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UPS SubstationTM
Uninteruptible Power at the Substation Level:  Providing Utilities With A Premium Power Option for Critical Customers and/or Constrained Transmission Networks

Science & Technology Division

Substations Asset Utilization Target

Technology Description

EPRI members need power system reliability and/or power quality at the high voltage transmission level to compete effectively in the new energy market place.  The UPS-SubstationTM satisfies this need by using switchgear, power electronics, storage, and generation modules in a plug-and-play configuration customized to meet member/customer needs.  The UPS SubstationTM is a member of the EPRI-FACTS family of power electronic devices.  Its storage and generation modules enable the UPS-SubstationTM to provide instantaneous and continuing power at a dedicated customer or transmission substation, even when the grid is down.

From a simplified perspective, UPS-SubstationTM is an uninterruptible power supply (UPS) at the substation level.  It will supply or absorb power (real and/or reactive) for a specified period of time.  It can serve as a power quality (PQ) device to correct for voltage sags, a power carry-over device for momentary cycle to cycle interruptions, and/or a power generation device that can provide independent power or accommodate power interruptions lasting minutes to days.  Thus the UPS-SubstationTM  is ideal for insulating critical loads and/or customers from all power line disturbances in a seamless fashion.  
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UPS-SubstationTM consists of several integrated modules, which include: AC Interconnection & Switchgear, Flexible AC Transmission System (FACTS) Device, Energy Storage, Generation, and System Controls. While the design allows for these modules as options, a specific utility implementation utilizes only the modules needed.

Benefits

UPS SubstationTM will provide utility companies with a versatile power supply for critical customers and/or constrained transmission systems.  Both momentary and longer outages are mitigated at the substation level rather than inside the customer’s facility.  This lowers per unit capital costs (due to economy of scale) and simplifies implementation (since all reliability/power quality functions are in one place).  With proper choice of the type and size of the storage and generation modules, the UPS SubstationTM also enables substation owners to buy and sell power in accordance with market prices.  As an added benefit, the UPS SubstationTM permits transmission owners to defer transmission upgrades and increase transmission asset utilization.

Project Status

EPRI has completed Phase 1 of this project.  A conceptual design, generic specification, cost estimate, preliminary market study, and business plan have been developed.  The expected cost of UPS SubstationTM suggests that it could indeed be a preferred technology for mitigation of power reliability/quality problems for large industrial customers in areas where dual feeders are not available and traditional, much smaller sized in-plant UPS solutions are undesirable.  The market niche for this application is estimated to be over $1 billion.

The next step of the EPRI project is final design, procurement and deployment of a prototype UPS SubstationTM at a customer or host utility site.  Commercially available technology is available for the prototype and first generation systems.  At a 20 MW power level, estimated costs for UPS SubstationTM range from $250 to $450/kW, depending on the customer’s need and the specific modules integrated into the system. EPRI is seeking a Host Utility and/or a consortium of utility sponsors to develop and fund the prototype installation.  Results of this project would give sponsors hands-on data vital to evaluating the operational role and economic impact of this technology on their own networks.

How to Be Involved

Involvement in this project will range from major support from a primary funder to participating support from secondary funders or members of the advisory group.  Of primary concern is identification of a host utility and primary funder(s).  EPRI Base R&D funding would be augmented by vendor cofunding and Tailored Collaboration (TC) funding, or cofunding from the participating utilities.  However, EPRI is seeking expressions of interest in an advisory group, whether or not funding is a part of that interest.  Time and funding commitments on the part of project participants will be worked out to meet the member’s own needs and resources.

For additional information, please contact Steve Eckroad, the EPRI Project Manager, or Robert Schainker, the Substations Asset Utilization Target Manager.

Contact Information:

Steven Eckroad
Robert Schainker

(650) 855-1066
(650) 855-2549

seckroad@epri.com
rschaink@epri.com
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