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Is your system reliable?
In today’s energy industry where participants and their roles are in a 
constant state of flux, being able to quickly and accurately assess the 
adequacy of systems is more important than ever. GE’s Multi Area 
Reliability Simulation (GE MARS) program enables quick and accurate 
assessment of the resource adequacy of a system comprising any 
number of interconnected areas. Accurate system assessment is 
crucial for ensuring the adequacy of the system to satisfy future 
demand. The benefits of using GE MARS include:

• Superior probabilistic algorithm. GE MARS uses Markov Chain 
Monte Carlo as opposed to recursive convolution to simulate 
complex operating conditions. 

• Reporting the frequency and duration of outages calculated, not 
just the probability of such events.

• Model emergency operating procedures and their effect on 
resource adequacy

• Industry-accepted best practices for modeling renewable 
generation. GE MARS supports unlimited years of renewable 
generation data while preserving correlation to load.

• Brand new energy storage modeling methods. 

• Calculation results go beyond LOLE and LOEE/EUE. GE MARS’ 
detailed and transparent output lets you understand the underlying 
causes of events.

• Complete and ready-to-use datasets covering all the major  
North American interconnections (or subsets thereo) are available 
for license.

GE MARS software puts your system’s 
adequacy to the test 
GE MARS is a system simulation program that models the generation 
system, the interconnections between areas, and the chronological 
hourly demand. GE MARS software models the system in great detail 
with accurate recognition of random events such as equipment 
failures, as well as deterministic rules and policies that govern system 
operation. GE MARS software can model any number of areas and 
pools to study multi-area issues such as:

• Probabilistic resource adequacy assessments,  
such as NERC PROB-A

• Generation system adequacy

•  Installed capacity requirements

• Benefits of reserve sharing

• Effects of additional transmission capacity

• Need for implementing emergency operating procedures

• Reliability impact and capacity value of variable resources such  
as wind and solar

• Influence of energy storage

A chronological, sequential Monte Carlo simulation forms the basis 
of the GE MARS simulation. The Monte Carlo method provides a fast, 
versatile, and easily expandable environment that can be used to fully 
model various generation and reserve sharing options. 

GE MARS models different resource types, including thermal,  
energy-storage, hydro, and variable resources (wind, solar, etc.)

GE MARS reports the following reliability indices on both an isolated 
(zero ties between areas) and interconnected (using the input transfer 
limits between areas) system basis:

• Daily LOLE (loss-of-load expectation, in days/year)

• Hourly LOLE (hours/year)

• LOEE/EUE (loss-of-energy expectation/expected unserved energy) 

•  Frequency of outage (outages/year)

• Duration of outage (hours/outage)

• Need for initiating emergency operating procedures (days/year and 
hours/year)



High Performance Computing (HPC)
Large simulations can take a significant amount of time to process 
on standard desktop hardware. With the optional GE MAPS 
and MARS Client-Server Manager, GE MARS can be run on HPC 
resources, so rather than running through the entire study on one 
machine, GE MARS automatically splits the study up into blocks and 
sends each block to a separate machine/node. This allows the work 
to be done in parallel, greatly reducing the amount of time required 
for a single study. Once processed, the data is then merged, 
allowing the user to view the results of the study as if it had been 
executed on a single machine.

User Interface and Python Application 
Programming Interface (API)
GE MARS comes with a graphical user interface and application 
programming interface (api) that greatly improve the user experience. 
The user interface provides several features including:

•  Easy-to-use, structured file handling for all your cases

 — Special-designed text editor with documentation to  
make input table handling easier

 — Create and save input and output tables using csv  
and xlsx formats

 —  Intuitive calculation management

 — Professional-quality report creation

The API allows Python users even more power, including:

• Automated postprocessing calculations and report generation

•  Prepare and run calculations on a local or remote computer

• Create inputs from any data source that can be handled in Python
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Various ways to tap the benefits  
of MARS software 
GE MARS is available for installation on in-house computing systems 
through a software licensing agreement with GE Energy Consulting. 
The program’s benefits can also be accessed through contract studies 
performed by GE Energy Consulting personnel. 
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Who needs GE MARS? 
Power developers, electric utilities, utility planners, financiers, and 
economic and regulatory consulting firms all can benefit from the 
system reliability information accessed through MARS software.

For more information, contact: 
maps-mars.sales@ge.com
www.geenergyconsulting.com


