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About PG&E

Å PG&E delivers safe, reliable, and environmentally 

responsible electricity and gas to approximately 15 

million Californians.

Å PG&E serves 5% of the U.S. population but 

contributes less than 1% of the total CO2 emitted by 

the utility sector.

Employees 19,800

Electric and gas distribution 

customers

5.1 MM electric 

4.2 MM gas

Electric transmission circuits 18,610 miles

Gas transmission backbone 6,136 miles

Owned electric generation capacity 6,000+ MW

Total peak demand 20,000 MW

Utility Service Areas
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PG&E Perspective on Energy Storage

ÅEnergy storage technologies have the potential to increase the reliability 
and dispatchability of Californiaôs energy supply.

ÅThe modern grid will need storage to integrate intermittent renewables, 
provide ancillary services, manage peak demand, and relieve transmission 
and distribution congestion.

ÅThere is no technology that is superior in all functional categories. A 
portfolio of storage options will be necessary to address grid challenges.

ÅStorage solutions that provide multiple benefits will be more cost-effective.

ÅSuccessful deployment of energy storage will depend on: 

- Technology readiness

- Improved cost economics and understanding of benefits

- Funding for demonstration of emerging technologies

- Funding for established, long lead time technologies 

- Market rules and policy recognition of storage



PAGE 4

The Role of Energy Storage

Without storage, the electric grid operates as a just-in-time generation and 

delivery systemðsized to meet the highest peak demand of the year. 

Image Source: StrateGen
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T&D Asset Optimization 

Location: At feeder line/substation 

Benefits:

ÅDispatch stored energy to shave peak

ÅImprove power quality & customer service 

ÅProvide voltage and frequency support

ÅCapture energy arbitrage savings 

ÅReduce line losses

Primary user: Utility

Substation Storage 

Location: In substation

Benefits:

ÅProvides emergency backup power

ÅSOC remotely monitorable

ÅEasily relocatable 

Primary user: Utility

Distributed Energy Storage 

Location: Customer side of the meter

Benefits:

ÅOffset peak usage with stored energy

ÅIntegrate with distributed renewables, DSM, DR

ÅProvide UPS/emergency backup power 

Primary user: Utility Customer/End User

Integration with Renewables

Location: Large scale renewable energy sites

Benefits:

ÅSmooth intermittent generation

ÅFirm renewable generation for sale on peak

ÅReduce spinning reserve required for grid stabilization

Primary user: Site Developer/Investors

The Role of Energy Storage

Source: StrateGen
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The Challenge of Intermittent Renewables

Source: CAISO
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The Challenge of Intermittent Renewables

Source: SunPower

Solar output is not fully aligned with peak load.

Springerville, AZ, 1-minute reads, June 2004

Source: Tucson 

Electric Power 
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Today:

ÅClean, flexible, natural gas-fueled resources are currently 

necessary to back up intermittent resources

ÅSignificantly improved air emissions profile than retiring plants, 

but still fossil-fueled

Integration of Intermittent Renewables

CCGT Power PlantEnergy Storage

Tomorrow:

ÅUtility-scale distributed storage to back up intermittent resources 

and time-shift resource availability to be coincident with demand 

ÅDistributed generation and storage to apply similar principles at 

the customer premise

ÅDemand response programs used to integrate intermittent 

renewables

Local Storage

Rooftop PV
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Overcoming Deployment Challenges

ÅFederal and state interest in energy storage may accelerate deployment:

- Assembly Bill 44

- Energy Independence and Security Act (EISA) 2007

- FERC Order 890

- American Recovery and Reinvestment Act of 2009

- DOE funding for Smart Grid demonstrations

- Investment Tax Credit for energy storage?  

- Ongoing CPUC/CEC workshops on energy storage and renewables integration

ÅHowever, development and commercialization of storage technologies 

will span many years. Short-term incentives may not be sufficient to 

encourage large capital investments. 
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Smart Grid with Bulk, Grid, & Distributed Storage

Sensor Advanced ComputingSmart Switching DeviceCommunications

Transmission
Operator

Distribution
Operator

Load Serving
Entity

Substation

Other
Substations

Residential
Customer

Multi-Unit Dwelling

Industrial
Customer

Commercial
Customer

Distributed
Resources

Microgrid / 

sustainable communities

Energy

Storage

Advanced 

applications

4

Comprehensive

communications 

capability

2

Distributed 

computing

3

Increased capacity 

and flexibility (e.g. 

bidirectional flow) of 

energy infrastructure 

components

1

Plug-In

Hybrids

Distributed

Generation & Storage

Advanced

Metering

Solar


