


VIRTUAL
POWER PLANTS

® Combine Distributed Energy
Resources with cloud-based software
controls to provide services to

support the grid

May include front-of-meter and

behind-the-meter resources

May be autonomous, tariff-based
(e.g., APS Schedule R-Tech), or
market dispatched (e.g., CA’s
Demand Response Auction

Mechanism)

Source: https://www.greencom-networks.com /en




VPP GRID SERVICES

@ Voltage Response

® Can be tailored to provide services in

wholesale markets, and /or T&D services

® Aggregations can be homogeneous or

incorporate portfolios of DERs, including:

® Solar, energy storage, EVs, DR, smart appliances, DG

Resources can be located anywhere on the

(1) Demand Response () Peak Reduction grid, depending on granularity of need

Response can be automatic, or manual

depending on need and portfolio

* Typically cloud-based software with big data/

machine learning and Al capabilities

Source: http://www.sunverge.com/grid-services/
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Source: https:/ /sonnenusa.com/en/



Source: https://www.mandalayhomes.com /how-we-build /




® Australio

* AGL South Australia > e : 8 /7
* Tesla/South Australia VPP (50,000 homes, 25C ERSEREE v stemcom ‘
® Europe
* tiko/Swisscom Virtual Energy Storage (6,500 homes, 40MW)
/ ®* Next Kraftwerke VPP (5,500 units, 4,500 MW)
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ustomers enrolled for 2017

val August capacity procured (2015
019) = 179 MW O

Source: https://advmicrogrid.com




* As of 201¢
1,000 times in the

Source: https://www.stem.com




® DER to reduce ¢

potentially provide other grid se

* Takes qdvqn’rqge of APS Sched. R-Tech hjr’rps://www.greem‘echmedia.com/crtif:les/read/sonnen-
virtual-power-plant-us-2900-home-project#gs.gkxf4a



technolog

® Lack of agility w

® Regulations/rules designed for conventional resources
Source: http:/ /www.sunverge.com

applied to DER

® Conflicting policy goals




®* Multiple use ¢

® Time-differentiated

* Capacity differentiated

Source: https://www.stem.com
® Simultaneous
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