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What This Application Specifies

Grid operators integrate credentialed topology graphs covering generation,

transmission, distribution, and load. Cascade analysis traverses the topology to

identify potential cascade paths; refusal-as-observation surfaces stressed grid

conditions; preemptive mitigation supports preventive grid actions.

Authority composition structures map to grid reality: utility authority for utility-

specific operations, balancing-authority for balancing-area operations, ISO/RTO

authority for market-area operations, regional reliability-coordinator authority for

cross-region operations. The architecture supports the multi-authority reality of grid

operations.

Why It Matters Operationally

Current grid-cascade response depends on protective-relaying (millisecond-scale),

SCADA-orchestrated load-shedding (second-scale), and operator-coordinated multi-

utility response (minute-scale). The response faces structural limitations: cross-utility

coordination friction, cascade-prevention vs cascade-response trade-offs, audit

complexity for major events.

Architectural cascade-propagation produces structural improvement. Topology

graphs span utility boundaries; cascade analysis identifies multi-utility cascade paths;
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preemptive mitigation supports preventive multi-utility action; cascade halting

supports active-cascade containment.

How It Composes With the Domain

Grid operators contribute credentialed topology and operational observations. Cross-

utility cascade analysis operates through declared cross-utility federation. Adversarial

actions (coordinated grid attack, cyber-physical attack) surface as credentialed

integrity events. Multi-authority cascade resolution coordinates cross-utility

response.

Major-event reconstruction gains structural support. Post-event audit traverses:

triggering conditions, cascade-analysis basis, cascade-mitigation decisions, cascade-

halting actions, restoration coordination. Audit reconstruction operates against

architecturally-supported records.

What This Enables

Grid operators gain structurally-supported cascade resilience. Balancing authorities

gain structurally-supported balancing-area operations. ISOs/RTOs gain structurally-

supported market-area operations. Reliability coordinators gain structurally-

supported cross-region operations.

The architecture also supports grid evolution. As emerging grid operations

(renewable-integration, grid-edge management, distributed-energy-resource

coordination, grid-services markets) mature, the architecture admits the new

operations through declared specification.




