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Increased reliability and
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North American transmis-
sion grid
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Critical Knowledge Gaps

* Wide-bandgap semiconductors for FACTS
» Satellite-based Wide Area Management Systems (WAMS)
* High-performance polymeric and superconducting

cables

» Streamlined, lower-cost construction techniques for
underground transmission

* Power flow control in complex grids (hardware, soft-
ware, communications systems, integration with transac-
tion management functions)

* Information technology systems to control the physical
grid and manage transactions
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10-Year Funding Outlook
($million/yr)

Current Additional Total
Funding Funding Funding
MNeeds MNeeded




LS. Deparmnl: of Energy

AU i g: PD Constraints
2000 ere Development

Workhopr

ISt Petershurg- #10-11.Eeh 00
o -

Targets Critical Knowledge Gaps 10-Year Funding Outlook
($million/yr)

Current  Additional Total
Funding Funding Funding

Needs Needed
Removal of geographic + Removal of transmission bottlenecks among North 100 100 200
constraints on transmission American regions
of power and services + Capability for continental-scale power wheeling
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Targets Critical Knowledge Gaps 10-Year Funding Outlook
($million/yr)

Current Additional Total
Funding Funding Funding
MNeeds MNeeded

Emergence of the » Cost-effective distributed generation and storage tech- 200 200 400
distributed utility nologies
* Interconnection standards plus control and protection
systems for mixed central/distributed systems

* Low-cost converter technology to enable DC distribu-
tion networks

* VAR support without requiring new generating capacity
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Targets Critical Knowledge Gaps 10-Year Funding Outlook
($million/yr)

Current  Additional Total
Funding Funding Funding

Needs Needed
Protection against natural * Complex interactive network methodology to under- . 200 200
and human-caused threats to stand and manage power system complexities and vul-
the electricity infrastructure nerabilities
* Real-time wide area communications and control
systems
» Hardware, software, and procedures to prevent cascad-
ing failures
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