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Smart Grid Handbook
By Chen-Ching 
Liu, Stephen 
McArthur, and 
Seung-Jae Lee 
(Editors), Wiley, 
2016, three-
volume set, 
1,900 pages, 
ISBN: 978-1-118-
75548-8.

T his handbook deals with emer-
gent topics related to embed-
ding artificial intelligence (AI) 

into electrical grids. Smart grids are 
cyberphysical-social systems [1], which 
include information and communica-
tion technology (ICT), computer-imple-
mented human concepts and actions, 
sensors, controllers, distributed energy 
resources, and social and economic is-
sues. Now pervasive realities in the ICT 
age, the Internet of Things, distributed 
control, and cybersecurity are power-
ful enablers for smart grids. Smart grids 
use the cyberphysical social sensing 
paradigm to integrate the social aspect 
in engineering, which is a key concept 
and action to increase gender balance 
in engineering.

The handbook is divided into three 
volumes, six parts, and 82 chapters. It 
is written by leading professionals from 
around the world, covering smart grid 
research and development, technol-
ogy, standards, industry practice, and 
socioeconomic aspects. Volume One 
includes Part I, “Smart Grids Vision and 
Drivers,” and Part II, “Transmission.”

Part I Smart Grid
Part I is organized into nine chapters:
1) “Definitions, Scope, Visions, and 

Benefits”
2) “Evolution of Power Transmission 

Grids”
3) “Evolution of the Smart Distribu-

tion Grid”
4) “New Technologies and Standards 

Enabling Grid Modernization”
5) “Global Survey of Smart Grid 

Activities”
6) “Role of Renewable Energy”
7) “Role of Demand Response”
8) “Role of Energy Storage”
9) “Workforce Training and Educa-

tion on Smart Grids.”

Part II Transmission
Part II is organized into 18 chapters:
1) “Wide Area Monitoring Through 

Synchrophasor Measurement”
2) “Online Monitoring of Dynamics 

with Phasor Measurement Unit 
(PMU) Data”

3) “Synchrophasor Device Testing and 
Related Standards”

4) “Cascading Failures in Power Systems”
5) “Remedial Action Schemes and 

Defense Systems”
6) “Modern Energy Management Sys-

tems: Real-Time Management of the 
Interconnected Electricity Grid”

7) “Dynamic Security Assessment”
8) “Dynamic-State Estimation”
9) “FACTS, HVdc, and Supergrid”

10) “Grid Codes in Power Systems with 
Large Renewable-Based Generation”

11) “Substation Automation Systems”
12) “Cybersecurity of SCADA Within 

Substations”
13) “Standards—Focus on IEC 61970 

Transmission Series”
14) “PMU Hardware and Algorithms”

15) “Industry Practice and Operation-
al Experience of Key Transmis-
sion Applications of Smart Grid 
Technologies”

16) “Power System Restoration” 
17) “Load Modeling: Composite Sys-

tem Reliability Evaluation” 
18) “HVDC Networks for Offshore 

Wind Power.”

Part III Distribution
Volume Two contains Part III, “Distribu-
tion,” with the following 27 chapters:

1) “Introduction to Distribution Systems”
2) “Control and Management Archi-

tectures”
3) “Communication Solutions for Dis-

tribution Systems”
4) “Overview of Distributed Energy 

Resources”
5) “Active Management of Electric Ve-

hicles Acting as Distributed Storage”
6) “Renewable Energy Forecasting”
7) “Conservation Voltage Reduction”
8) “Grid Monitoring and State Esti-

mation”
9) “Advanced Protection Systems”

10) “Power Quality”
11) “Defining, Measuring, and Improv-

ing Resilience of Electric Power 
Systems”

12) “Power Electronics for Flexible 
Distribution Networks”

13) “Active Network Management”
14) “Electric Vehicles and V2G Operation”
15) “Feeder Automation”
16) “Distribution Management Sys-

tem (DMS) Integrated Voltage-
VAR Control”

17) “Reliability Indices”
18) “Cybersecurity of Distribution De-

vices and Systems”
19) “Condition Monitoring and Asset 

Management of Smart Grid”
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20) “IEC 61850 for Distribution System”
21) “Overview of Smart Grid Project in Ko-

rea and Smart Power Grid Field Test”
22) “Industry Practice and Operational 

Experience of Key Distribution Appli-
cations of Smart Grid Technologies”

23) “Microgrids in Distribution”
24) “Integration of Solar Photovoltaics”
25) “Distributed Energy Resources Us-

ing IEC 61580 with Cyber Security 
and Resilience Guidelines”

26) “IEC 61968: Integration of Distribu-
tion Systems”

27) “Phasor Measurements for Distri-
bution System Applications.”

