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Grid reliability is the primary goal of electric utilities and is a key 
responsibility of transmission system operators.

Utility engineers monitor the state of the grid on real time using various 
advanced grid applications such as power flow and state estimation. These 
applications are typically used in energy control centers, to monitor the 
reliability parameters and control the state of transmission grid. These tools 
depend heavily on an accurate model that represents the transmission network. 
Most often, transmission operators have full visibility of their own network, 
most commonly referred to as ‘internal network’; however they are unaware 
of the status of the network beyond their own boundaries, which is commonly 
referred to as ‘external network’. Realistic modeling of the internal as well as 
the external network is absolutely critical in order to reliably represent the 
internal-network reactions to external events, and vice versa. Deficiencies in the 
complete network representation can result in fatally wrong control responses 
to emergencies and also result in erroneous transmission congestion limits that 
heavily distort operating economics. A complete network model adequately 
representing both internal and external model is also critical for secure 
operation of a utility’s grid including blackout prevention, emergency system 
restoration, and economy-security operation.

External network modeling challenges
An acceptable external model must approximate the behavior of the real 
power system over a range of conditions. Many network models, in use at the 
energy control centers today, are mathematical reductions whose accuracies 
disintegrate for different network operating conditions thus undermining the 
reliability of the network. Furthermore, the process to reduce the external 
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model is painstakingly time consuming and cumbersome. The complexity and 
tedious process involved in designing and constructing the external network 
model, the need for experienced engineers to perform the task, and the lack  
of good external modeling tools are some of the reasons why due importance 
has not been given to building external model. Though modeling a complete 
interconnected system will be ideal, it is not recommended as the size of the 
complete model can be very large, computation can be challenging and time 
consuming; storage and retrieval of data can be very complex.

Since the need for detailed modeling diminishes with electrical distance from 
the internal system, the basic approach can be to reduce the external model to 
create a network with smaller size which is reliable, accurate and performs well 
over a wide range of system operating conditions and then integrate the reduced 
external model with the internal model to represent the complete model. 
Fortunately, there are ways to effectively reduce the model in a way that size will 
be relatively small and computation can be easier without losing data accuracy. 

Step-by-step process for model reduction
Nexant External Network Modeling process automates the most difficult and 
time-consuming tasks in the development of a reduced external network 
model. Through a menu driven tool, it guides the network engineers through 
the model reduction process in a step-by-step manner. The tool helps 
the user navigate, recognize and quantify the external network elements. 
Network engineers have the full provision to balance and resolve the inherent 
compromises between model size and accuracy. 

Nexant External Network Modeling performs exhaustive “retention sensitivity” 
calculations to determine which elements of the external system can be 
replaced by reduced equivalents without compromising overall external model 
accuracy. Each external element (line, transformer, generator, etc.) is assigned 
a meaningful sensitivity index that quantifies the importance of obtaining 
regular updates on that element’s condition. The tool also automatically 
verifies the accuracy of the reduced model by comparing the results with the 
original unreduced model while synthesizing the results with multiple network 
topologies and loading levels.

Long established track record
Nexant Energy experts and software engineers have been pioneering software 
solutions for the energy industry for several decades. We have supplied grid 
management software to more than 150 utilities worldwide.

Flexibility for your organization
Our algorithms and software are explicitly designed to accommodate customer- 
requested modifications and enhancements and to facilitate easy maintenance.

Customers
“Using our original reduced external equivalent, we had an 82% state estimator  
convergence rate. Substituting a Nexant-derived external model, our estimator 
then converged 96.6% of the time”

“The Nexant Model reduction team has always been super-responsive to our needs, 
by providing user support, consulting assistance and software enhancements”

“Why do utilities spend such vast amounts of effort and money on internalnetwork 
modeling for security-economy and then jeopardize everything by paying 
inadequate attention to the external model? They should use Nexant modeling tool 
to get the full value out of their EMS”

Nexant external network modeling solution

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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