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Access to Composite Data Sets for Solar Integration Analysis

• Distributed solar generation is increasing exponentially

• There are several potentials to be harnessed and challenges to be 
addressed

• Visibility of DERs is limited

• Different technologies house different types of distribution edge 
information (Multiple data sets from multiple IT&OT silos)
• A-DMS/ Traditional SCADA data

• AMI/Smart Meter data

• Smart inverter/DREMS data

• PMU/micro-PMU data

• Access, confidentiality, synchronization, imputation, mapping into 
composite data sets for analysis are time-consuming, tedious tasks



Provide Easy Access to Data and Algorithms for Solar Integration 
Simulations

• Adaptation of power systems analytics for 
distribution networks with high distributed 
solar generation participation

• Robust physics/network model-based 
algorithms

• New machine learning algorithms based on 
large data sets

• Steady-state and transients’ analysis

• Data interfaces (CIM, OpenDSS, Gridlab-D)



OEDI SI Overview
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OEDI SI Multi-purpose Executable Libraries

OEDI SI User Scenario (what-if analysis) Interface (To be implemented in BP3)

Local Workstation

OEDI SI Public Use Cases Library

Other Functionalities 

Co-simulation Orchestrator
(HELICS) 

OpenDSS Container

Model Conversion Container

OEDI SI Portal Data & Analysis Capabilities 

Local Data 
Repository

SI

Select use case

Local Data
• Your network 

model
• Your AMI
• Your PMU
• Your solar profile
• Your historical load
• … 

▪ Download public algorithms
▪ Download public data
▪ Duplicate results posted at OEDI SI 

Power Systems 
Analysis 
Algorithms

Raw
• Network
• Load Profiles
• PV profiles, 
etc.

OEDI  SI Data 
Repository

Composite
• DSSE
• Volt/VAR
• Fault 
Detection

▪ Download public algorithms
▪ Swap (some of) public data with your private data
▪ Verify a particular approach works for your data

▪ Swap (some of) public algorithms with your algorithms
▪ Complement public data with your private data
▪ Verify your algorithm(s) work with your data

Data Preprocessor 

Sensors AlgorithmData IntegratorData Anonymizer

Map onto synthetic 
network
Map load & PV 
profiles

Synchronize data
Integrate data into 
single input sets

Create perfect/ full set 
measurements
Introduce random & 
gross errors

Data Profiler
Data verification
Solar disintegration
Time-series load 
profiles
Time-series PV profiles

Select your data Select parameters
Select 

configuration

▪ Download public data
▪ Swap (some of) public algorithms with your algorithms
▪ Check your results against posted results
▪ Verify your algorithm(s) work

Your Algorithms
• DSSE
• Fault Location
• … 

▪ Release 1.0 (early)

▪ Release 2.0

▪ Release 1.0 (early)

▪ Release 2.1



Main Functions: 1 of 4

• Use OEDI SI to reproduce simulation results

• Go to a use case of interest

• Pick a certain scenario

• Download the public composite input data

• You do not need to run data pre-processing.  The composite 
(integrated & cured) data is ready to be used

• Download the public algorithms container(s) 

• Run the executable(s). You should be able to reproduce the 
results (also posted on OEDI SI)

• Main goals of this function

• Compare different scenarios (algorithms) for a specific use 
case (distribution state estimation, volt/VAR, etc.)

• Build confidence that a particular approach works

• Contribute to a public data & algorithms repository for 
future R&D work



Main Functions: 2 of 4

• Use OEDI SI to replicate simulation results

• Go to a use case of interest

• Pick a certain scenario

• Download the public algorithms container(s) 

• Go to the raw data page for that scenario

• Download the public raw input data

• Swap (some of) the public raw data with your private data

• You will have to run data pre-processing.  You will get a notification 
when the composite (integrated & cured) data is ready

• Run the executable

• Use the metrics posted on OEDI SI to check how a particular approach 
performs with your own data

• Main goals of this function

• Compare different scenarios (algorithms) for your data

• Pick a particular approach works best with your data



Main Functions: 3 of 4

• Use OEDI SI to ensure your algorithm/approach is robust

• Go to a use case of interest

• Pick a certain scenario

• Download the public algorithms container(s) 

• Swap (some of) the public algorithm(s) with your own 
algorithm/approach

• Download the public composite input data

• You will not need to run data pre-processing

• Run the new executable/container

• Use the metrics posted on OEDI SI to check/verify your approach 
works

• Main goals of this function

• Ensure your algorithm works under different scenarios for a specific 
use case

• Share your algorithm with other researchers on OEDI SI 



Main Functions: 4 of 4

• Use OEDI SI to ensure your algorithm and data is generalizable/ 
scalable 

• Go to a use case of interest

• Pick a certain scenario

• Download the public algorithms container(s) & swap some with your own

• Go to the raw data page for that scenario

• Download the public raw input data

• Swap (some of) the public raw data with your private data

• You will have to run data pre-processing.

