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Photovoltaic Power Station With Ultracapacitors for Storage

Ultracapacitors offer advantages over batteries in this application.

John H. Glenn Research Center, Cleveland, Chio
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power sttion in which ulircpacitons,
rather thian batteries, are used 10 5iore
energy. Developments in the semicon-
ductor industry lave reduced the cost
and increased the atainable elficency
of commercially oailable photomaliie
panels; asa pesult, photovolaie genere
tion of power [or dveme applications
has become practcal. Photovoltae gene
erstion can prowide electne power in re-
mine locations where electric power
wonild othierwise ol be aeaalable. Photo-

valtaic gencration can also affond inde-
pendence from uility sviems, Applica-

tions  inclade  supplyving

instruments ans

sclengific

The high perormance PServer sefies combines a dual Intel Xeon proces-

power i
mcclical

equUipamEnL in sokaed geographical re-
E.|IIII5.

Fhe reasons for choosing uliracapaci-
tors instead of batieries in this power st
o are the lollowing:

* Banernies are not paticilardy suiiable
for storing energy genenated in phoim-
voltaie power syitems. Battenies mmiss
be kept ndcqu:tr'h' charped, and are
not permitted 1o be completely dis-
charged, The sarmibility ol available
sunlight makes it difficul 1o saisfy this
I['Ii!l‘l'l{'l'lll"tl.l.

Batteries must be sweed 0 acopmmo-
diate peak lopd currents, which are usu-
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& Ratrenies: have mdher shon oyele Tives
andd their internal chemical reactions
canse deteriormtion over tme,

* Batenics perform 11nrarlr Al oW -
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overcome most ol the aloremetitaomed
disadvintages ol balieries
The nlmacapacions in this power st

ton are electrochemical nnits. Becanse

these capacitorns contin lrgesurface-
arca electrodes with very small imterelee-
|rna|‘|1' A, they have ]mqr volumetric
capacimnces. Capacioms can have cicle
liwes thal are exiremely Inng. relame io
those of hattenes; mdeed, 3T way never
liecome necessary (o replace cipacitons,
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This Photovoltaic Power Station utilizes ultracapacitors (ipstead of batieres) as energy-ilofage

deviies

Fhe longevity of capacitors increases e
linbility, reduces ife-ofsstem costs; and
reduces adverse environmental effects
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desirable. for phowvolmic power s
tems, which are 'M-[:l 10 SeTVICE CONIITE-
aushy for many vears

I'he power densities of Capacitors ex-
ceed those of bameries: Therefore, high
power e dizwn as necded and then
grparitors can be recharged very quid kl¥
m pregacaton for the next high power
demand, Capacitors have cxcellent low-
temperaiiee characterisies, coniine 1o
function without need {or mamicnance
and perform consistently over dme. In
addition, capacitors are conducive o
L.|1'|_'h' in nlaeet ke s sy 1o dischia
and they can be leh ri:-||||.:-|l. wehy dis

« them

chareed.

I'he present poser station includes o
5 b 20 (1.5 by 0.6-m) allweather pho
ool panels, cach rated an o power of
IHI %W, The |_1tl.| skovoltaic :|'|:Il1:'|'|- ATE GO
nected i parallel o provide wp o 240 W
ar a porential of 168V, The photovolaic
'I'L1I1|'|'- are mounted on a sobar tracker for
tracking the |
efficrency {ar up w b percent more than
the art i ol  pancls
rsnted fizged  omentation), The
trcker 5 a1 thermally actoated device: i
cxploits solar heating and consequent
differential thermal expansion o change

i oneniaton of the panels.
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The suiputs of thi |:-|'.--I--.-u.- i fratre=
els are sent o the bank of wlimae

tors for energy stonge. Capacitdns are

-

excellent for this apgplication in that a
complex
pecided, as ivwoold be if batteries were

L=, Thi li:I!|.|1.|||L|i ods can tolerate

voltage  regulator 15 0ol

viltagre variations wpy 1o their maimm
trcapacitors feed
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isfv an increased . power demand. The
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it this power stlion e @ oinimm
cxpected lile of 25 years -

This work v done Iy Denreds L eclien v
e, ok 5 Aoia i Bachard F Soltis, and
Pawl F Tavernel¥ of Glenn Research
Center.
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