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❑ Changes in power grid – introduction of faster acting devices 

(power electronics), presence of extreme events. There are new 

requirements and needs for grid modernization.

❑ New quantum-based computing, communication, and sensing 

solutions need to be evaluated.

• Limited understanding of impact of quantum technologies on 

power grid

• Early potential observed to make an impact

❑ Quantum Sensing can enhance security and resilience

Problem Statement

Thrust 1: User Facility: Design an applied user facility of Quantum 

Information Science (QIS) for power grids with grid simulation 

capabilities.

Thrust 2: Engage stakeholders from utilities, system operators, and 

quantum industry (workshops, working group meetings, RFI, panel 

sessions in relevant conferences, quantum industry groups [QED-C]), 

including lab data call and perform gap analysis to identify critical 

power grid related quantum technology development needs and define 

roadmap

Thrust 3: Use Cases: (1) Quantum computing approaches for 

contingency analysis and optimization (unit commitment, planning) 

[ORNL, LLNL]; (2) Integrated quantum security/communication: 

hybrid quantum-classical channels; heterogeneous quantum 

communication links; resilient timing [LANL, ORNL]; (3) Secure 

quantum sensing for event detection (magnetic fields), gas leak 

detection (CO2, hydrogen, gas pipelines) [NETL]

GRID-Q project team – ORNL, NETL, LANL, LLNL, ANL.

GRID-Q Objectives

NETL and UPitt will develop novel quantum sensors for power 

grid monitoring and gas leak detection, using optically detected 

magnetic resonance (ODMR) and functionalized nanodiamond 

(ND) with nitrogen vacancy (NV) centers. 

NETL and UPitt Quantum Sensing Capabilities

❑ NETL has improved the bench-scale ODMR system with automated RF 

frequency sweeping and data collection, and successfully demonstrated 

magnetic sensing function at mT level.

❑ NETL demonstrated AC magnetic field sensing relevant to power grid 

system.

❑ NETL and UPitt have identified magnetic field sensing applications 

relevant to power grid monitoring and anomaly detection including 

sensitivity and sensing ranges.

❑ NETL will kick off the Quantum Sensing Working Group meetings in 

early December 2024.

Progress
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AC and DC Magnetic Field Sensing
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