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Grid360

Grid360™ Distribution Analytics

Today’s dynamic grid requires an equally dynamic approach to planning and operations. The industry’s 
leading network power flow analytics software—the global benchmark for transmission network 
optimization—is now also available on the distribution side. Resource Innovations Grid360 Distribution 
Analytics (DA) is a rapidly deployable, web-based simulation and analysis platform designed to help 
utilities manage the increasingly complex changes occurring at the grid edge while providing systemic 
economic analysis to reduce overall costs and improve planning and operations. Grid360 DA provides 
users with the ability to model the impact of distributed energy resources (DERs) and microgrids, plan 
for peak loading conditions and improve system reliability, all based on current system data. It provides 
complete energy and economic analysis of all grid influencers: demand response and energy efficiency 
programs, distributed generation—including smart inverter modeling, energy storage, power electronic 
devices, electric vehicles, microgrids, Volt/VAR Optimization and Conservative Voltage Reduction. Your 
transmission and distribution networks are changing. Manage them with confidence with Grid360 DA.

Unprecedented and game changing
Resource Innovations’ unique three-phase balanced and unbalanced power flow and state estimation 
analytics engines—derived from the same technology used to optimize power flow and provide 
comprehensive economic analysis for transmission networks around the world—sit at the heart of the 
Grid360 DA platform. Now distribution network operators and planners can easily and accurately model 
the system impacts of complex changes in generation, load, and voltage occurring at the grid edge.

True promise of the smart grid delivered
The Grid360 DA platform’s proven power flow and state estimation analytics engines leverage current 
data from existing smart grid and legacy utility systems—AMI/MDM, OMS/DMS, SCADA, and GIS—to 
render a highly accurate network model and provide prescriptive output that allows utilities of any size to 
deliver on the true promise of the smart grid. Against the backdrop of high penetration DER, Grid360 DA 
serves to extend the value of existing smart grid investments while enabling small, medium, and large 
utilities worldwide to optimize their distribution networks for system reliability, safety, operational impact, 
and economics.
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Standard bearer for electrical network analytics
Resource Innovations is the developer and supplier of the global benchmark for electrical network 
analysis software combining energy and economics for an improved user experience. Our state 
estimation, power flow, and related analytics engines—the foundation of Grid360 DA—are licensed by the 
world’s largest EMS vendors and are in continuous 24x7 operation in more than 150 utility control centers 
globally. Resource Innovations’ iHedge network analysis software powers the Financial Transmission 
Rights markets at the ISOs in North America and in New Zealand. These systems manage over a billion 
dollars a year in transmission access hedging instruments and constraint forecasting and management.

What is Grid360 DA?
Grid360 DA is a web-based distribution network analysis platform that includes advanced grid edge 
applications to enable distribution planners and operators to more effectively manage the impact of DER 
and other grid influencers, while taking full advantage of existing smart grid investments.

• State estimation and power flow: Grid360 is built on the energy industry’s leading technology for 
state estimation and power flow, which serves to validate distribution network model data, find 
and resolve erroneous measurements, improve application performance, and boost analytical 
capabilities.

• Scenario builder: A powerful scenario builder can be used by planners and operators to simulate 
and analyze various normal and abnormal conditions, understand the full spectrum of possible 
effects, and make informed and confident decisions for efficient and reliable system operation.

Key features and benefits
• DER Impact Analysis: Model the impact of all grid influencers: demand response and energy 

efficiency programs, distributed generation—including analysis of smart inverters (PV, PF, PQ), 
energy storage, power electronic devices, distributed energy resources, electric vehicles, microgrids, 
Volt/VAR optimization, and Conservation Voltage Reduction; understand with precision the 
electrical and economic effects on the distribution and transmission networks, including locational 
costs and benefits.

• Demand Response (DR) Impact Analysis: Analyze and rank DR programs across locational, 
temporal, and load reduction dimensions; administer DR surgically to relieve overloaded feeders 
and other network constraints.

• Grid Edge Conservation Voltage Reduction (CVR): Analyze voltage at the grid edge; achieve real 
and significant cost savings by enabling CVR down to the meter.

• Feeder Voltage Optimization: Analyze bus voltage and active and reactive power flow through 
feeders; counter the negative impact of renewables by optimizing the voltage profile on the 
distribution feeder.

• Fault Location Analysis: Analyze fault 
currents and calculate potential fault 
locations; better understand and address 
fault propensities across the distribution 
network and validate the performance of 
existing FLISR systems.

• Three-phase Balanced and Unbalanced 
Power Flow Analysis: Identify and 
analyze limit violations and losses within 
transmission and distribution systems with 
both meshed and radial networks; know 
with certainty the target parameters for 
optimized power flow.

• State Estimation and Topology Processing: 
Validate network model data, find and 
resolve erroneous measurements, improve 
application performance, and boost analytical 
capabilities—especially at the grid edge.