• Run the new executable/container

• Use the metrics posted on OEDI SI to check/verify your results

• Main goals of this function

• Ensure your algorithm works under different scenarios with your own 
data

• Share your algorithm and data with other researchers on OEDI SI 



OEDI SI Multi-purpose Executable Libraries

Local Workstation

OEDI SI Public Use Cases Library

Other Functionalities

Co-simulation Orchestrator
(HELICS) 

OpenDSS Container

Model Conversion Container

OEDI SI Portal Data & Analysis Capabilities 

Local Data 
Repository

SI

Local Data
• Your network 

model
• Your AMI
• Your PMU
• Your solar profile
• Your historical load
• … 

▪ Download public algorithms
▪ Download public data
▪ Duplicate results posted at OEDI SI 

DSSE
Volt/VAR
Fault Location

Raw
• Network
• Load Profiles
• PV profiles, 
etc.

OEDI  SI Data 
Repository

Composite
• DSSE
• Volt/VAR
• Fault 
Detection

Data Preprocessor 

Data Profiler & Anonymizer 

Data verification
Solar disintegration
Time-series load profiles
Time-series PV profiles

▪ Swap (some of) public algorithms with your algorithms
▪ Download public data
▪ Check your results against posted results
▪ Verify your algorithm(s) work

Data Imputation

Provide missing data

SI

Your Algorithms
• DSSE
• Fault Location 



OEDI SI – OEDI FY22 Lab Call, Core Topic

Public Data
• Network models

▪ 123 IEEE network
▪ SmartDS networks

• Complementary data
▪ Load/solar PV profiles
▪ AMI/Smart meters
▪ Smart inverters
▪ PMUs
▪ Smart sensors

P
u

b
lic Public Algorithms

• Verified algorithms using
▪ 123 IEEE network
▪ SmartDS networks

• Steady-state & Transients
▪ Distribution State Estimation
▪ Volt/VAR optimization
▪ Fault location, etc.

• Network model (physics 
based) algorithms

• Machine learning algorithms

P
rivate

Private Data
• Network models

▪ Confidential network data

• Confidential complementary 
data

▪ Confidential load/solar PV 
profiles

▪ Confidential smart meter data, 
etc.

Private Algorithms
• To test proprietary algorithms 

locally
▪ Using OEDI SI data pre-

processing
▪ Using OEDI SI public data

Ready by 2023 Fall Ready by 2024 Fall

• SETO Core Lab Call Program
▪ National Labs collaboration

▪ ANL, NREL, ORNL, PNNL

▪ 2022 Oct. to 2024 Sept.

▪ Approaching end of 2nd Budget P

▪ User interface is rudimentary

▪ But private data/private 
algorithm proof-of-concept 
implemented & tested

▪ Actively promoting to public

▪ Users group kick-off

▪ In BP3, more data & UI & 
algorithms/data from other 
SETO/SI programs/projects



OEDI SI Web Portal 

https://data.openei.org/
https://openei.org/wiki/OEDI-SI/Overview 

• Leverage existing OEDI architecture

• OEDI is being funded through a different Lab Call Topic
• Typically, single source data

• OEDI SI uses use case concept
• Multiple raw input data are curated & integrated to form a single 

composite input data

https://data.openei.org/
https://data.openei.org/oedi_si
https://openei.org/wiki/OEDI-SI/Overview


OEDI SI – Use Case Concept

• Use case based
▪ Each use case presents a main solar integration analysis/ approach/ challenge
▪ Each use case will have multiple scenarios

▪ Scenarios will provide specific solutions with a specific composite input set and the results associated
▪ Each scenario will have its references
• Each scenario may have multiple composite input data
• Each composite input data set will have its raw data components 

• Currently, limited use cases and scenarios

• Also, the user interface is rudimentary 



OEDI SI – Use Case 
Example

Scenario 
links

• DSSE (Distribution 
State Estimation)



OEDI SI – Scenario 
Example

Scenario 
links

• Extended Kalman Filter 
based State Estimation 
algorithm 



OEDI SI – Raw 
Input Data 

• IEEE 123 Bus 



OEDI SI – Functional Overview



OEDI SI – Functional Overview
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OEDI SI – Distribution State Estimation Workflow



OEDI SI – High Level Flow



Provide Easy Access to Data and Algorithms for Solar Integration 
Simulations

• Adaptation of power systems analytics for 
distribution networks with high distributed 
solar generation participation

• Robust physics/network model-based 
algorithms

• New machine learning algorithms based on 
large data sets

• Steady-state and transients’ analysis

• Data interfaces (CIM, OpenDSS, Gridlab-D)



Questions???

https://openei.org/wiki/OEDI-SI/Overview 

https://openei.org/wiki/OEDI-SI/Overview


Questions???

https://openei.org/wiki/OEDI-SI/Overview 

https://openei.org/wiki/OEDI-SI/Overview
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