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®* Reduce peak demand on the heavily loaded
utility grid
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—-_-_f'r? @peration & Maintenance (0O&M)
= No moving parts, long service life

Mlnlmal Environmental Impact
-  » No emissions, silent

— Versatility
* Peak-shaving, load-leveling, and PQ mitigation

— Smaller Foot print
* High Efficiency, Energy and Power Density




Terminal

Electrical insulation

Sodium chamber

Metal insert

Sodium electrode

Solid electrolyte

Sulfur electrode

Cell container

Single NaSrCellsss

DOSCintemealioperating temperatune
lIguId sedium center electrode (neg)
alumina selid electrolyte tube
sulfur electrode (pos)

In a charged state, liquid elemental
sodium fills the central reservoir. As
the cell is discharged, the liquid
sodium is channeled up and down
through the narrow annuli between
the outer surface of the sodium
chamber, the metal safety tube and
the beta alumina solid electrolyte.
There, it disassociates to an electron
which creates the current flow and a
sodium ion that conducts through the
beta alumina and reacts with the
sulfur to form sodium polysulfide.
The reverse occurs upon recharging.




SSBattery Module
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comprisedt ol 320 individual battery
cells

picture shows cover removed

Variable series and parallel arrays to
yield module DC voltages of 64 or 128

Sand packing used between the cells
for structure and heat sink

Thermal management using electric
heaters and vacuum insulation to
maintain a minimum operating
temperature of 290°C

Standby loads about 3.4 kW during
standby; however, internal heating
during charging and discharging is
adeguate to maintain the operating
temperature when the battery is used
regularly.




‘NﬁS-Battery Characteristics

r
) aracteristics Individual NaS Cell Nag‘tSO Battery Modules

-e (dc) T— 64 or 128
‘ﬁperature 290 to 360°C

ent (8s x Sp) x 8s or
'p" parallel) ' (8s x 10p) x 4s

= Internal fuse within

—*-\.

— “Elect 7c_al Protection each 8s string
= ﬁ;‘é& AC Capac1ty 360 kWh ac

'Rated AC Power NA 50 kW ac

| Projected Calendar & Cycle Life 15 years: 4500 to 90%, 2500 to 100% DOD cycles
Avg DC Efficiency, % 90 85
Standby Heat Loss, kW NA 34

S515L x 91® 2,270W x 1,740D x 720H

Dimensions, mm (in) (20.3L x 3.6D) (89.4W x 68.5D x 28.4H)

Weight, kg (Ib) 5.5 (12.1) 3500 (7920)
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geriridlagy elgnlonsiraon e CAYale e it ol elnnlElnle e nlelfe[eN o)
testing usimaersimulated load nattraligas bus refueling station
and PO profiles compressor load

100 kW, 700 kW-hrs 1,000 kW
500 kKW, 30 second PQ Up to 7,200 kW-hrs

Opeg&iﬁl’é;’ < UPS and peak shave Daily peak shave and Grid
i Backup

S| Configuration Grid parallel, static switch Grid parallel
= - disconnect

| Pulse Factor 5 X (500 kW for 30 seconds) None

Commercial basis R&D, Commercial prototype Commercial Operation
Extended warrantee
Service contract




: 'ecf-'T%aTn, Goals; and ObjectiVES

";' rk Power AuthorEy

(/Long Island Bus — Hc o end user
}'jsulators, Inc. — NaS battery manufacturer
__‘.;EPower System Conditioning, Controls & Integration

Demenstrate long term, commercial environment, high

efficiency energy storage operation
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Block 1
(20 parallel strings
of 8 cells in series)

8 cells in
series Block
string 2

10 NAS
modules
in series




Preliminary System Layout
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Existing Site Interconnection Battery Enclosure: Outdoor,

Voltage: 13.8 kV, 3 Phase NEMA 3R

Two parallel strings of 10
o> Series Batteries

PCS Enclosure: Outdoor, NEMA 3R

Inverter, Protection and Control
Interface



BEnge Shepping Center, March 2003
PUrpose: Load [Ceveling
fications: 4, 000k\Wx 7hoeurs, AG\Voeltage 6kV
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Scope of Work

Ho\\ Control System (PCS)
Irtse)Ertlo i DS iiic o LER/ASYSTEE

siipply ol Balance of Plant (BOP) equipment
zLf)el enclosures

SR OVerall system Integration with the grid and the
= [oad

'5._1nstallat|on startup, training and commissioning
~ of the system

System documentation and O&M manuals

O&M and performance warranty during 18
months demonstration period

Option for the extension of O&M services




SVetem Performance MoniternRg

Beiar Acquisition, System will be. proyidedayABOE) —_—

SVElen operating| state durations
ACNOILE0E and current
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Jf Woltage, current, state of charge, and
m el temperatures

——— mblent temperatures
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S= Auxiliary loads

= = System response times to changes in operating
conditions

® Energy and power into and out of the system
for each AC phase In the system
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Systemi Performance Monitermos s
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8/5'- Ioads
System| duiy cycle count
__JV Stem failures and problems

SSVstem conversion efficiencies during full and
;Z;?part l0ad operation
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LLesses during periods of standby
System response to abnormal events
Data uploaded daily to central server

All data time stamped to 1 second, with 15
minute averaging
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e Schedule: Commissioning by mid-2006
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