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2 Photovoltaic Power Station With Ultracapacitors for Storage

Ultracapacitors offer advantages over batteries in this application.

John H. Glenn Research Center. Cleveland, Ohio

The figure depicts asolar photovoltaic
power station in which uliracspacitors,
rather than batieries, are vsed o store
encrgy, Developments in the semicon-
ducior sty have redoced  the cosi
and increased the ammainable efficiency
of commercially aailable photoveliaic
p;u;ch; ad a result, photevolmic genera-
tion of power for diverse applications
has become practical. Fhowvolaic gen-
eratinn cun qudr elecine power in fes
mate  locations where clectric powes
wold otherwise not be available, Phons-
voltaic generation can also afford inde-
pendence froom wtifity swsters. .-‘upplil-l:a-
tions  include supplving power o

sctentific  struments  and  medical
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The seazons for choosing ultracapac-
piors instead of Batteres i this power st-
tck ane thie following:

# Batteries are ool pariculicly suitable
[or storing enengy gencited in plioto-
voltile power syslems. Bameries muse
b kept adequately charged, and are
not permitted. to be compleiely dis-
charged. The variability of available
sunlight makes it difficult to sitisfy this
refquiremeni.

*» Batteries must be sized 10 accomimo-
dare peak load currents, which are us-
ally much greater than average load
CiTeinis

# Baiteries have mather shon ovele lives
and thelr intermal chemical resctions
cutre deterioraton over tume

* Batteries perform poordy st low em-
pralies,

= Ultracapaciiors make it possible o
overcome most of the aforementioned
thisschvantages ol Baleres
The uhracapaciiors in this power s

tion are clecurochemical units, Bocanse

thesr capaciton conuin largesuriice
ared electrodes with very small interelee-
ronde {gajos, they haive large volumetrs
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Thit Photovoltakc Power Siation utilines ultratapacitorns (irstead of botteries) o energy-storage
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The longevin of capacitons Increases re-
Habiliy, reduces life= lf-ufnlrrll costs, anid
retlhces ;"11.'-,';!.(' 1,"||,u1|1|'|'|'|ﬁr11[|l|: eifecis
Ihe longeviny of crpaciiorns is especially
desirable for  photovolinic power s
tems, which are kepl In serace conting-
ously (or many vears.

The ey dienkities al capaciion ©x-
ceed those of batieries. Therelove, high
paswer can be dravn as needed and then
capaciton can be recharged very quickly
in preparation for the next high power
demand. Capacitors have excellent low-
icperatuie characteriatics, conuinue 1
function without need (or maintenance.
and perform consistenily over time, In
selelithion, capaciton are conduche o
wifiety i thaat it i casy 1o dischorge them
angd they can be left completely dis-
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lhe ||r|'q'n| e stk e leles two
B b 200 (1.5 by Oufem) allweather pho-
wowoluae panels, each mted ak a power of
130 W, The photwvolinic pancls ane con-
necued i parallel o provide wp o 240 W
ut & |_nn1-:11iJJ: of 1681 The photovoltkc
panels are mounted on a solar tracker for
trackinyg the path of dhe San b makotain
efficioncy {at up wo 5 percent more than
the attainahle efficiency of panels
movmted in a fxed ofemation). The
tracker B a thermally acwared devdee: i
exXplos sanliur hl,'.llill“ el CosEiibenl
differentil thermal expansion to change
the omentamomn of the pasiels
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excellenl for this application in that G
complex voltage regulator i 6o
necded, it woald be if batienes wene
used. The wlimcapacitiors can telemite
viltage vartations up o thoir maxhman
voliage nuing. The ulimcapaciions feed
a MY, G0-Hr sine-wave imverter (oo
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