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STATUS OF SERT II THRUSTERS AND SPACECRAFT ~ 1976

Willdiam R. Kerslake
National Aeronautics and Space Administration
Cleveland, Obio 44135

AbStract

The historieal record of the SERT IT ion

thrusters and spocecraft performonce for 6 1/2 years

since the February 1970 launch is reviewed. The
most recent ion thruster operation test shews no
clanges since 1974, Thruster 2 is fuylly operational
with no performance degradation, Thruster 1 has a
high voltage grid short, but continues to demon—
strate cathode and discharge relight capability.
Spacecraft orbit and dynamie analysis indicates a
stable, sun-synchronous sSpacecraft orientation by
1979, An atcieude adjustment maneuver was per-—
formed in Augusr 1976 to achiecve this orientation
and provide suffieient continuous solar pewer for
thruster operation in 1979.

Introduction

The SERT IT spocecraft was launched in Febru-
ary 1870 with 2 gu.! of demsn--rating long~term op~
eration of an ion thruster in epace. The spacecraft
contained two l5-cm dirmeter mercury electron bom—
bardment ion thrusters designed to operate at a
nominal 1 kilowatt power level. 1In 1970 thruster 1
was operated for 5 1/2 wonths and then thruster 2
wag operated for 3 months.(l) In each case, thrusc~
er operation was terminnted by e high-voltage short.
A series of thruster tura~on tests were conducted in
1971 ip an attempt to clear the short. These tests
ware unsuccessful and the spacecraft was placed in
8 storage mode.

By 1973 propesed clectric propulsion missions
included a need to restart thruster many times.
Therefore, the stored SERT II spacecraft was acti-
vated {even though well beyond its one year design
life} to demonstrate both multiple restart capabil-
icy and the i{ntegrity of active thrufter components,
propellant feed system, power processor, and other
spacecraft ancillary equipment after long-term space
storage. Although the original SERT II spacecraft
and thrusters were not desipned for automatic gath-
ode restarting, it was possible to manwally command
both the ignition of the cathedes and the subsequent
turnoff., Such procedures were limited vo real time
while the spacecraft passed over a groumd tracking
station. During 1973, 112 successful restarts of
gach thruster were so demonstrated.(2) The 1973
test prepram ended, based on priorities for the
ground-support equipment.

The 1970 launch, initial sun-synchronous, polar
orbit cf the SERT II spacecraft had processed such
thar in 1973 cthe sun angle was oblique and only
marginal power was available to operate the cath-
odes, Inadequate spacecrafc power was predictad
for 1974, Therefcre, at the end of the 1973 test
program a new spacecraft orlentation was p:oposed(3
and executed for rtesting in the 1974 to 1975 petiod.
In August 1974 the SERT II spacecraft was again re-
activated for thruster testing. The results of
these 1974 tests, which included clearing of the
high-voltage short from thruster 2, retutn to nor-
mal operation of thruster 2, multiple restarts of
botk thrusters, and electrical potential ceontrol of
the spacecrafr by the neurralizer cathode, ware
presented in a previous paper. {4)
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This paper presents thruster testimg Crom 1975,
updates spacecraft status(5), and described space-
craft mancuvers necessary to achieve solar power
through 1980. In 1979 the spacecraft orbit should
be sun-synchronous and continuous thruster operction
may be possible. :

Resules of 1975 Thruster Tests

A deseription of the SERT IT thruster system
hes beon presented elsewhera(l) apd will net ba re-
peated here. The purpese of the 1975 =hiudter
teses was to verify the operational status of each
chruster system. This wag done as part of an over-
all program in which yearly check rssting of esch
thruster system has been performed.

