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Abstract:
The growing complexity of electrical power grids is demanding increasingly innovative solutions to build more
stable and secure grids, a trending that is particularly evident across the spectrum of industrialized countries.
Such a need is also clear for emerging countries, wherein China has rapidly become a key development
player whose technological solutions could have a pivotal impact on other infrastructure-hungry regions of the
world (e.g. Sub-Saharan Africa). This paper provides an overview of the smart grid transmogrification, via the
state-of-the-practice application of proactive and responsive nodes - synchrophasors - within the U.S. power
grid and presents a comparison with the efforts of other actors, such as China and Sub-Saharan African.
Specifically, the potential advantages of the application of synchrophasors, as well as the issues challenging
their application, are taken into account. As happens in ecological systems, value is created “by making
connections,” and synchrophasors do indeed enable “collective intelligence,” “promote collaboration,” and
well contribute towards scalability and sustainability - the realm of Digital Ecosystems.
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I. Introduction
The multi-dimensional expansion of electrical power grids is demanding increasingly
innovative solutions to build more stable and secure grids [1]. This trending is particularly
evident in the case for industrialized countries, such as the United States, whose electric
power grid ranked first among the greatest engineering achievements of the 20th century
by the U.S. National Academy of Engineering (NAE) [2]. Indeed, the technical and
normative complexity of the U.S. electric grid appeared already evident in 2006 when
Parashar et al. [3] remarked that “the electric power grid has evolved from a vertically
integrated system to a mixture of regulated and deregulated competitive market system.
Grid oversight is transitioning from local utilities to an assortment of transmission
companies, regional Independent System Operators (ISOs), and Regional Transmission
Organizations (RTOs). Regulatory and economic pressures have caused new transmission
construction to lag [behind] the growth in demand. These forces have increased pressure
on electricity markets and caused operators to maximize the utilization of the [current]
system. The result is an operating environment wherein operators are faced with quick
changing and previously unseen power flow patterns and unforeseeable operational
conditions with limited information available for real-time operation and decision-making.”
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