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Is Distributed Generation the Future of the Grid?
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• Infotility is the pioneer in the emerging 
SmartGrid software space enabling the next-
generation Smart Grid. 

• Our Core product is the GridAgentsTM Software 
(an embedded platform and toolkit) Conceived 
out of the U.S. Department of Energy’s (DOE) 
GridWise program

• We also provide next-generation Distributed 
Energy R&D
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Performance
Emergency
Restoration
Routine Operations
Optimization
Systems 
Planning

Principle Characteristics
Self-healing
Empowers and incorporates the 
consumer
Tolerates security attack
Provides 21st century power quality
Accommodates a wide variety of 
generation options
Fully enables electricity markets
Optimizes asset use; minimizes 
O&M expenses

Key Technologies
Integrated communications
Advanced control methodologies
Sensing, metering, and measurement
Advanced grid components
Decision support and human interfaces

Metrics
Congestion costs 
Blackout probability 
SAIFI
Restoration time
CAIDI
Peak-to-average load ratio 
Capacity utilization

Key Success Factors
Reliability
Security
Economics
Power quality
Efficiency and 
environmental quality
Safety
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$

kW

Competitive 
Distributed 
Resources

Advanced 
Information 
Technology

Ubiquitous 
Communi-

cations

Utility 
Restruc-

turing

• Bi-directional power & monetary 
flow network
• opens door for other distributed 
resources

• Markets provide opportunity 
and incentive for collaboration 
& new value streams

Inverter

Distribution 
Transformer

Utility System 
Primary (13.2 kV)

Energy Storage 

(Battery or 
Ultracapacitors)

DC Level 
Converter

DC Distribution 400 V

Rectifier, Filter 
and DC Voltage 

Regulator
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Simple DC Dispersed with Numerous Homes Employing 
Renewable and Distributed Sources
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–– Highly digital System Highly digital System 
–– SelfSelf--healinghealing
–– Distributed participation and controlDistributed participation and control
–– Empower and incorporate the consumer Empower and incorporate the consumer 
–– Fully enables electricity marketsFully enables electricity markets
–– Optimizes Assets Optimizes Assets 
–– Evolvable and extensible Evolvable and extensible 
–– Information security and privacyInformation security and privacy
–– Enhanced system reliability and resilience Enhanced system reliability and resilience 
–– 21st Century Power Quality21st Century Power Quality
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• Current Grid System
– Highly Centralized 
– Hardwired Solutions

– Lack of Flexibility (coordination, QoS)
– Proprietary Architectures

– High Deployment Costs
– Underutilization of DER
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Pacific Northwest National 
Laboratory engineers are 
designing smart chips that would 
be fitted into household 
appliances and would continually 
monitor fluctuations in the power 
grid. When the grid is under high 
periods of stress, a grid-friendly 
appliance would identify these 
fluctuations and, within 
milliseconds, automatically shut 
down for a short period of time to 
give the grid operators time to 
stabilize the system. It could even 
turn on momentarily to absorb 
excess power from fluctuations 
during a crisis.

One Million Smart Controllers can 
eliminate the need for 100 Gigawatts of 

new power plants
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• Adaptive : Adaptive to changing and unforeseen run-time conditions (vs. Hardwired). 
Potential for ongoing goal resolution with loss of communication. The embedded 
agent models can utilize business rules, statistical, and various AI methods optimize 
and learn over time 

• Modular : Connects blocks of interchangeable components to make more complex 
systems capable of managing complex large scale networks. GridAgents can be 
combined much like Lego blocks based on business requirements and network 
configuration

• Problem Solving : Agents coordinate behavior through cooperation, negotiation, 
mediation to solve local and overall goals 

• Robustness : Designed to survive the loss of individual components with minimal loss 
of functionality. 

• Flexible : Expandability through plug-ins (algorithms, planning routines, device 
models, and control logic); Resolve multiple operational goals with business rule and 
physical constraints by encoding domain specific information (expression evaluator). 

• Scalable : Designed with an open system architecture and well documented 
component-based interface

• Efficient : Supports device portability, multiple user interfaces, low deployment and
maintenance cost through the use of automatic and remote configuration. 

GridAgents ® serve as real-time data streaming and processing to ols 
located remotely at any metering or monitoring poin t, breaking the 
dependency on centralized data collection, analysis , and detection.
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• GridAgents can be 
embedded and deployed 
across the distribution 
network at any monitoring or 
metering point.

• GridAgents can also be used 
to aggregate and filter 
information provided from 
other nodes, collection, or 
filtering points.

• Hierarchies of GridAgents 
can be used to:

– Manage and reconfigure 
compact networks and 
MicroGrids

– Dispatch DER

– Maintain PQ

– Dispatch DR 

– Identify faults
– Isolate buildings, microgrids, 

or feeders.

– Facilitate energy market 
transactions
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• Optimization of Wind Parks with energy storage
• Regulation of distribution-level loads integrated with 

reactive load control 
• Working with utilities for integration of PV (Building 

Integrated). 
• Working with Beacon Power for integration of PV, 

Storage, and Demand Response into optimal microgrid 
configurations
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• Demonstrating residential and 
commercial Microgrids, with over 
100,000 GridAgents test nodes

• Microgrids consist of PV systems, 
Wind Turbines, Load Controls, 
Microturbines, and Energy Storage

• Developing multi-agent coordination 
algorithms for optimization, real-time 
adaptation, and scalability.
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Auto-DR Project with CEC
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• Embedded Intelligence and Coordinated DER Integration
– Reduced asset management costs
– Reduced operation costs for Renewables
– Enhance and Maintain Grid Reliability, Resilience, and Security
– Customer reliability and economic incentives for grid response
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• Infotility is actively seeking additional participants in the 
GridAgents® collaborative R&D initiative. 
– Utilities or organizations can fund targeted R&D for specific 

SmartGrid or DER Integration requirements.
– Partner with Industry leaders can assist in funding 

commercialization or establishing OEM relationships to:
• Embed GridAgents technologies in hardware, distributed energy, 

and metering product lines

• Identify areas where GridAgent technologies can be added to 
existing network management and control projects.