Thruster 2 was successfully operated ln &
planned thruster restart on December 4, 1975,
Thruster preheat and disckarpge ignition were normal.
After digcharge stabilization, the thruster vas ep-—
erated at 83 ma beam current (30 percent beam) for
5 minutes. The thruster was then communded ro the
200 ma beam set point (80 percent beam) whore 1t
aoperated normally for 4 minutes. Wich 3 minutes
remaindng in the pass time, the command o operate
ot 250 ma beam (100G percent beam) was sent, As an-
ticdpaved with the additional load, the solar array
voltage dropped helow its system cut cff level, and
the thruster was turned off automatically. The ar-
ray total power drawn before turn off was 710 watts
(at 50.4 V). The total power demand at 250 ma beam
(200 percent thrust) would have been between 860 and
880 watts (at 48 V),

Table I presents vhe thruster 2 system oper-—
ating currents and voltages for the 197% test as
well as corresponding data for prior years, The
1976 testing was not complete at the time (aug.
1976) of this writing. All date of Table 1 falls
wichin normally expected ranges. Differcnces be~
tween tests were caused by telemetry uncertainty,
insufficient time to come to thermal equilibrium,
and change of power supply output with change in
solar array veltage. Note din Ttable I the changes
in solar array voltage with year. From 1973 to
1975 the sun angle became less direct and the volti-
age (with heavy array load) was usually lowey each
year., The exception is for the prehest part of
testinpg. At preheat, the array power load was low,
and the array voltage was primarily influenced by
the array temperature. The lower temperature cach
year, due to less direct sun, resulted in a higher
open cireult veltage.

Table IL presents SERT II thruster heat cure
rents te light the cathode discharges for 1975 and
earlier flight reses. The heater values are those
just before cathode lighting. (After lightiug, con-
trol lnops adjusted the heater currents.) All heat-
er valyes are constant within accuraey and indicate
no heater degradation. The restart times for
thruster 1 are somewhat guichker than average.
Thruster 2 restart times are longer than averag
but still much shorter than the neminzl 1 hour of
the origimal SERT IT starting time requirement.

Thruster 1 was operated three tites during
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November~Decenber 1975 and the discharges lighted
normally, The high-voltage shors still, however
remained. The table below summarizes the operating
times and restarts of each SERT IT flight thruster
system a6 of Augus: 31, 1976

Thruster | Propellant | Number
flow, of
hr reSLoYts
1 3890 159 .
2 2177 215

Both SERT II Elight thruster systems continued
to function as they did approximately 1 year ago.

The power processor units continue to function wich-

out problems or drift of any controlled parameter.

The propellant feed system functions normally wich

no gas leakage nor change in porous-tungsten vapor-
izer flow transmission. No eleetrie insulators in

the thrnsters show measurable electrical leakage.

Spacecraft Status - 1976

An artist's drawing of the SERT II spacecraft
(5/C) is shown in figure 1, Detailed description
may pe found in the literarure.(l) The §/C orbic
and §/C atricude after launch (1970) is represented
in figure 2. 1In 1973 the S/C was spin stabil-
ized,{3) and continues today in that mode. The ba-
siec 8/C 1 an Agena vehicle with a fold out solar
array mounted off an aft raek and two don thrusters
mounted on a forward deck. The solar array, when
deployed, was perpendicular to the pitch axis (as
defined in f£ig. 2) and in the roll-yaw axis plane.

Table III summarizes rhe status of the SERT 1X
§/C as of August 1976, 6 1/2 years after launch.
All major subsystems remain functional. This in-
cludes the solar array, command receive and tele-
metty systems, control moment gyros, horizon scan-
ners, a cold-gas attitude adjustment system, and
thae S/C passive thexmal contrel surfaces. Certain
components with known short lifetimes, 2 few tem—
perature sensors, and Some secondary experiments
are not functionsl. For example, all 5/C batteries
are well beyond sheif liferimes and are dead, and
ona of two an-bpard rape recorders has falled. No
¢hanges in the §/C functional status have occurred
since reference 5 summarized the status 2 years ago,
and the reader 1s directed to this document for a
complete descriprion of the 5/C performance.

