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The Power Behind Renewable and Distributed Energy.

Our Business

Spirae’s team is committed to providing innovative solutions for utility and grid managers, and 
commercial and industrial end users. The company’s agility and flexibility allow for turnkey and 
custom applications that work with existing customer platforms, as well as a wide variety of 
RTUs and SCADA systems.

Our Areas of Contribution

∙ Smart Grid Solutions
∙ Grid Integration of Renewables and Distributed Energy
∙ Controls Development for OEMs
∙ Industrial and Commercial Applications
∙ Partnering for Research and Development

Our Capabilities

∙ High Definition Power System Simulation
∙ Controls Solution Design and Development
∙ Field Deployment and Commissioning of Integrated Solutions
∙ SCADA, PLC, DCS, and Embedded Systems Development
∙ Wide Range of Protocols and Communication 

Commercial Applications Distributed Generation

Smart Grid Controls

Simulation EnvironmentData Visualization

Industrial 
Applications Solar Generation

Wind GenerationResidential Applications
PHEV, Demand Side/AMI, Solar
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InteGrid Laboratory

Spirae and Colorado State University joined forces to develop the InteGrid Test and 
Development Laboratory (www.integridlab.com) to provide a platform for addressing the 
needs of emerging Smart Grid technology, distributed generation, and renewable energy 
applications. University and industry partners benefit from the InteGrid Lab through 
research, testing, and education. Technologies examined include wind, solar, cogeneration 
(power and heat), microturbines, fuel cells, and plug-in hybrid electric vehicles, as well as 
demand response and load management at residential and industrial/commercial sites.

The InteGrid Lab contains the power generation, distribution and control equipment 
required to physically simulate portions of the electrical distribution system with 
significant quantities of renewable and distributed energy resources. This physical power 
system, along with computer based simulations, provides the data and information needed 
to determine best practices and controls solutions for effective distributed energy 
integration. Testing can be conducted in grid-connected or islanded modes, and with any 
combination of renewable generation and user load types.
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Dr. Sunil Cherian

 

Dr. Sunil Cherian is the founder and CEO of Spirae. The company 
was founded to develop and commercialize systems-level solutions 
for the large-scale integration of renewables and distributed energy 
into electric power systems and end-use applications. He also serves 
on the boards of the Northern Colorado Clean Energy Cluster which 
promotes economic vitality through sustainability and clean energy 
initiatives, and the Colorado CleanTech Industry Association.

In 1997, Dr. Cherian founded Sixth Dimension, Inc., which provided 
networking technologies for the energy industry. As CEO he guided 
the company through several rounds of venture financing and 
transformed it from concept to commercialization. Sixth Dimension 
was acquired by Comverge, Inc. in 2003.

Dr. Cherian earned his M.S. and Ph.D. degrees in Mechanical Engineering from Colorado State 
University in 1991 and 1995 respectively. He has served as acting director for the Colorado 
Manufacturing Extension Center and as product realization specialist for the Mid America    
Manufacturing Extension Center at Colorado State University. He has more than 15 publications 
in journals, conference and workshop proceedings, and he has authored book chapters on 
software agent technologies and distributed generation. He is often a featured speaker at 
conferences and workshops, and he participates actively in several government and industry 
initiatives addressing the transformation ahead in the energy industry. He was actively involved 
in the formation of the GridWise Alliance, an industry consortium promoting the adoption of 
advanced communication, control, and information technologies for the smart grid of the 
future. He has also been a participant in ASME's Small Business Initiatives.

His expertise and professional interests include computational intelligence, distributed
control and communications, new product development, renewable energy and sustainable 
development.
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Notable Project Activities

Cell Controller Project - Energinet.dk
Energinet.dk, the Danish TSO company, owns and operates the high-voltage power system in 
that country. Denmark is the world leader in integrating renewable and distributed energy 
sources into electric power systems. Looking to the future, Energinet.dk contracted with 
Spirae to lend their expertise in developing and integrating an innovative grid management 
technology in order to enable Denmark to pursue greater wind penetration and optimize their 
distributed generation resources. This system will maximize the contribution from renewables 
and ensure system stability and security while enhancing the utilization of the country’s 
dispersed combined heat and power plants.

Peak Load Reduction Demonstration - Department of Energy/RDSI Program
Spirae, in collaboration with the City of Fort Collins and Fort Collins Utilities, was awarded 
funding by the Department of Energy for a comprehensive project demonstrating peak load 
reduction on distribution feeders using a wide variety of renewable and distributed energy 
resources.  Spirae provides the smart grid platform and controls as well as integration expertise 
for the power management of the resource mix.  Energy resources include solar PV, microtur-
bines, reciprocating engines using process methane, fuel cells, PHEV, thermal storage, and 
various load management measures relating to HVAC and process curtailment.  

City of Boulder Smart Grid Assessment Study
Boulder is the location for Xcel Energy's SmartGridCity project, and a variety of technologies 
are currently being deployed for the improvement and optimization of grid operations in this 
project.  The City of Boulder contracted with Spirae to provide City Council and staff a high 
level perspective on SmartGrid implementation and support Boulder’s role in implementing 
SmartGridCity.  
 
