 Variable Electricity and Heat Storage .. .....................
6.3 Implications of Low-Carbon Grid and Renewables

on Electricity Markets . ........ ... .. . i i
6.4 Strategies for a Zero-Carbon Electricity Grid ... ..............
6.5 Nuclear Air-Brayton Combined Cycle Strategies

for Zero-Carbon Grid. . ........ ... .. .. .. . i
6.6 Salt-Cooled Reactors Coupled to NACC Power System. ........
6.7 Sodium-Cooled Reactors Coupled to NACC Power System. . . . ..
6.8 Power Cycle Comparisons. . .. ........uueuitennenenenann..
6.9 SUMMAIY ... .ottt
References. .. ... ... .o i

Fission Nuclear Power Plants for Renewable Energy Source. . . . ...
7.1 Introduction . ...ttt
7.2 Electricity Markets. . . ...

7.2.1 Global Electricity Consumption Set to Explode . ........
7.3 California and Others Are Getting It Wrong . .. ...............


https://doi.org/10.1007/978-3-319-70721-1_5#Sec12
https://doi.org/10.1007/978-3-319-70721-1_5#Sec13
https://doi.org/10.1007/978-3-319-70721-1_5#Sec14
https://doi.org/10.1007/978-3-319-70721-1_5#Sec15
https://doi.org/10.1007/978-3-319-70721-1_5#Sec16
https://doi.org/10.1007/978-3-319-70721-1_5#Sec17
https://doi.org/10.1007/978-3-319-70721-1_5#Sec18
https://doi.org/10.1007/978-3-319-70721-1_5#Sec19
https://doi.org/10.1007/978-3-319-70721-1_5#Sec20
https://doi.org/10.1007/978-3-319-70721-1_5#Sec21
https://doi.org/10.1007/978-3-319-70721-1_5#Sec22
https://doi.org/10.1007/978-3-319-70721-1_5#Sec23
https://doi.org/10.1007/978-3-319-70721-1_5#Sec24
https://doi.org/10.1007/978-3-319-70721-1_5#Sec25
https://doi.org/10.1007/978-3-319-70721-1_5#Sec26
https://doi.org/10.1007/978-3-319-70721-1_5#Sec27
https://doi.org/10.1007/978-3-319-70721-1_5#Sec28
https://doi.org/10.1007/978-3-319-70721-1_5#Sec29
https://doi.org/10.1007/978-3-319-70721-1_5#Sec30
https://doi.org/10.1007/978-3-319-70721-1_5#Sec30
https://doi.org/10.1007/978-3-319-70721-1_5#Sec31
https://doi.org/10.1007/978-3-319-70721-1_5#Sec31
https://doi.org/10.1007/978-3-319-70721-1_5#Sec32
https://doi.org/10.1007/978-3-319-70721-1_5#Sec32
https://doi.org/10.1007/978-3-319-70721-1_5#Sec33
https://doi.org/10.1007/978-3-319-70721-1_5#Bib1
https://doi.org/10.1007/978-3-319-70721-1_6
https://doi.org/10.1007/978-3-319-70721-1_6
https://doi.org/10.1007/978-3-319-70721-1_6#Sec1
https://doi.org/10.1007/978-3-319-70721-1_6#Sec2
https://doi.org/10.1007/978-3-319-70721-1_6#Sec3
https://doi.org/10.1007/978-3-319-70721-1_6#Sec3
https://doi.org/10.1007/978-3-319-70721-1_6#Sec4
https://doi.org/10.1007/978-3-319-70721-1_6#Sec5
https://doi.org/10.1007/978-3-319-70721-1_6#Sec5
https://doi.org/10.1007/978-3-319-70721-1_6#Sec6
https://doi.org/10.1007/978-3-319-70721-1_6#Sec7
https://doi.org/10.1007/978-3-319-70721-1_6#Sec8
https://doi.org/10.1007/978-3-319-70721-1_6#Sec9
https://doi.org/10.1007/978-3-319-70721-1_6#Bib1
https://doi.org/10.1007/978-3-319-70721-1_7
https://doi.org/10.1007/978-3-319-70721-1_7
https://doi.org/10.1007/978-3-319-70721-1_7#Sec1
https://doi.org/10.1007/978-3-319-70721-1_7#Sec2
https://doi.org/10.1007/978-3-319-70721-1_7#Sec3
https://doi.org/10.1007/978-3-319-70721-1_7#Sec8

