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Abstract

It is presented an on-orbit performance of a Solar Array Paddle (SAP) of the X-ray astronomy satellite
Suzaku. The supply-current of the SAP was suddenly dropped in the 7th year. The present supply-current
is about as low as �17 A, which is still higher by about 2 A than the average consumption-current.
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As shown in Mitsuda et al. (2006), Suzaku is equipped
with two winds of SAPs. The supply current from the
SAP is distributed into the Power Supply Unit (PSU)
of the satellite bus. To avoid pulling up the BUS volt-
age, the Shunt (SHNT) dissipators are also equipped and
regulates the current providing into the PCU (PCU IN).
The current from the SAP (SAP-I) corresponds to the
sum of those of the PCU IN and the SHNT. The current
of the SHNT is not measured on orbit and had to be
estimated with its controlling voltage. The conversion
from the voltage into the current is dependent on the
dissipators temperature. Therefore, there are some un-
certainties in the SHNT current (SHNT-I). The PCU-IN
current (PCU IN-I) is directly measured on orbit.

Fig. 1. Left: PCU input current for a revolution on Jan 24th, 2012.
The current of SHNT was starved in the revolution. Right: Tem-
perature measured at two locations behind the solar panel.

Figure 1 shows the PCU IN-I curve during a revolution
on January 24th, 2012. It was picked up since the SHNT
current (SHNT-I) was zero during the revolution, so that
the PCU-IN current is equivalent to that of the SAP
(SAP-I). Figure 1 also shows the paddle’s temperature
during the revolution. The two temperature sensors were
attached on the non-cell side of the paddles. The sensor
T1 is attached inner panel of the SAP-1 while that T2
is on the outer panel of the SAP-2. The SAP was cooled
down at the begin of the day time, so that the current is
effectively produced in the cell. The SAP-I is confirmed

to depend on the temperature of the solar cells.
Figure 2 shows a rough calculation of the SAP current

that is the sum of the PCU IN-I and SHNT-I. The cur-
rent is averaged over a day. The SAP-I was �27 A at the
beginning of the on-orbit life. It was suddenly dropped
at the 7th year. The sudden drop is presumably caused
by a big solar flare occurred on 2011 (see Shimada et al.
2012 and 2014). The present supply-current is about as
low as �17 A, which is higher by about 2 A than the
average consumption-current.

Fig. 2. A rough calculation of the current supplied from the SAP. The
plots are divided year by year from the launch day. The currently
running GO program ”AO8” is roughly corresponding to the data
point of the light green. The dashed line corresponding to the
level of the Consumption Current (CC) on March 24th, 2014.
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