Using a CIM standard data model, Grid360 DA integrates 
current data from existing AMI, GIS, and other systems; helping 

to increase and maximize returns on existing smart grid 
investments.
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• System Reliability Analysis: Gain a clear picture of where, when, and how grid edge technologies 
—renewables, storage, electric vehicles, microgrids—will effect system reliability; understand 
available options for addressing reliability issues.

• Improved Operations: Shaved/shifted peaks, minimized losses, improved reliability, targeted 
maintenance and deferred system upgrades via load forecasting, state estimation, and power flow 
to forecast, analyze, and manage peak loads, and voltage violations.

• More Accurate Networks: Improved network model accuracy via advanced state estimation 
utilizing SCADA and/or AMI/MDM measurements to identify data anomalies.

• Targeted Applications: Grid360 includes targeted applications to analyze deferred upgrades and 
deferred maintenance, detect unreported solar, storage, and EV installations, detect theft of power, 
determine/validate conductor phasing, analyze maintenance conditions, and visualize outages and 
switch status.

• Scenario Animation: Grid360 also provides a Scenario Animator, presenting valuable sequenced 
visualization of changes to load, voltage, 
imbalance, economics, and other  
grid conditions over time.

Maximize smart grid investments and ROI
Many utilities have existing systems and 
technologies for distribution management. 
As utilities seek new technologies to address 
planning and analysis needs for the impact of 
DER and other grid influencers, they want to build 
upon and increase the value of these previous 
investments.

• Maximize the return on smart grid 
investments: Grid360 DA helps utilities 
maximize their return on smart grid 
investments by analyzing the efficiency of  
the entire utility grid and prescribing 
options for further optimization. The 
solution provides the advanced capabilities 
that utilities need in order to evaluate grid 
modernization investments and be better 
able to adapt to an increasingly  
decentralized model.

• Leverage GIS/OMS/DMS: Grid360 DA 
leverages geospatial and engineering 
data from existing utility systems such as GIS, OMS, and DMS along with Google Maps to display 
distribution networks on a geographic map and in schematic views.

• Standard-based Integrations: Grid360 DA offers integration options using common information 
model (CIM) open standards, allowing multiple systems to integrate quickly and work together 
seamlessly.

Analyze the impact of distributed energy resources for improved network planning
In electric networks with significant penetration of solar PV and/or wind, system planners need to get 
accurate information on how much demand can be supplied from these variable generation sources. 
Planners use this data to gauge additional generation needed to supply the demand load and also 
maintain enough reserve for contingencies.

• Forecast PV and wind generation: Grid360 DA uses historical information such as generation 
curves and weather data to analyze the installed capacity and forecast the generation available 
from installed solar and wind.
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• Forecast effects on power flow, imbalance, 
and voltage: Grid360 DA unbalanced 
power flow uses historical load profiles 
and load participation factors to forecast 
consumer loads, calculate flows, imbalances, 
and voltages throughout the distribution 
network under different loading conditions 
and present a realistic picture of how flows, 
imbalances, and voltages would change with 
and without demand response, solar, and 
wind generation, energy storage, electric 
vehicles, and microgrids.

• Grid impact analysis – PV, wind, and storage location and penetration: With Grid 360 DA, system 
planners can simulate various electric vehicle, solar, wind, and energy storage penetration levels—
with both standard and smart inverters—at different locations and analyze their impact on the grid. 
This analysis enables planners to ascertain the amount of renewables they can safely add without 
negatively impacting the grid and model the effects of energy storage and electric vehicles. 
Grid360 DA helps utilities plan for all time horizons, from event-driven real-time simulations to 
multi-year scenario modeling; enabling utilities to comply with regulatory mandates and stay the 
course in their efforts to meet renewable portfolio standards.

• Rich simulation capabilities: Sudden weather changes such as cloud cover over solar PV 
installations and wind speed, direction, and elevation changes can drastically reduce the input 
from these resources. This in turn can necessitate critical planning for DR events and related 
switching activities. Using the Grid360 DA simulation capabilities, system planners can use current 
network data to quickly build and analyze alternative scenarios under various system conditions,  
re-evaluate planned DR events, and recommend adjustments in storage and switching activities 
that meet the modified need.

Analyze and target Demand Response to relieve peak load
• Integrates with existing DR management 

software: Through integrations with 
demand response software solutions (such 
as Resource Innovations’ iEnergy™ demand 
response solution), the system ingests 
details about DR programs and displays 
DR resources on a geographic map and in 
schematic views.

• DR program impact analysis, stack ranking 
and resource scheduling: System planners 
can use the Grid360 DA demand response 
analysis tool to analyze and evaluate available 
DR programs and the impact of DR resources on the associated network under different loading 
scenarios. In combination with Resource Innovations’ iEnergy™ and related solutions, Grid360 
DA enables analysis of DR programs that are available for commitment and ranks alternative 
combinations of DR programs based on the priority and duration of the DR event and the level of 
peak reduction desired. The tool can select DR programs based on their prior execution history and 
propensity for equipment wear and tear.

