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o] F4-2 BOL(Begin-Of-Life) # EOL(End-
Of-Life) performance 54& Jepdch o] a18o
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illumi-

-Short-circuit current, Ix, where voltage=0
-Peak-power point where volatage times
current is maximized

-open-circuit voltage, Ve, where current=0

150 fm e e e
= D\ Pesk
\ Power
.25 — Polnt
lgg 20
T ol
E
<
3 0.78
§
£
8 osof-
Voc =0
0.25
° 1 ul [ ] )
0 25 S0 75 100 128 150 175 200
Voltage (V)

a8l 3. 1-V 34

Array?] 2%+ solar cello] %o 37|
u) & Fgslct [-V F42 solar-array celi®] 4

o Uehdch, B5 LRE [V 346 371X 8
@ Wshe et
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A18] concentratione] &38| #wW3glc} Tracking
and pointing "17h]&-E oleidt GFES A8l
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I 1. Performance Comparison for
Photovoltaic solar cells

Cell type Sillicon | Gallium Arsenide | Indium phosphide

Equivalent time in geosynchrous

orbit for 15%degradation{years)

- 1-MeV electrons 10 33 155
- 10-MeV protons 2 6 89
Planar cell thoretical efficiency | 18% 23% 22%
Achieved efficiency 18% 21% 19%
Years of development 2 17 6

Peak-power -2 BOL#} EOLSIA solar array
of B2 2% wz} AAEe}, A9 ouiA] W &
+& £YAYS YA o Y ez o=
t}. planar solar array?l {3AHY3L solar-
illumination intensity(1358Wm)o]c}. e}
18%2] BOL efficiency® Z+ solar panel&
244Wim* & FFE Zolch. Al solar cell®] =
4 23 o2 solar arrayE 743} sh49] string
o4 AH=z A= gsolar celld F& {7
current outputell 2}&] A}, solar arrayel A
¥ Ae rjele=:= shadowing® reverse-
biased Solar Cell &2 d8& A3} A7t
Solar array 742 planar & concentratore]
o typee body or panel mounted® FA¥lc}.
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Qo] A-g3He power regulation®] typeel whEc).
DET(direct energy transfer)ol] ¢JolAlE Xe=0.
65,Xa=0.85 ] PPT(peak power tracking)<
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Thermal-to-electric conversion £&-2 5-8 % &

=
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%olc}, Dynamic power source 7] energy
kAl Al 7] = stirling cycle. Rankine cycle.
Brayton cycle W% 313 =%c}. Stirling-
cycle engine #4 "7lE2A single-phase
working fluid& AH-3l= dynamic devicee|ct.
AP &8 25-30% °lt}. Rankine cycle
engine-2 boiler. turbine.alternator.condenser.
pumps &= two-phase fluid system& A}
43l dynamic deviceolth. A3t 52 15-
20% ©°|t}. Brayton-cycle engine2 zH& s/l &2
4] single,compressible working fluid& AH8-3}+=
dynamic deviceo|™, &E8&2 20-35% |}

2. oll4Xx| X{Z& ( Energy Storage )

izl A#L odntd o wiele|oi] aghc}
wieje]e APz d2dg] Az pAsEd 2 w2Rke
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I 2. Issues in Designing the Energy
storage capability

size. weight, configuration, opera-

physical tiong position, static and dynamic
environment
Voltage. current loading. duty
. cycles, number of duty cycles
Electrical

activation time and storage time,
and limits on depth-of-discharge

.1 Cost, shelf and cycle life, mission,
Programmatic

reliability. maintainability
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(Flat Curve)

a8 4 wiEe|e) S 54

R 3& 2a #Aol] NF specificenergy density
2] J9E el
X 3. characteristics of selected secondary
batteries
Secondary-battery couple | specific energy density | status
Nickel cadmium 2530 spacequalified
extensive data base
Niclel hydrogen 2540 spacequalified for
(individual pressure GEO only
vessel disign)
Nickel hydrogen 4560 Under development
(common pressure vessel
design)
Sodium sulfur 140-210 Under development

DOD(Depth of Discharge)+ WA 7]7HE<t ¥
g F aele] 83k HAEE el é‘i—%
Ae de2 o 82 cycle lifed Yehdith, cycle
¢} average depth of discharge® <9 A4 »j
2] $3S% 7 5 gloh ezl NiCd wE=
7} 98] AMg=Ele) $kem NiCd wiel2]d-2 aerospace
mission ¢ 5-100 Ampere-hours® zZH=r} 28-
Volt aeroepace NiCd #lelz]= 22-2371¢] HH=2
A7" A2 PARC 22y NiCd71€2 long-life
LEO mission %<t Agr= depth of discharges
S 7] Ex)
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E 4. Estimate of the Required Capacity of
Secondary Batteres

Cr=PeTe/CsNVan

Pameter Example
Pe=Average eclipse load(watts) S00W
TeMaximum eclipse time((hours) 0.5hrs
Ce=Limit on battery's depth of descharge 20%
N=Number of batteries 3
VBattery's average discharge voltage(bus voltage) 26.4V
n=Transmisions efficiency between battery and load 0.90
C=Rated battery capacity(ampere-hours) 17 5A-hrs

3. 2] AJAH(POWER DISTRIBUTION SY STEM)

AFAAS HY Fu] A2 cabling. fault
protection, ¥-3tell AH-& on/off A7lE 2HA=
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