Solar—Array Degradation

A depradation curve of che relative maximum
power of the SERT II solar array with time 1s shown
in Fipure 3. The solid line of figure 3 represents
the array manufacturer's prediction for the array
degradation due to normal space environment in the
1000-km high, sear-polar, SERT II orbit. The dashed
tine of figure 3 represents the measured degradation
nf the solar array extrapolated chreugh 1979, The
data up tp 170 days was taken from reference 6.
These data were computed from test cells located
within the main array. The telemetty ranges of
these test cells were Set te read a high relative
maximum power range which oecurred early in S/C Life
(first year). As the array degraded below 0.8 of
maximum power, the telemetry output of these test
cells went below the measurable range. Therefore,

2

the only way to measure maximum array power after
the finst year, was to load the main array to its
maximum power, This was donc on December 4, 1975
(day 2130) when thruster 2 was tested, and the es-
timate of relative wmaximum power is plotted on fip-
ure 3. The errce band 1s due to two uncertaintdes.
One uncertointy ig the sun angle, 30° %50, The
other uncercainey ix the maximum power peint which
was extrapolated from the last thruster operating
point. The thruster system inergase In power,
which collapsed the array, occurred between telemet-
ry updating and could not be sensed bafore the §/C
shutdowm,

Two impertant conclusions can be drawn from
fipure 3. First, the solar a ray degradation was
less than normal indicating ne significant contam-
ination from ion thruster operation. BSacondly, so-
lar arrav power availoble in 1979 should he reduced
by only a S-percent additional loss in relative
maximum power. If direet sun 15 ineident on the
arrays in 1979 there will be enough power to oper-
pte thruster 2 at 100~percent throttle. The reserve
power margin is small, however, and operation at
80-percent throttle or less may be necessary. As
will be shown in the next section, the sun line will
not be direct (0° angle of incidence) in 1979, but
probably will be 102 to 30° depending upon the ex-
act attirude achieved afrer a 1978 S/C maneuver.

Reflector Erosion Experiment {REX)

REX i a SERT II secondary experiment to mea—
sure micremetereid or other erosion-produeing flux
existing at the altitude (1000 km) of che SERT If
spacecraft, The REX consists of two, thin, aluminum-
coated disks facing in the some direcction as the
golar array, The disks have a completely apen view
factor of space in the sun direction or forward hem-
isphere. 1In the pearward hemisphere they are en-
clased by a cup or mounting box which gives them a
knovn, controlled chermal eavivonment. Erosion of
the thin aluminum coating on the disk will change
the thermal emittance (£} and the solar absorptance
{a). Such changes have beep calibrated in the lab-
oratory as & functien of rhe eresion £lux.(7)
Changes 4n & or e vresult in a change in the
equilibrium disk temperature which can be measured
by the SERT IT telemetry system, The disk temper-
ature also changes with changes in the sun angle of
incidence.

The result of rhe REX experiment wap that for
3 years and 8 months there was no indicated change
in a or e of either disk. This result indicat-
ed & low erosiepn flux level (as predicted by 4ome
gxperimenters) at SERT II alritudes.

Calculating the estimated low limic of cthis
erosion efflux is beyond the scope of this paper,
but may be attempted through the procedures of ref-
ervence 7. After 3 years and B months, cthe SERT II
spacecraft was spin stabilized and accurate REX data
was no longer obtainable. At this time the Sun an-
gle of incidence on REX changed and could not be
determined with an accuracy necessary to make the
REX o and g estimates meaningful. Before spin
stabllization the REX disk was in the orbit plane
which could be determined accurately from spaceerafe
tracking. 7o summarize the REX results, microme-
teroid and other erosicn flux were sensed over a
sufficiently long (3 yr, B mo) period that a neg-
ligibly low flux was found to exisc. (A 1-yr ex—
posure time ot the disk was censidered sufiicient




to detect wedium flux levels possibly present. (7}

A secondary use of the REX is a8 o sun sansor
when the §/C is in & spin-stabilized position. (Ho
sun sensor instrument was included on ethe SERT II
S§7C.) 1f the asgumption is wade that the « and ¢
of cthe REX disks yemain unchanged with time, then
the REX equilibrium temperature dato can be worked
brackward to predict a sun angle of Incidence. Equa-
tion (B3) of reference 7 was used with the REX tem=—
perature to caleulate sun angles for the perioed af-
ter September 1973. The results of some of these
sun angle measurgments are desgribed in the next
gsection.