In this engagement, Spirae provided both an industry wide perspective of smart grid technolo-
gies and initiatives as well as "on-the-ground" implementation expertise and guidance towards 
programs and technologies required for implementing individual smart grid elements.   This 
project activity dovetails into the sustainability and carbon management initiatives with the 
City of Boulder to ensure that smart grid enablers will exist for promoting higher penetrations 
of renewable and distributed energy and demand side management.
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Notable Project Activities - Page 2

PHEV and Vehicle to Grid - Xcel Energy
Xcel Energy is a leading electricity and natural gas company operating in the western region 
spanning Texas to Minnesota, and they offer a comprehensive portfolio of energy related 
products and services. Spirae provides R&D and integration assistance to the plug-in-hybrid 
electric (PHEV) and vehicle to grid (V2G) activities Xcel is demonstrating in the SmartGridCity 
project in Boulder Colorado.

Small Wind Turbine Controller Prototype - CPP Wind
CPP performs wind tunnel testing, computer simulations, and technical analyses to help 
building owners, architects, and engineers:  enhance building and technology design 
efficiency, increase comfort and safety, and promote sustainability.  Spirae assisted CPP 
Wind in R&D activities relating to the development and optimization of small wind
turbine controls.

Commercial Energy Management System - Energyworks
The EnergyWorks Group consists of several management-owned affiliates with primary
 focus on project management and field services for wind power generation, integrated
 infrastructure management for business and institutions, and the development of advanced 
technology bio-energy projects.  Spirae worked with Energyworks to develop an innovative 
energy management platform for system control, visualization, and work flow in a commercial 
mall operation.
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Our Key Partnerships and Collaborations

Kalki Technologies – Utility Communications, Protocols, Standards and SCADA Systems
Kalki Technologies and Spirae partner on standards-based enterprise integration, product 
engineering, engineering services and automation solutions.

Control Microsystems
Control Microsystems is a leading supplier of Supervisory Control and Data Acquisition 
(SCADA) hardware and software products.  Spirae is an integration partner with Control 
Microsystems, and leverages many of their solutions and technologies in their Smart Grid 
platform deployments.

Colorado State University and the Engines and Energy Conversion Laboratory
Spirae and Colorado State University joined forces in 2006 to develop the InteGrid Test and 
Development Laboratory to address the needs of the emerging smart grid and renewable 
and distributed energy marketplace.  This facility is designed to physically simulate a 
distribution network with a variety of renewable and distributed technologies employed in 
order to develop and test smart grid controls and methods. The InteGrid Lab is jointly 
owned by Spirae and Colorado State University.

Northern Colorado Clean Energy Cluster
Spirae is a founding member and sits on the board of the Northern Colorado Clean Energy 
Cluster, which is a business-led, project-oriented group of regional partners seeking to have 
a global impact. Through mass collaboration, the Cluster intends to position Northern 
Colorado as the "Go To" region for Smart Grid technologies, renewable energy and energy 
efficiency, and cleaner and more efficient engines.
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Our History

2008 

Spirae and Xcel Energy collaborate on PHEV and V2G capabilities, introducing a 
prototype at the 2008 Democratic National Convention in Denver.

Exhibited Smart Grid Controls Technology at AWEA’s WindPower 2008 Trade Show in 
Houston, TX

Selected for Dept of Energy RD&D Project for Demonstration of Peak Load Reduction 
Using Distributed Energy Resources on Fort Collins Utilities Distribution Feeders

2007

Contracted with CPP Wind in Fort Collins, CO to provide integration and controls 
solution for small wind turbine application

Tech Startup of the Month – Colorado Biz Magazine

2006

InteGrid Test and Development Laboratory Commissioned in Collaboration with 

Colorado State University’s Engines and Energy Conversion Lab

2005

Contracted with ENDK to Design and Develop Cell Controller 

2004

Commissioned Comprehensive Energy Management Platform at Park City Mall 

for Energyworks 

2002

Spirae, Inc. founded by Dr. Sunil Cherian
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Terminology

DCS – Distributed Control System  - a control system in which the controller elements are not central in 
location but are distributed throughout the system with each component sub-system under the control of 
one or more controllers.

IED - Intelligent Electronic Device – A term used in the electric power industry to describe microprocessor-
based controllers of power system equipment, such as circuit breakers, transformers, and capacitor banks. 

MatLab - MatLab is a numerical computing environment and programming language that allows easy matrix 
manipulation, plotting of functions and data, implementation of algorithms, creation of user interfaces, 
and interfacing with programs in other languages.

OEM – Original Equipment Manufacturer - a company that uses a component made by a second company in 
its own product.

PHEV – Plug-in Hybrid Electric Vehicle – A hybrid electric vehicle (e.g. Ford Escape Hybrid) which has been 
upgraded with larger battery storage and has the ability to be charged using grid power when parked.  This 
capability allows for greater use of electric power during operation leading to higher MPG performance.

PLC – Programmable Logic Controller – A digital computer used for automation of industrial processes, such 
as the control of machinery on factory assembly lines.  

Powerfactory by DIgSILENT GmbH  – A leading high-end power system simulation tool for applications in 
generation, transmission, distribution and industrial systems.

RTU - Remote Terminal Unit - A microprocessor controlled electronic device which interfaces objects in the 
physical world to a distributed control system or SCADA system by transmitting telemetry data to the 
system and/or altering the state of connected objects based on control messages received from the system.

SCADA - Supervisory Control And Data Acquisition - generally refers to an industrial or utility control system: 
a computer system monitoring and controlling a process.

V2G – Vehicle-to-Grid – This technology provides the capability to extract power from the batteries of a 
PHEV to put back to the grid.  This is being explored as a distributed energy source opportunity for utilities 
for the purposes of load management and greater renewables integration.  
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