Quantum is only environmentally affective when ocurring in tandem with green infrastructure.
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We set out to study how quantum computing could be applied to analyze and model DC power flow, a useful proxy for understanding power system behavior to aid timely decision-making. (DC power flow is the most widely used power system analysis technique as a stand-alone application or embedded in other applications.) Our DC power flow model was based on a three-node system (one virtual generation station and three virtual substations) using only four qubits on the IBM cloud-based quantum computing platform. "Qubit" is a combination of the words "quantum" and "bit." A qubit is the basic unit of information in quantum computing, as a bit is in classical computing. Using "only" four qubits for a DC power flow analysis is relevant due to its reduced hardware requirement and lower cost. The fewer the qubits used, the less expensive and more accurate this technology will be. Using the smallest number of qubits also will allow us to more easily scale up our approach to larger test systems as we move to pilot tests. We established the proof of concept that, in fact, quantum computing can be used to analyze a practical and fundamental power system problem, although on a small-scale test system. Our research on quantum computing focusing on grid resilience — how to prepare the grid against extreme events — is still ongoing and holds great promise for service restoration, minimizing the human and economic consequences of electricity disruption, and streamlining greater deployment of renewables.
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