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Project Goal: To significantly reduce the manhours in tracing the root causes of model mismatch through developing an
automated tool to digitize the model validation process

Project Outcome: A model mismatch root cause recommendation system (MMRCRS) for utility engineers

Problem Overview
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MMRCRS Solution Implementation

1. Data-Augmented Expert Search System

ALGORITHM 1: DATA-AUGMENTED EXPERT SEARCH SYSTEM
Input: weather data, field measurement data, DPF output data
Output: model mismatch root cause and corrective action plans

1 Similar day clustering //identify similar days according to weather data

2 Calculate Euclidean distance based on weather data

3 Rank the distance and select top 50 days of normal operations

4 Outlier detection //

5 Field measurement data check

6 DPF model data check

7 Cross check

8 Corrective actions

9 If voltage is out of bounds while power is within bounds: change regulator tap settings
10 If both voltage and power are out of bounds, check all devices in the outlier section

2. Deep Learning-based Root Cause Classification
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Performance and Impact

* Performance metrics: fulfilled with voltage
deviation < 2V, and computation time < 1 hour
for one substation; 3 milestones achieved

* Delivery: MMRCRS Solution Package to Duke

* Impact: Promising results approved by Duke
Energy for next step; Supported by other
utilities for testing, FP&L and Consumers Energy

*  Future Plans: NDA for testing the production
system; algorithm improvement; tech transfer



