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Abstract

The SAR(Solar Array Regulator) of KOMPSAT(KOrea Multi Purpose SATellite)-1, 2 regulates a
photovoltaic power according to the duty ratio commands of the ECU. But the ECU has so many other jobs
that it can not calculate the solar array condition immediately. It means the SAR cannot always generate the

maximum power of a photovoltaic.

Nowadays, the commercial photovoltaic systems are using a controller operated by digital processing. But
the usage for satellite is not adaptable. It is not easy to find the processor of the space grade and the price

is expensive.

So in this paper, the simple analog MPPT(Maximum Power Point Tracking) algorithm is proposed for the
small satellite in LEO. This algorithm does not need any calculation of power by multiplication of voltage
and current and a measurement of the solar array temperature. It is consist of only two sample and hold
circuits, two comparators, a flip-flop, and an integrator. The proposed MPPT algorithm is verified by the

simulation and experimental.
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Table 1. Maximum Power Point and Current
and Voltage of Solar Array
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Fig. 4. Maximum Power Point on the
P-V Curve
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Fig. 6. V-1, and P-V Curve of the solar array

a8 62 MPPT Algdolde st Y HAE
2498 2AE RojFrh Oyl RAAE viet 7
ol Isc = 2272[Al, Ipeak=2146[A], Voc=50[V],
Vpeak=44[V] £ dAstglor, A deexe] A
2 of U[W] ojrt,

ey Y
§ pa——
}‘ ™ 8 'y s LoAD

O 5. MPPT MO 29 %
Fig. 5. Block Diagram of MPPT Controller

Y 7. HY X9 Y, MY, MR SY 54
Fig. 7. Power, Voltage and Current response
of the solar array

& 7] MPPT 7oA Addeld =23
S HAErh a9 8& MPPT] A4 4 &
e BAE & AlgdoldelA ke 082 A
MPPTe] M) g F& #HA3} staa shgich
a9 8l dehd AXMH EAH ow], <t
4IV], dF 21AIZ ™ 60lA 2ALEHE el "x]g)
A 29 TAYAN $HEE £ F Ak AR
MPPT #4& Aad vpeh o] P-V FHo4 &¥

- 257 -



Ago] HHS 7IEoR A% 2EF o= 14 A
& ¥t olF 11 89 AF Yoz AT 4 9
o Ak MPPTS €23 olgh #e #Fe w=A
WAskA| %, 2]&9] Peak-to-Peak7} 139 2% ol
WHEH olAfstct,

A AR AT N R S AT N A
s VN N
/ AR 4 i :
- Vi AN
. 7 7
L/ \, X . /) \‘l \\
NG L NN
FEEAN hY FRRAN hY
DY 8. HA AMEGAMe MY, MY WHE =2¢
g4
Fig. 8. Power, Voatage and Current
response of Solar Array in the stead
state

AEL 95l Solay Array AlEolEHE o)&dtgle
o, Rale] MEAIS V-I S4TH WA Ao 4
H 22 38 1Y 99 23 100) 27 RejFu)

’.Bcfﬂ‘li ~+

""" it St e A
i> - S/A Yoltage

Ay

Load Voitage

2
i T B o
I 9. Ra MSAMY S/A MY, VaHY 2
g 54
Fig. 9. S/A voltage and load voltage
when the load is chaged
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