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Task on Aggregation Methods and Tools

• Information gathering to identify
– Regional wholesale market opportunities for distributed resources
– Provisions for aggregation of distributed resources

• Aggregation rules
• Communications requirements

– Existing and planned aggregation programs and demonstration activities

• Deliverables
– Summary document and webcast on aggregation methods and tools

• Minimum requirements for system operators to rely on distributed
resources

• By resource type (e.g., intermittent renewable resources versus 
dispatchable resources)

• By integration objective (e.g., market economics versus reliability) 

Clarify regional market opportunities for distributed resources to participate 
and associated requirements, towards identifying gaps in market protocols, 

methods, and tools for aggregation 
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Scope Emphasizes Distributed Resources

• Includes review of ISO/RTO market and program opportunities that 
distributed resources can participate in

• Distributed resources:
– located along the distribution system or customer-side of the meter
– distributed generation, storage, dispatchable load, PHEV, etc. 

integrated to respond in coordinated fashion
– renewable resources located at the distribution system level

Review of markets and programs to clarify 
opportunities and associated requirements for  
aggregated participation of distributed resources
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Task Context

• Automation
• System operator confidence
• Economic justification
• Aggregation 
• Wholesale market structures 
• Retail rates
• Customer convenience 

Measurement & billing
• Safety & monitoring
• Building codes & permits
• Planning & engineering

• Reliability 
• Market Economics
• Meet regulatory requirement
• System Security & Protection
• Low Carbon Future
• Power Quality
• Serve isolated remote load
• Defer capital expansion
• Enhanced Innovation and 

Customer Choice

Barriers Objectives

Scope devised to address aggregation and related barriers. 
Task considers multiple objectives of ISOs/RTOs.
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Top-Down Approach

• Review ISO/RTO Provisions and Requirements for
– Demand Response 

• Traditional Dispatchable Loads
• Demand response to displace grid purchased power

– Storage
• Flywheel, batteries, PHEVs
• Pumped storage hydro

– Intermittent Renewables
• Wind, solar

– Distributed Generation
• Standby generation

• Review Aggregation Tools
– Aggregator/Utility distributed resource programs
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Steps

• Review literature 
• Prepare contacts list 

– Drafted list of ISO/RTO contacts and in identified IRC liaison
– Identified a handful of Aggregators

• Prepared questions
– Vet and complete Aggregation matrix
– Insights on status quo, special provisions, and emerging activities

• Conduct structured survey and interviews
• Analyze data
• Prepare Interim results
• Draft final report
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Literature Review Step 

• Review ISO/RTO market opportunities
– Identify opportunity

• ISO/RTO – 9 in North America
• Market product - energy, capacity, reserve, regulation
• Name of program opportunity – e.g., PIRP, PLP, ADGPP
• Type of distributed resources program is applicable to

– e.g., Dispatchable load, intermittent wind/solar, DG, storage
– Review market protocols at a high-level

• Aggregation rules
• Telemetry requirements

• Leverage IRC matrix
– Identifies ISO/RTO Demand Response Programs
– Characterizes demand response M&V requirements

Aggregation Rules

Aggregation 
Allowed?

Non‐Interval 
Metered DERs 

Allowed?

Minimum
Size

Location / 
Topology

Requirments?

Telemetry 
Required?

Region Market Program Resource Yes  /  No Yes / No [kW] Yes /  No

Storage in Regulation Markets

NYISO Regulation N / A
"Standard" 
Resource

No 1 MW Yes

NYISO Regulation Limited Energy Storage Resource (LESR) Storage SAME SAME SAME

PJM Regulation N / A
"Standard" 
Resource

No 1 MW Yes

PJM Regulation ??? Storage SAME SAME SAME

MISO Regulation N / A
"Standard" 
Resource

No 1 MW Yes

MISO Regulation "Stored Energy Resources" Storage SAME SAME SAME

Distributed Generation

CAISO Energy
Aggregated Distributed Generation Pilot 

Project (ADGPP)
DG Yes 1 MW

Must  be in same 
demand zone

Yes

Renewable Resources

CAISO Energy
Participating Intermittent Resources 

Program (PIRP)
Wind Yes

Single grid 
connection point

1 MW
similar weather 

response
Yes

CAISO Energy
Participating Intermittent Resources 

Program (PIRP)
Solar Yes

Single grid 
connection point

1 MW
similar weather 

response
Yes

AESO Energy Wind Power Forecasting Pilot Project Wind Yes
Single grid 

connection point
similar weather 

response
Yes

MISO Energy Day Ahead Real Time (DART) Intermittent

NYISO Capacity Intermittent Yes 100 kW Zone
No (After the fact  

metering)

ERCOT Energy Renewable Energy Credits Program Wind Yes ?
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Example: 
Participation Requirements for Storage

• Rules for MISO, PJM, NYISO Regulation Markets
– 1 MW minimum size to participate
– No aggregation allowed

• Communication Requirements
– Real-time telemetry required (2-6 second scans)
– Accuracy within 0.1% to 2%
– Other measurements: Regulation flag, breaker status, 

etc.
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Example: Storage Participation

• Most of storage contribution is still Pumped Storage Hydro
• Significant interest in new storage technologies
• Technology vendors looking to own and operate 

resources are looking for market opportunities
• Regulation service opportunity for limited energy storage 

resources is a common theme
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Survey Questions for System Operators

• Status Quo of Participation by Distribution Resources
– Additional opportunities for distributed resources to participate 
– Overall contribution to regional market by distributed resources
– Identification of any current rules difficult for distributed resources
– If aggregation allowed and any geographic restrictions on make-up

• Special Provisions to Accommodate Distributed Resources
– Market rule changes (e.g., deviation penalty exemption, relaxed 

telemetry requirements, reduced minimum capacity requirements)
– Additional market rules or requirements for distributed resources 

(e.g., flywheel)
– Special provisions or incentives for intermittent resource participation

• Emerging Activities with Distributed Resources
– Limited energy storage as a regulation-only resource 
– Pilot projects and associated integration barriers to be addressed
– Anticipated contributions, goals, or mandates in coming years
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Next Steps

• Finalize on-line survey 
• Liaison with IRC
• Interview respondents

– Complete matrix on Aggregation & Communications requirements
– Insights on status quo, special provisions, and emerging activities

• Analyze findings 
– Prevalent market protocol barriers
– Absolute fixed requirements vs. areas requirements can be relaxed to 

accommodate aggregation and reduce costs of integration
– Differences in requirements for different types of resources (e.g., intermittent 

renewable versus dispatchable resources)
• Draft final report

– Viable communications infrastructure and methods of monitoring & aggregating
– Examples of methods and tools used to relax requirements
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Together…Shaping the Future of Electricity


