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Storage, Grid Applications

Source: ESA
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A123 
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Storage, System Characteristics Comparison

Source: ESA, * modified to include A123 in‐service and proposed

L/A

2MW – 16MW per system  
in‐service ’08‐’09

(modified)*

3



Copyright©2009 A123 Systems, Inc. All rights reserved. 4

Frequency Regulation with Storage (SGSS*)

SGSS provides power (discharges)
SGSS is charged by power plant/grid
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* SGSS is A123’s Smart Grid Stabilization System
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Frequency Regulation, What’s Delivered by PCS?
Per CAISO Tariff, Controlled MW Output Level
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Delivering the Product, PCS Control and Tempo
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What happens when tempo 
goes to 2 seconds? CMU



Copyright©2009 A123 Systems, Inc. All rights reserved.

#1 Driver  – Storage F/R Commercially Viable
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INDICATIVE COST OF PRODUCTION
42 mills   CT Production Cost, 12 mills capacity, 30 mills variable cost 
22 mills   Battery Production Cost, 12 mills capacity, 10 mills variable cost 

MARKET PRICE
10 – 50 mills Frequency Regulation average market clearing price

How can the PCS interface impact  the “#1 Driver “ for deploying this solution?
Lower cost, increase efficiency, and improve reliability

… and also expand compensable capabilities.
But, barrier is not technology, it’s lack of investment recovery mechanisms

See Slide 11

Industry research supports additional potential “drivers”, including emission reduction, 
renewable integration, system asset efficiency improvement . Once again, barrier is 
lack of investment recovery mechanism, not technology gaps.



Copyright©2009 A123 Systems, Inc. All rights reserved.

One Implementation
A123’s Smart Grid Stabilization System 
(SGSS)
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Frequency Regulation

Spinning Reserves
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ChileCalifornia

Grid Deployed SGSS’s, Multi‐MW Scale
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Grid Interface, Parker‐Hannifin
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AEP’s Vision of Robust Storage Benefits

PCS Capabilities
For Full Grid Benefit

Steady State W, power transfer

Plus:
Steady State VAR, voltage reg.
Transient W, a/c stall barrier
Transient  VAR, sag mitigation
Dynamic W,  damping, inertia
Dynamic VAR, voltage stability
Islanding, reliability

Can this be delivered <$3/watt?
First  U.S. Retail Rate Case
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SCE’s Utility’s Vision of Storage Benefits (FOA 36) 
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1 Provide Voltage Support/Grid Stabilization

2 Reduce Outage Frequency/Duration (islanding)
3 Reduce Transmission Losses
4 Reduce Congestion

5 Generation under N-2 
Relax Reliability Limits (Defer Load Shed/Provide 

Contingency)
6 Transmission Access

7 Defer Transmission Investment

8 Renewable Energy Transmission

Sy
st

em 9 Provide System Capacity/Resource Adequacy
10 Renewable Energy Integration (smoothing)

11 Renewable Energy Integration (daily output shifting)

IS
O
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ts 12 Provide Frequency Regulation 

13 Provide Spin/Non-Spin/Replacement Reserves
14 Provide Ramp

15 Provide Black Start
16 Energy Price Arbitrage
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SCE Chino ‐ Back to the Future ‐ SCE Tehachapi
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Wind Challenge: Persistent Cycling Intermittency
PV Challenge: Infrequent  Intermittency, Local PQ

Wind Production (Tehachapi)

Source: CAISO and TEP

PV Production (Tucson)
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• Cutting your PCS cost in half and doubling efficiency  
would be nice, but, wouldn’t be a game changer in 
terms of accelerating significant commercial uptake 
of advanced‐technology grid stabilizing storage;  
4,000 MW UK, 10,000 MW US

• Help me map capabilities to grid performance 
outcomes relevant to grid‐access controlling 
stakeholders. 

• Help me characterize of renewable penetration 
impacts and solutions. Adamant voices want 
‘business as usual’ to 20% penetration. OK, but then 
what?  Stop, or accept higher outage exposure?

Ideas for Roadmap Development

10/1/2008 15



Copyright©2009 A123 Systems, Inc. All rights reserved.

BACKUP SLIDES

10/1/2008 16
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A123 Core Competencies

Materials 
science and 
development 
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Battery design 
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Industry‐
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markets

High‐quality, 
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manufacturing 
facilities and 
proprietary 
process 

technologies
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A123 Efficiencies for Maximum Value
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