• Integrates with DRMS: System planners can send back the schedules suggested by the tool to the 
demand response management system (DRMS) for event execution with information on specific 
resources that need to be dispatched. Scenarios can be run to evaluate future studies or to evaluate 
current events to ensure that required load reductions are met, that there are no operational issues 
within the distribution network, and that system reliability is maintained.
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Leverage grid edge data to reduce energy delivery cost, lower consumers’ bills, and meet 
regulatory power delivery requirements at minimum cost

• Understand power quality issues at the grid edge: Utilities worldwide have made huge 
investments in deploying SCADA, smart meters, and smart sensors on the network. Utilities can now 
leverage this data to make better decisions across the distribution network and at the grid edge.

• Maintain optimally low operating voltage: The Grid360 DA conservation voltage reduction (CVR) 
application uses consumer voltage profile data and recommends a low operational voltage at 
the substation and along the feeders. A low operating voltage helps utilities conserve MWs, lower 
delivery costs, and better leverage current system capacity. Grid360 DA achieves this target by 
recommending adjustments to the operating points of load tap changers, feeder regulators and 
capacitors such that even with a lower substation voltage, consumer voltage stays within the limits 
specified by ANSI standards.

• Reduce costs and save money for consumers: Grid360 DA enables grid operators to reduce the 
cost of generation and operations, maintain regulatory standards, and enable and ultimately save 
money for consumers, setting the foundation for a future transactive energy environment.

Optimize feeder voltage profiles, reduce operational expense, and improve system efficiency
Concentration of DER at the grid edge has the potential to cause reverse power flows back into the grid 
which can lead to complex system protection issues and overload conditions. A high concentration of 
intermittent renewables on a distribution feeder also has the potential to create voltage swings, raising 
the supply voltage abnormally and lowering it suddenly at different times of the day.

• Optimize feeder voltage profiles: The Grid360 DA Volt-VAR Optimization application can help 
system planners analyze feeder voltage profiles, reactive power flows, renewable generation 
schedules, and the characteristics of the voltage regulating equipment on the distribution feeder. 
The application recommends operating schedules for substation transformers, power electronic 
devices, and feeder regulators and capacitors that optimize the voltage and VAR profiles on the 
distribution feeder, thus mitigating the negative impacts of renewables.

• Determine safe renewables threshold: System planners can use Grid360 DA to analyze the 
impact of existing and future renewable installations and determine how much new renewable 
generation can be safely added without deteriorating the feeder and system performance.

• Improve system efficiency and regulatory compliance: By optimizing the voltage and VAR profile 
throughout the distribution network, Grid360 DA helps utilities minimize system losses, reduce 
operational expenses, and improve system efficiency. Also, by keeping the supply voltages within 
the prescribed limits, Grid360 DA can better enable utilities to comply with regulatory mandates.

The changing grid
The model for how electricity has been generated, transmitted, distributed, and consumed is changing. 
The increasing penetration of DER such as solar PV, wind, storage, EV charging stations, and microgrids 
presents a new scenario in which energy resources are more distributed and located closer to energy 
consumers. The move from a traditional centralized utility business model to a new distributed business 
model represents a transformational shift for utilities.

• Tipping point: There is a new distributed PV installation approximately every 90 seconds in the 
United States and this installation rate is accelerating. More distributed solar has been deployed 
in the past 2.5 years than in the 50 years prior and resource organizations are forecasting another 
doubling over the next two years. State mandates such as renewable portfolio standards (RPS), 
have created the necessary push for increased DER deployment by utilities. Consumer desire 
to incorporate energy sources that are better for the environment and reduce energy costs are 
also major drivers for deploying grid edge resources including renewables. Through legislation, 
California has taken the first step towards a two way, customer engaged distributed grid model 
and other states have similar initiatives underway. As a result, utilities need to adequately plan 
and prepare for the challenges that DERs bring such as reverse power flows, increased system 
imbalance, rapid voltage swings, and protection issues on distribution feeders.
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• DR – right program, place, and time: 
Utilities are increasingly deploying DR 
programs to make it easier for consumers 
to participate in energy conservation 
programs by shifting energy usage 
behavior from peak hours to non-peak 
hours. While it is important for a utility to 
reduce or shift the feeder and substation 
loads during power shortages or peak 
periods, operational limits such as voltage 
and flow constraints that are localized at 
the nodal level must be kept in mind. Also, 
with the growing number of DR program 
enrollments by customers, utilities need 
to execute the right program at the right 
location for the right duration, to derive 
maximum peak load reduction benefits 
and efficiencies.

Together, these issues present a diverse range of new planning and operational challenges for utilities. 
The time is now for Grid360 DA—a revolutionary software solution that helps utilities address these 
challenges and take full advantage of the economic opportunities they present.

About Resource Innovations

Resource Innovations is a nimble yet powerful women-
led organization offering software-enabled clean energy 
services for utilities as well as commercial, industrial, and 
residential energy consumers. Building on their 20-year 
history, their experts design and implement leading-
edge solutions to support the rapidly changing industry 
through the clean energy transition.

resource-innovations.com

Find out how Resource Innovations can transform 
your business:

grid360@resource-innovations.com
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