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Project Summary

What: PSE is proposing to develop a grid-scale battery energy storage
system in Glacier.

Why: » PSE has studied the feasibility of battery storage systems with
Pacific Northwest National Laboratory (PNNL) and the results
are promising.

= Project is a opportunity for PSE and Glacier to evaluate this
new technology. PSE chose Glacier for this project because of
the area’s unigue grid challenges.

Purpose: 1. Provide limited backup power during outages
2. Shave peak loads
3. Help integrate intermittent renewable energy
4. Evaluate the technical and operational realities

Funding: Substantial funding provided by the Washington Department of
Commerce and the U.S. Department of Energy.
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Battery System

Battery System

Type: Lithium iron phosphate
Power: 2.0 MW (megawatts)
Duration: 2.2 hours

Energy: 4.4 MWh

- Equivalent to 1.7 million AA
batteries
- 150 avg. homes for 1 day

Lithium iron phosphate batteries:

e superior safety record

* not subject to “thermal runaway”
* low environmental impact
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Equipment:

Crane (165 — 200 ton)
Bucket/pole setting trucks
Excavator, backhoe,
compactors

Concrete trucks

Haul trucks
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Duration

Outage Date (hours)
November 15, 2009 2.8
November 16, 2009 5.4
June 23, 2010 2.1
November 15, 2010 12.1
January 17, 2011 12.7
February 16, 2011 9.6
November 23, 2011 10.0
January 4, 2012 10.0

June 23, 2012 7.0
May 28, 2013 33.5
Average Duration 10.5
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Glacier-12 Load Sample — March 2014

11 PUGET SOUND ENERGY

The Energy To Do Great Things



Glacier Battery Storage Conclusion

* |[nnovative technology that will provide real-
world data

= Explores how batteries might provide important
service for balancing energy supply & demand

= Not at scale to eliminate the need for the
traditional power system (Generation,
Transmission, Distribution)
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