Spoceeraft Cyclic Daca

Figure 4 presents SERT 5/C data that was taken
from doy 134 to day 230 of 1976, The dota agcuracy
and trends will be described first. and later the
reason for the approximaore 28-day cyclic pattern
will be explained.

The selar array sun line angle of figure 4 goes
through a miniowm of 30° to 35° each eyele. (Small-
er angle is more direct sun.) The width of these
curves, about 7 days, represents sun illumination
of the solar arrvay and time of available power to
operate the S/C. REX chermal analysis errors ho-
come large above 60° angle and data for angles <60°
are disregarded. Telemetry count uncercainty re-
sules in an error band of *89 for angles near 109,
ijg for angles near 309, and £3° for angles near
50°.

The other curves of Figure 4, PC21 and SUNE,
are taken from direct temperature sensors on the
/¢, SUN8 measured the S/C skin temperature on the
side of the $/C near the fon thruster end. A line
rvangent to SUNB location is parallel to che plane
of the solar arrays, The PC21 cemperature sensor
is locaeed on the radiarion plate of thruster 2
power conditions. This sensor is lecated 1709 az-
imuthally countsrclockwise from che SUNB sensor,
viewing the 5/C from the earth in the orientatien
of Eigure 2. The telemetry count uncertainty is
abour *1° ¢ for SUN8 and #2° ¢ for PC21. SUNB and
PC21 temperatures are plotted once per day when da-
to was avallable., Gaps in the data occurred when
there was no communieation with the 5/C due to in-
sufficient array power to operate the §/C telcmetty
system. SUNB and PC2l eyclic temperatures indicate
that the solar array 1z sometimes faclng the sun
{peak Iin SUNB) and scmetimes facing away from the
sun (peak in PC21), with a nearly sinuscidal change
inbetween, Whan the array faces directly away from
the sun 1t receives cenough iliumination Erom earth
able to power the 5/C, At some array posit us in-
between, the array views neither the sun nor the
earth snd no communicacion is possible from the S/C.

spacecraft Orbit and Dynamic Motion

Figure 2 shows a conventional view to illus-
trare the SERT II §/C in a gravity-gradiont, sun-
synchronous orbit. Sun-synchronous phasing, how-
aver, is not exact and if the position of the orbir
plane is observed each year, it is seen to slowly
{abour 19° per yr) turn away from sun. At the
1000 km aititude of the SERT i! S/C, S/C shadowing
occurs when the orbit plane has turned 30° or more
from a perpendicular sun posicion. Shadowlng be-
gan in 1972 and will last until approximately
January 1979. The relative motion of the sun and

the 5/C orbit over 11 years is sketched in Eig-
ure 5{a} and repeated in figures 5(k), (¢}, and [d}.

In figure 5(a) the §/C is in the same orbit nand
attitude as shown in Ligure 2, but the direction of
viewing has been changed. For figure 5, the viewer
i3 approximately abpve the north pole looking down
on earth and the §/C is approximately over the
equator. (The curvature of the earth sad S/C al-
titude sre to seale, but the 5/C is greatly en-
larged.) The orbit plane remains fixed in time and
is nlways perpeniicular to the figurs .age. The
relative posikion of the sun direccion at the start
of each year is shown. The §/C was in the position
ghoun in figare 5(a) from lounch to September 1973,
At that tire figure 5(n) indicates the relatively
shallow sun angle on the active side of the array,
and that the angle would continue to become more
shallow with time, such that fu 1975 there would be
ingufficient array illuminacion te operate the S/C.

. Thercfore, in September 1973 a 8£/C mancuver,
shown by figure SEhg, was performed to increase ar-
ray illuminztion. First the 5/C was tilted out
of the orblt plane by using ccld pas jets to turn
the roll axis by 60°. This mancuver pointed the
active arroy side toward the sun., Then additional
cold gas jets were used to spin-stnbilize the §/C
about the pireh axis. The 5/C spin rete {s abour
0.5 rpm.

