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Background
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Advanced Metering Infrastructure (AMI) provides a new 

paradigm for utility planning, operations, and controls. 

• Distribution system modeling

• Real-time awareness at the grid-edge

• Processing and visualization of large data sets

• Developed method for estimating service transformer 

primary side voltages with limited AMI measurements

AMI Data
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Test System
• Utility feeder:

– 325 service transformers
– Peak load - ~10 MW
– Substation LTC, cap banks

• AMI data :
– 𝑉𝑉1,1, 𝑉𝑉1,2 (5-minute)
– 𝑃𝑃1,1 , 𝑃𝑃1,2, 𝑃𝑃1 (hourly)

• Random forest machine learning method:
– Input: 𝑉𝑉1,1, 𝑃𝑃1,1, 𝑉𝑉1,2, 𝑃𝑃1,2, 𝑃𝑃1
– Output:𝑉𝑉1

3



Results

• Test Cases: 
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Case 1 Case 2 Case 3



Outcomes
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• A machine learning-based approach to estimate the primary network voltages 
based on the AMI data on the secondary network is proposed

• The estimated primary network voltages can be used by utilities as pseudo-
measurements for distribution network planning and control applications

• A software tool developed based on the proposed approach is being deployed at 
San Diego Gas & Electric utility

• This tool can estimate primary network voltages and identify planning network 
model inaccuracies leveraging the AMI measurement data
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