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Load Served by Microgrids
Description

Integrated distribution system with interconnected loads
and distributed energy sources and storage devices

Operates connected to the main power grid, but is
capable of operating as an island

» Key distinctions between a microgrid and distributed
generation are its ability to be islanded with coordinated
control, and that it contains more than one generating

source
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Load Served by Microgrids
Proposed Metrics

» Current metrics

m (Metric 6.a) the number of microgrids in operation
m (Metric 6.b) the capacity of microgrids
m (Metric 6.c) the percentage total grid summer capacity

» No data source that matches the metrics

» How many metrics do we need?

m Potential other metrics
« Number of microgrids in operation
o Capacity of microgrids in MW
« Percentage total grid summer capacity
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Load Served by Microgrids
Proposed Metrics

» What metrics are most valuable in providing a sense of
progress on the smart grid?

» Do we need more than one? How many?

» Do we need to separate microgrids as a subcategory of
distributed generation that can be islanded and
controlled?
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Load Served by Microgrids
Data Sources

» Previous report
m Resource Dynamics Corporation study
m Projections from “Grid 2030,” produced by U.S. Dept of Energy

» Next report
m Other potential data sources?
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Load Served by Microgrids
Stakeholders

» End users

» Distribution-service providers

» Electric-service retailers

» Generation and control products and services suppliers
» Policymakers

» Policy advocates
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Load Served by Microgrids
Regional Aspects

» Regional factors should not create many obstacles
» Favorable in remote places (Alaska, Hawaii)

» Avallability varies widely
m Different designs and sizes
m Generation options vary depending on region

» Other perspectives?
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Load Served by Microgrids
Challenges

» Technical
Interconnection requirements
Large-scale microgrids difficult to protect
Penetration level
Security
Power generation types
Power quality
» Business and financial
m Lost utility revenues
® Interconnection

» Other perspectives?
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Grid-Connected Distributed Generation and Storage
Description

» Smaller-scale local power generation (10 MVA or less)

= Wind turbines connected at the distribution system level, micro
hydro installations, solar panels, diesel, etc.

» Atypical compared with large centralized generators

» Generally have low installation and maintenance costs
» Smaller-scale distribution systems

» Sell surplus back to grid
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Grid-Connected Distributed Generation and Storage
Proposed Metrics

» Current metric

m (Metric7.a) Percentage of actively-managed fossil-fired, hydrogen,
and biofuels distributed generation

m (Metric7.b ) Percentage of actively-managed batteries and
flywheels, excluding transportation applications

m (Metric7.c) Percentage of non-dispatchable renewable generation

» No data were found on the kWh of grid-connected
distributed generation
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Grid-Connected Distributed Generation and Storage
Proposed Metrics (cont’d)

» How many metrics do we need?

m Potential other metrics

« Percentage of actively-managed fossil-fired, hydrogen, and
biofuels distributed generation

» Percentage of actively-managed batteries and flywheels,
excluding transportation

« Percentage of non-dispatchable renewable generation
« Percentage of customers supported by storage capacity
+ Percentage of customers with DG connected to the grid
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Grid-Connected Distributed Generation and Storage
Proposed Metrics

» What metrics are most valuable in providing a sense of
progress on the smart grid?

m Capacity with DG?
® Number of homes supported by DG storage?
» Do we need more than one? How many?
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Grid-Connected Distributed Generation and Storage
Data Sources

» Previous report
m Survey results only source of data

» Next report
m Potential other data sources?

Sl

Pacific Northwest
NATIONAL LASORATORY



16

Grid-Connected Distributed Generation and Storage
Stakeholders

» Distributed-generation and storage-device manufacturers
» Distribution-service providers

» Local, state and federal energy policymakers

» Standards organizations and their developers

» Balancing authorities

» End-users

» Transmission providers

g
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Grid-Connected Distributed Generation and Storage
Regional Aspects

» Varied regional regulations on production
» Value and incentives on DG capacity may vary

» Generation varies widely
m Different designs and sizes

m Resources for DG are not uniform across regions (e.g. wind,
solar)

» Other perspectives?
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Grid-Connected Distributed Generation and Storage
Challenges

» Technical
m Standardization of the DG system interface with the grid
m Operation and control of the distributed generation
®m Planning and design
m Voltage regulation

» Business and financial
m Standardization expensive for utilities

m Storage requires a large degree of maintenance

m Cost per KW installed remains higher than grid-supplied
base-load supply

» Other perspectives?
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Grid-Responsive, Non-Generating Demand-Side
Equipment
Description

» This metric measures the penetration of demand-side equipment that
IS responsive to the dynamic needs of the smart grid

» This metric includes only those grid-responsive features that are
available on original equipment or by the simple retrofit of existing
equipment without needing highly skilled labor

» Excludes advanced meters, communications gateways, equipment
that generates or stores electrical energy, and equipment that
requires unique engineering for its installation at an endpoint

» Dependent on signals and rates not yet in place
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Grid-Responsive, Non-Generating Demand-Side
Equipment

Proposed Metrics
» Current metrics

m (Metric 9.a) Total U.S. load capacity in each consumer category
(.e., residential, commercial, and industrial) that is actually or

potentially modified by behaviors of smart, grid-responsive
equipment (MW):

m (Metric 9.b) Total yearly U.S. retail sales volume for purchases of
smart, grid-responsive equipment ($)
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Grid-Responsive, Non-Generating Demand-Side
Equipment |
Proposed Metrics

» What metrics are most valuable in providing a sense of
progress on responsive appliances?

» Do we need more than one? How many?

» Do we need to separate appliances by type or ?

» Split devices into residential, commercial, industrial?
» Should frequency responsive devices be added?
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Grid-Responsive, Non-Generating Demand-Side
Equipment
Data Sources

» Previous report
® No prior data

» Next report

m Use stimulus funded installation numbers

m Survey American Home Appliance Manufacturers (AHAM) for
production of types and number of devices?

m Use Programmable Communicating Thermostat (PCT) numbers
only?
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Equ

-Responsive, Non-Generating Demand-Side
Ipment

Sta

kKeholders

» End users

» Balancing authorities, regional coordinators & NERC
» Local, state and federal energy policymakers

» Product and service providers

» Aggregators of generation and demand

» Utilities
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Grid-Responsive, Non-Generating Demand-Side
Equipment
Regional Aspects

» Energy and demand programs driven at independent
system operators or utility level

» National or international standardization required for
manufacturer inclusion in appliances

» California Energy Commission could drive a standard

g
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Grid-Responsive, Non-Generating Demand-Side
Equipment
Challenges
» Business and Financial Challenges
®m Relatively high costs of hardware installation
® No regulatory support to require capability
m Lack of product availability at big box retailers
» Technical Challenges
® No plug-and-play capabilities

m Lack of a universal communication protocol to send price or
emergency signals

m No communications standard
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