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Å Substations: Drop the voltage to 4kV, 12.47kV, 13 kV 
etc. from transmission

Å Feeders: Transport power from substation to 
customers. Normally around 4-8 per substation. 
Range between 1-24

Å Primaries: Section of feeder connecting substation to 
service transformers. 1, 2 or 3 phase.

Å Distribution transformers: Drop voltage to 480V, 
240V or 120V. Many configurations (two phase input, 
one phase and neutral (center tap), three phase etc.)

Å Secondaries: Section of feeder connecting low 
voltage customers to distribution transformers.

Distribution System Basics
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The Problem

ÅDistribution data is hard to obtain from utilities

Å It can be incomplete

ÅTimeseries data is often not recorded

ÅComparisons of utility studies are difficult

ÅSingle feeder test systems lack the complexity and scale of 
utility-sized networks



Build  large-scale, high-quality, open-source, ñRealistic but not realò

synthetic distribution* test systems from building/street map data and 

realistic equipment & design practices.

*Note: Other GRID DATA Projects are building open transmission data

RNM-US

The Smart-DS Solution:



SMART-DS: Comprehensive, Large Scale Realistic Distribution 
Systems

RNM-US

Building footprint

data in 

OpenStreetMaps

Customers & Street

Parcel Data Catalog

& Rules

Test

System

Real Grid Data

Synthetic 

Distribution Data

Post 

Processing

άwŜŀƭƛǎǘƛŎ ōǳǘ ƴƻǘ ǊŜŀƭέ Ŧǳƭƭ-scale, high-quality synthetic distribution system 
dataset(s) for testing advanced grid algorithms and technology analysisContaining:

ÅSubstation internals
ÅSub-transmission connecting substations
ÅMultiple feeders from substation with open 

switches between feeders.
ÅSecondaries
ÅDiversity in rural, urban configurations, 

voltage classes and delta vs/ wye 
configurations

ÅMultiple load customer types
ÅFuses, Reclosers, Switches
ÅRegulators and Capacitors
Å100+ substations, 

500+ feeders, 1M+ customers
ÅTimeseries Load and Solar data
ÅData in multiple formats (currently OpenDSS, 

CYME and Geojson)
ÅFeeder Metadata (including size, average land 

value, customer classes)
ÅSummary metrics of each feeder
ÅSelection of different locations for DERs, 

Electric Vehicles, faults etc.



Dataset Creation
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Input data: Consumers & street map
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Distribution Transformers
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Low Voltage Network
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Distribution Transformers
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Medium Voltage Topology
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Phasing (Single Phase laterals & LV)
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Capacitors, Voltage Regulators, Switches, etc.
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