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POWERFUL CORE – GRID’S DNA IS  OUR DNA

MODELING & 
TOPOLOGY PROCESSING

STATE ESTIMATION, FORECASTING & 
POWER FLOW ENGINE NON-LINEAR OPTIMIZATION ENGINE

• 3-phase AC unbalanced for 
distribution grids at the “edge”

• Dynamic topology processor for “as-
operated” network analysis

• Advanced decision making under 
complex two-way power flow

• CIM IEC 61970 native

• Research breakthrough for 100% 
convergence of voltage state 
variables within 1% accuracy at 2.5σ 
and within <1min as design criteria, 
even under two-way unbalanced 
power flow

• Full situation awareness (e.g. P, Q, I, V) 
under many unknowns while 
leveraging available data (e.g. 
SCADA, AMI) for convergence 

• Non-linear optimizer computing exact 
Jacobian, Hessian and Lagrangian, to 
overcome non-convexities to reach 
global optimality

• Multi-objective, multi-agent enabling 
new utility and customer business 
models (e.g. transactive energy)
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SOLUTION: INTEGRATED DISTRIBUTION PLANNING ( IDP)
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Integrated 
Distribution 
Planning

DER 
Management 

System

Microgrid 
Management

Transactive 
Energy 

Management

Applications that 
capture the value from 
the trends of yesterday, 

today and tomorrow 
on a common platform

Industry leading grid 
physics + data science 
as foundation for big 

data platform

Integrating disparate 
data sourcesSCADA ERPAMIGISDRMSOMSDMS Investment 

Models Markets ESB Data 
Lake

Smart Cities & 
Communities

• Physics-based techno-economic modelling
• Distribution state estimation & two-way power flow
• Advanced non-linear optimization
• CIM-based, dockerized microservices architecture

Application 
Suites

Core 
Platform 
Analytics

Data 
Integration
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GridOS IDP FEATURES
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 Time series observation at various study intervals 

 Ranked constraints at each node, feeder, and substation 

 External parameter scenarios based on current, historical, 
and forecasted data

 Locational net benefit analysis (LNBA) and distribution 
locational marginal pricing (DLMP) 

 Feasibility analysis for non-wire alternatives

 Investment scenarios for hosting capacity upgrades using 
traditional expansion strategies, distribution automation 
capabilities, and NWA opportunities
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User specific workspace shows 
regions under management by 

planner

Ability to create new workspaces 
by importing new network models

User information and settings

Imports in IEC 61970 CIM XML or 
Jason files



Load/Generation data for a 
selected asset over observed time 

span

Selected Asset

User can select how many 
substations and which feeders to 

include in the analysis

Indication of Error with network 
model, either from faulty export of 
previous model management tool 

or through mistakenly entered 
data, GridOS performs a plausibility 

check and fixes obvious mistakes

Option to change perspective 
between network and asset level 

view

Geospatial representation of the 
network with all feeders



Asset level view showing the 
IEC 61960 data tree

Selected assets are highlighted 
both in the data tree and on the 

map

Asset failed the plausibility check, 
user now has the opportunity to 
change asset parameters in the 

CIM data set through the interface



Selecting to run a power flow from 
current observed data or over a 

specific range of dates

Currently observed date



GridOS provides a wide array of 
import options for the power flow 

analysis

Forecasted data for load and 
generation. Uncertainties within 

forecasts are handled through the 
probabilistic and stochastic engines 

Import new network models that 
GridOS automatically connects to 

active workspace, if physical 
connection present through CIM 

data references

Forecasts are auto referenced to 
network models and, where 

needed load allocation or state 
estimation is performed to ensure 
edge load and generation visibility 

on the forecasts



Observed planning time frame with 
results for each interval with the 
ability for the planner to freely 

scroll forward and backward 

GIS shows the results for current 
viewed interval, changes with 

selection of time slot on planning 
horizon, also shows average, min, 

max values for time spans

Visualization layer bring the full 
power of modern web design with 

customer having the ability to 
customize their visualization upon 

deployment



With critical grid conditions, the 
results will show, on a time scale 

abnormal events.

Problem areas are highlighted on 
the geospatial view as well, 

including number of occurrences

Through the stochastic and 
probabilistic engines, a risk based 

evaluation of events with 
corresponding probabilities is 

recorded. User has the ability to 
set thresholds for probabilities to 

trigger alarms

List of events by type, time, and 
asset



For the scenario analysis and non-
wires alternatives evaluation the 

user has the ability to add assets to 
the network model and analyze 

their impact on the planning 
horizon



Planner is given access to the full 
CIM data semantics through he 

interface enabling a detailed model 
description of the newly added 

resource



IDP,  END TO END PLANNING SOLUTION
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GridOS IDP          

Standalone Grid Analytics - - ~  ~ ~ ~ -  -

System Planning Suites - ~ - ~ - ~  ~  -

Consulting Services ~      - ~  -

In-House Patchwork Solutions ~  ~ ~ - ~  ~  -

Big Data Analytics Tools - - ~  - ~  ~ - -
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