
Digitizing Distribution System Model Validation

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 MMRCRS Solution Implementation Software Prototyping

• 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

Simulation Environment

1. Data-Augmented Expert Search System

2. Deep Learning-based Root Cause Classification

Real System 
Data

DPF Model 
Data

RGB image embedding of voltage, 
real power, and reactive power

The Siamese Network to extract and compare 
RGB images from Model 1 and Model 2

Performance and Impact

OpenDSS Model 1
- Simulate real system
- Time series power flow
- Input: False
- Control: True
- Scenarios: Faults 1 min

OpenDSS Model 2
- Simulate DMS model
- Snapshot power flow
- Input: True
- Control: False
- Scenarios: Mis-match 15 min

1. Source side voltage
2. Substation regulator tap position
3. Regulator RG60 tap position
4. Cap bank status on the bus 611 and 675
5. Recloser status
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