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Demand response programs enable utilities to reduce energy 
consumption during an unexpected shortage of power to avoid larger 
blackouts and also to shift energy consumption from on-peak to  
off-peak hours to minimize incremental energy costs.

There are many challenges in making a demand response program a success. 
Utilities must determine where to roll out demand response programs, what 
level of demand will be available for each program, and more importantly, 
how these programs will impact network operations when all or some of the 
resources respond to the demand response event. 

Despite a chronic lack of ability to superimpose different layers of data from 
information systems in disconnected silos, distribution utility operators must still 
determine when and which demand response resources need to be called for 
action. Utility operators should also be able to accurately calculate if the demand 
response resources can provide the desired level of load reduction at the 
location where it is actually required. Nexant is a leader in demand response—
from planning to evaluation—and Nexant’s Grid360 Distribution Analytics puts 
that expertise to work by combining it with rigorous network analysis.

Many demand response management solutions focus on event management 
and customer settlement. However, a demand response solution also needs 
to address the impact of demand response events on distribution network 
operations. Planning, program management, resource analysis, and settlement 
are critical components of a comprehensive demand response solution. 

Demand response impact analysis
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Exponential increase in demand response



As utilities look at demand response programs to align available resources 
with demand and reduce peak load, it is important to identify which parts of 
the network can benefit most from deployment of system-wide and targeted 
demand response programs. Effective deployment of demand response 
programs can help delay capital investments and save utilities billions of dollars. 

Demand response participation will grow significantly in the next few years. 
Currently, distribution utility operators do not typically have access to the spatial 
distribution of these resources. Without such information, what-if scenarios and 
load flow studies will not be accurate. However, distribution utility operators and 
planners need to analyze the impact of load reductions of DR programs under 
different conditions so that they can trust that calling on these resources will not 
adversely affect the reliability of their operational procedures.

Planning
Grid360 Distribution Analytics provides a robust set of network management 
and distribution analysis tools that support planning and operations functions. 
Grid360 Distribution Analytics includes a comprehensive unbalanced power flow 
engine that can be used for a variety of power flow analyses, including demand 
response impact. 

While it is important for a utility to decrease the feeder load and/or substation 
loads during power shortages or peak periods, operational limits e.g. voltage and 
flow constraints will be local at the nodal level. These operational constraints and 
the effects of a specific set of demand response resources need to be effectively 
analyzed by modeling them on the network and analyzing them through a 
flexible and unbalanced power flow application. Grid360 Distribution Analytics 
can analyze different loading conditions along with nonconforming load forecasts 
and analyze the impact of demand response programs under different scenarios. 

The application generates graphical and tabular reports that offer insight into 
the system-wide resources that are required and also points to target areas that 
utilities should focus on for demand response program design and management.

Visualization
Grid360 Distribution Analytics provides visualization of unbalanced power flow  
results. The application leverages geospatial and engineering data from utility 
systems such as GIS and OMS along with Google maps to display distribution 
networks and the corresponding demand response resources. Through 
integration with demand response software solutions, such as Nexant’s iEnergy® 
Demand Response solution, the system can load DR programs, display resources 
on the map and get details about the corresponding program information. 

Analysis and execution
Demand response program data that is available during an event can be loaded 
into the Grid360 Distribution Analytics application using a CIM based XML 
data format. The application can analyze each program and its impact on the 
associated network. 

The application will also process the demand response resources and rank them 
based on priority and duration of the demand response call. 

Operators or planners can utilize the tabular and graphical results to evaluate 
the impact of required resources on network and system loading conditions. 
The schedules can then be sent back to a demand response management 
system for event execution with information on specific resources that need to 
be called for execution. Analyses can be run either for future planning studies or 
for current events to ensure that required load reductions are met and there are 
no operational problems with the distribution network.

Granular placement of demand response resources

Demand Response Impact Analysis Benefits:

Provides Scalable Solution: Utilizes DRMS 
agnostic interface and a seamless built-in 
interaction iEnergy Demand Response 

Defers Capital Investment: Utilizes DR resources 
allowing utilities defer capital investment 

Improves Reliability: Ensures safe and reliable 
power delivery by analyzing a DR event before 
execution

Provides Financial Insight: Offers additional 
information on the actual financial component  
of DR resources

About Nexant Energy Software

Nexant offers a comprehensive suite of best-in-
class energy enterprise software platforms that 
transform utility business processes and enable 
implementation of smart grid, clean energy, and 
demand management initiatives. Nexant software 
helps utilities embrace a customer-centric model 
that aligns strategic planning, grid operations, and 
demand side management to improve customer 
engagement, boost operational efficiency, reduce 
risk, and achieve superior business results.
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