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NREL/CCSE PEV Battery Second Use Project

o iti I Y :\ Center for
i 914 1507 cost ~4> Sustainable Energy
—_— Perform detailed 2nd use analysis lEl.Ju(GRIAHYaISD ELECTRIC VEHICLE RESEARCH CENTER
2.Er === <= UCSD
— Acquire aged plug-in electric -
vehicle (PEV) batteries ﬂ c‘;’ﬂgf
SIC N B

— Perform long-term field testing

« Combines expertise of utilities, hardware
developers, and PEV research centers

« Leverages UC Davis’ $1.1M 29 use
study

* Provides access to UCSD’s extensive
micro-grid for controlled field testing
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Preliminary Analysis Results

* Impact of competing technologies

* Potential revenue generation

e Supply and demand
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Competitive Technology
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Revenue Streams

applications to be viable

4 $9,000
‘E 58,000 W SNL WEPRI
g $7,000
i 8 = $6000
bl Benefil,,.. Benefity;, in » BereSil = 0895 *Beneflt ., Benefit,,. Benefil, . in L2 45000
"""""" 3/KW from EFRI report Benefit,, = 0,599 Benefit,,, 3/KW from SNL report > .E
S e e Pl
m.?;. % A 1 Poten setssment 3 ﬂ 53,000
“““““““““““ - & l g $2,000
IIIIII Iln?::‘;ﬁdmgh ‘ (Pfg)“‘m[%" » Revenue, = (P/E ), *Benai, » Subtract balance E $1,000 l -
& EPRI reponts e —mu[us ] Revenue ., = [P1E),, * Bengfic_ of systems costs : 5 - e
- Lun = o ) > ) e’ & o &
\6 & & & & o o
a’\e i\\ ‘96;\‘» éa)Q &%@‘ & (@%ze é"@ Ko @e?é‘ &.5?\ é,oQQ
PR @ PRGN & \ & % Q(.P &
RO S A I RO
& & o & &
&<°°" ¢ ,\o‘) Q,Ge} ol -\@&
Refined duration, depth of discharge
1 1 1 (DOD), rate, and BOS cost for top
ReVenue IS hlghly Varlable applications; aggregated quality &
42,000 reliability
gy . .
o]
(W]
. = |
Allowable battery costs are highly § Pusw
ngnm b= —
sensitive to balance-of-system (BOS) 33
=
> 1,000 -
costs &g
- o
K. 14
3 $500
8
Batteries need to be very cheap for these < "

AreaRegulation PowerQuality& Transportable
Reliability Transmission
Upgrade Deferral

Innovation for Our Energy Future



Supply and Demand

» High-value applications have both :
competition and small markets

« Supply from PEVs has the potential ~ qo@oo
to overwhelm many second use T SIS

markets A

Refined duration, DOD, and rate;
aggregated quality & reliability

U.S. PEV Deployment Projections
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NREL/CCSE Ongoing Work

 Batteries

— Multiple aged Li-ion batteries of
various chemistries (iron
phosphate, manganese spinel,
NMC, etc.) have been acquired

— Acceptance testing is underway to
identify capabilities on the grid

« Analysis
— Build upon our preliminary
analysis and our aged battery
acceptance testing to make a
detailed study of specific second
use applications

* Field Testing

— Controlled long-term field testing
of up to four aged batteries will be
conducted at a test site under
development on UCSD’s microgrid
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