Contents XV

7.4 Outlook for Power Generation. . ................ .. .. ....... 206
7.5 Why We Need Nuclear Power Plants. . ...................... 206
7.6 Is Nuclear Energy Renewable Source of Energy............... 208
7.6.1 Argument for Nuclear as Renewable Energy. ........... 209
7.6.2  Argument for Nuclear as Renewable Energy. ........... 210
7.6.3 ConClusion. . ....... ..o 210
References. . ... ..o 211

8 Energy Storage Technologies and Their Role in Renewable

Integration. ........ .. ... .. .. .. ... 213

8.1 Introduction ........... ...t 213

82 TheElectricGrid .. ...... ... i 216

8.3 Power Generation. . .. ..........c.ouiuiiiiiiin.. 223

8.4 Transmission and Distribution. ............. ... ... .. .. .... 224

8.5 Load Management. .............c.c.uuiininunnenenennnn.. 224

8.6 Types of Storage Technology. . ............ ... .. . ...... 226

8.6.1 Kinetic Energy Storage or Flywheel Concept........... 230

8.6.2 Superconducting Magnetic Energy Storage. ............ 232

8.63 Batteries......... ... 237

8.6.4 Other and Future Batteries in Development ............ 243

8.7 A Battery-Inspired Strategy for Carbon Fixation .............. 251

8.8 Saliva-Powered Battery . ........... .. .. . . . ... 253

8.9 Summary .. ... 254

References. . ... ..o 255

Appendix A: Global Energy Interconnection. ....................... 257

Appendix B: Grid Integration of Large Capacity . . .................. 263
Appendix C: Energy Storage for Power Grids

and Electric Transportation. .................................. 271

Appendix D: Coping with the Energy Challenge. . ................... 279


https://doi.org/10.1007/978-3-319-70721-1_7#Sec9
https://doi.org/10.1007/978-3-319-70721-1_7#Sec10
https://doi.org/10.1007/978-3-319-70721-1_7#Sec11
https://doi.org/10.1007/978-3-319-70721-1_7#Sec12
https://doi.org/10.1007/978-3-319-70721-1_7#Sec13
https://doi.org/10.1007/978-3-319-70721-1_7#Sec14
https://doi.org/10.1007/978-3-319-70721-1_7#Bib1
https://doi.org/10.1007/978-3-319-70721-1_8
https://doi.org/10.1007/978-3-319-70721-1_8
https://doi.org/10.1007/978-3-319-70721-1_8
https://doi.org/10.1007/978-3-319-70721-1_8#Sec1
https://doi.org/10.1007/978-3-319-70721-1_8#Sec2
https://doi.org/10.1007/978-3-319-70721-1_8#Sec3
https://doi.org/10.1007/978-3-319-70721-1_8#Sec4
https://doi.org/10.1007/978-3-319-70721-1_8#Sec5
https://doi.org/10.1007/978-3-319-70721-1_8#Sec6
https://doi.org/10.1007/978-3-319-70721-1_8#Sec7
https://doi.org/10.1007/978-3-319-70721-1_8#Sec8
https://doi.org/10.1007/978-3-319-70721-1_8#Sec9
https://doi.org/10.1007/978-3-319-70721-1_8#Sec12
https://doi.org/10.1007/978-3-319-70721-1_8#Sec13
https://doi.org/10.1007/978-3-319-70721-1_8#Sec14
https://doi.org/10.1007/978-3-319-70721-1_8#Sec15
https://doi.org/10.1007/978-3-319-70721-1_8#Bib1
https://doi.org/10.1007/978-3-319-70721-1_0003348079

2 Springer
http://www.springer.com/978-3-319-70720-4

Hybrid Energy Systems

Driving Reliable Renewable Sources of Energy Storage
Zohuri, B.

2018, XV, 287 p. 159 illus., 150 illus. in color.,
Hardcowver

ISBN: 978-3-319-70720-4



