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Abstract:
Reliability and resiliency of the power grid have become preeminent issues, as even a small interruption
within the power system can cause stress to the intra-grid or interconnected grid, thereby resulting in power
oscillations and/or system instability. Conventional control and protection schemas, for many cases, have
been insufficient to detect and resolve power system issues, such as low frequency oscillations (LFOs), due
to the small signals involved; these weak signals require a high-resolution telemetry data detection capability
(along with the ability to detect for harmonics, interharmonics, and/or subharmonics). As conventional
methods do not suffice, a stochastic subspace identification (SSI) methodology was utilized to achieve the
requisite identification accuracy of the oscillation modal for the oscillation detection algorithm.
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I. Introduction
Traditionally, to meet energy demands, the focus has been on increasing generation (i.e.
more power plants). This trend began to shift in 2019, when the focus of one of the
Association of Southeast Asian Nations (ASEAN) Member States, the Philippines,
articulated the fact that "additional power supply will not come in the form of new power
plants, but in savings from energy efficiency and conservation." Accordingly, efficiencies at
the transmission and distribution level are being examined more carefully. The trend has
cascaded across the ASEAN, as power plant accidents have invoked public ire and
resulted in a public outcry to change the prevailing energy paradigm. The 2011 Fukushima
Daiichi nuclear accident prompted various AMS around Southeast Asia, such as Thailand
and Vietnam, to suspend all proposed nuclear power projects so as to quell public disquiet.
Likewise, the collapse of Saddle Dam D in Laos caused unrest in both Laos and Thailand,
as the public has protested the construction of new dams along the Mekong River. As the
spotlight has shifted to transmission and distribution (T&D) efficiency (rather than increased
generation), various technical challenges have been encountered, such as LFO, and the
monitoring thereof. This Section I provided an introduction. Section II describes some
technical challenges for transmission efficiency, such as low frequency oscillations (LFO).
Section III cautions against the utilization of certain specious components, logic, and
architectural paradigms, which have been part of the ineffectual approach vectors to date.
Section IV discusses the technology readiness levels as pertains to the posited artificial
intelligence (Al)-based oscillation source location detection (a.k.a. AI-OSLD) paradigm
discussed herein. Section V reviews some requisite calculations, such as stochastic
subspace identification (SSI) and the covariance matrix. Section VI concludes with
observations.
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