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SGDRIL

e Smart Grid Demonstration and Research
Investigation Lab (SGDRIL)

e Headed by Dr. Anurag Srivastava

e (Goal: develop and test algorithms for improving
the performance of smart power grids

* Real-Time Resiliency Management System
(RT-RMS)
- Used by grid operators to make decisions during an
adverse event (e.g. hurricane, tsunami, earthquake)



REAL-TIME RESILIENCY MANAGEMENT SYSTEM

Decision Support Planning and Analysis

System Information

Run-time Resiliency Score Threat and Impact Resiliency History

Resiliency Readings Live Map and Weather

Wednesday Thursday Friday
I Resiliency Score o Ly Q Q
m i ARSER 73°F :8: S S
WEATHER . I
Drizzle
08 5% 57°% 75°%F 529 73°F 55°F

Value

10

08
07
06
05
04 [
03
02
0.1

actor Value

Infiu

Topological Factor Generation Factor Critical Load Demand Critical Load Not Lost

Leaflet | © OpenStreetMap contributors
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« Overwhelming amount of data, especially for an
operator under stress

 Existing Ul for decision support may result in not
accessing all useful information to enable
resiliency

« Need an alternative way to access the database



Approach

« Current: Ul-based interaction
- Tables with fixed columns
- Data split between tabs

« Proposed: natural language interface
- Tailored to operator’s request
- Built around NLPCraft

- Uses intent matching to generate and send SQL
queries
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Virtual Assistant

Enter your query here




Virtual Assistant

What node has the lowest voltage?1




Virtual Assistant
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Virtual Assistant

What plants are not working?
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Another Query




Evaluation

« Metrics:
« Percent of questions answered correctly
- Speed

« 53 questions across all tables and columns in the
model

« Includes multiple ways of phrasing questions



« Average time: 568 ms
- Questions answered correctly: 92%

 Incorrect answers are usually caused by
- the phrasing of a question not being accounted for by
the model
 the probe choosing the wrong parsing variant



Conclusions

- Based on the speed and accuracy already
shown, this is a viable solution to the problem

« Next steps:
- increase the model's scope to handle more complex
guestions
- integrate with RT-RMS visualization tool
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