Volume Three includes Part IV, “Smart 
Meters,” Part V, “ICT,” and Part VI, “So-
cioeconomic Issues.”

Part IV Smart Meters and Customers
Part IV is made up of the following 11 
chapters:
1) “Smart Meters and Residential 

Customers”
2) “Meter Data Collection, Manage-

ment, and Analysis”
3) “Utilization and Customer Behavior: 

Smart Choices for the Smart Grid”
4) “Cyber Security of Smart Meters”
5) “Demand Response at Distribution 

Grids: Exploiting Flexible Power 
Electronics Interfaces”

6) “Operational Experience of Mi-
crogrids”

7) “Demand-Side Response/Home En-
ergy Management”

8) “Demand Response”
9) “Standards, Security, and Smart 

Meters”
10) “Factors Influencing Adoption of 

Smart Meters”
11) “Smart Meter Health and Expo-

sure Assessment Research.”

Part V Information and 
Communication Technologies
Part V includes eight chapters:

1) “New Approaches to Inter  operability”
2) “Smart Grid Interoperability 

Standards”
3) “Application of Distributed In-

telligence to Industrial Demand 
Response”

4) “Industry Practice and Operation-
al Experience of ICT”

5) “Transactive Energy Systems”

6) “Physical Hardware-in-the-Loop 
Modeling and Simulation”

7) “Data Analytics for Transmission 
and Distribution”

8) “System-Level Simulation for Fu-
ture Smart Grids.”

Part VI Socioeconomic Issues
Part VI is organized into nine chapters:
1) “The Socioeconomics of the Smart 

Grid—An Introduction”
2) “Data Privacy and Social Accep-

tance of Smart Meters”
3) “Cost-Benefit Analysis of Smart 

Connections of Renewable Distrib-
uted Generation Projects: A Guide”

4) “Impact on Electricity Markets”
5) “Behavioral Aspects of Smart Meters”
6) “Market Design in the Smart Grid”
7) “Platform Markets and Energy 

Services”
8) “Implications of Smart Grid Inno-

vation for Organizational Models 
in Electricity Distribution”

9) “Regulation of Smart Grids.”
The handbook also includes a table 

of contents, a list of contributors, pref-
aces, abbreviations and acronyms, 
references, and an index.

Editors Chen-Ching Liu, IEEE Fel-
low and Boeing Distinguished Profes-
sor in the Electrical Engineering and 
Computer Science School at Washing-
ton State University, Pullman; Stephen 
McArthur, head of the Electronic and 
Electrical Engineering Department at 
University of Strathclyde, United King-
dom; and Seung-Jae Lee, professor at 
Myongji University’s Department of 
Electrical Engineering and director of 
the Next-Generation Power Technol-
ogy Center and Yongin Gyeonggi-Do, 
Korea, are international leaders in 
smart grid research and AI/ICT appli-
cations in power engineering.

The three-volume handbook is 
unique in highlighting successful state-
of-the-art smart grid technology, re-
search, and frontiers. Its 82 chapters 
contain high-quality, valuable reference 
work useful for advanced students, 
engineers, and researchers in the fields 
of distributed electrical power genera-
tion, transmission, distribution, and 
socioeconomic impacts of smart grid 
engineering. This knowledge, together 
with predictive and nonlinear control 

[2]–[4] of power electronics interfac-
es, is essential for the development of a 
low-carbon energy infrastructure. The 
handbook is also valuable for network 
operators, energy regulators, and gov-
ernment officials, as well as for test and 
certification laboratories and organiza-
tions in the smart grid industry.

—Fernando A. Silva
Instituto Superior Técnico, INESC-ID, 

Universidade de Lisboa, Portugal
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Electronic Instrumentation  
for Distributed Generation  
and Power Processes

By Felix Alberto 
Farret, Marcelo 
Godoy Simões, 
and Danilo 
Iglesias Brandão, 
CRC Press Taylor 
& Francis Group, 
2018, hardback, 
283 pages, 
ISBN-13: 978-1-
4987-8241-8.

T he new book Electronic Instru-
mentation for Distributed Genera-
tion and Power Processes cre-

ates a bridge between modern power 
systems and analog/digital electronic 
instrumentation required in contem-
porary signal processing and moni-
toring as well as digital control sys-
tems. The authors present and discuss 
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