The S/C, however, will not rvemain in the posi-
tion as shown in figure 5(b). A natural combina-
tion of gradity-gradient type forces acting on the
spinning S/C will cause t?e S/C spin oxis to pre-
cess in a coning motien as shown in figure 5(c).
The period of this precession is about 28 days and
depenus on the 5/C spin tate and the coning angle.
The cone angle remaing fixed at the inicdal cilr
and the axis of the pre?egsion cone 15 perpendicue-
lar to the orbit plane. 8 The §/C positvion shown
in figure 5(e) is i& days after vhat shown in fig-
ure 5(b). Im figure 5(c) the active side of the ar-
ray faces the earth and corresponds to n time when
the PC21 tempernture data 1s at maximum., The S/C
position of figure 5(b) corresponds to the time
when SUNB temperature reads maximum and when max-
imum array power is available.

1f nothing were done to che 5/C position shown
in figure 5(b) or (c) (1973-76 period), the sun di-
reciion would continually move away froi the array,
and- there would be insufficient power to operate the
S/C. The ervay was approximately facing the direc-
t¥on of the January 1974 sun for the 1973-76 period,
and by 1977, S/C opevation would be marginal. Te
achieve an improved sun angle cn the array, two ad-
dicin?a} maneuvers showm in figure 5(d) were neces-
sary. 8 The first maneuver, conducted in August
1976, was to rotate the §/C roll axis appreximately
90% {o change the precession cone to the orher side
of the orbit plane as shown in flgure 5{d). This
was gone to achieve sufficient power to operate the
S/C v 1977 and 1978, At this position the cone
precession period is approximately 8 days.

To achieve the best array direction for con—
tinuous thruster operation after Janvary 1979, will
require a second tilt of the §/C roll axis to a
pogivlon where the precession cone angle 1s near o°
(shown on fig., 5(d)). At this final attitude the
correspond.ng continuous sun angle of incidence will
be approximately 359 at the stert of 1979 and will
improve with time. Ta the £all of 1980 the sun
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should be perpendicular to the polar array (0° angle
of ineidence).

Future Nbjectives and Plona

The SERT I spncecraft is existing sad Cupc-
tioning in space, The following objectives can be
met usdng this spocecraft in a low-cost progrom aver
the next 3 to 4 years:

1. VeyiF - the SERT IT thruster design technol-
agy which 1is the basis for the design of present 8-
and 30-cm Ehirusters,

(a) Increase demenstrated thruster l1ife-
time in 8 space operation, and verify that no fur-
ther problems exist in space operation of a thrust-
er other than those which caused the initial SERT II
thruster failure,

(b) Demenstrace long-term space storage,
multiple restart, and operational capability of a
functional thruscer after 7 to 11 years exposure to
the zero~G, therwal, vacuum, and radiation environ-
ment of space.

(e} Demonscrate space lifetime of mercury
propellant feed systems; materials coppatibility
with mercury; ond the integricy of the porous-
tungsten vaporizer design.

(d) Verify the function of all closed-
loop- control parameters for long~term thruster
space operation., Also included in this ohjective
is the demonstrated Integricy of the insulator
shields te prevent electrical leakage.

{e) Demonserate hollow-cathode lifatime
and restart ability in a space thrustger.

{f} Demonsgrate the long-tepn space opor-
ation of the thruster power processing uni: (PPU).
The SERT I1 PP is similar in design concept to the
8-cm PPU.

2. Demonstrate the absence of detrimental
thruster-spacecraft interations with continued
thruscer operation. {No change in afc of space-
crafe thermal surfaces.)

3. Obtain leng-term solav array degradation
data in space environment. The thruster system can
be operated in a stepwise fashion to produce a so-
lar array lead curve at perledic intervals.

4, Complate Initia) SERT II objective. (6-
months operation of one thruster.)

5. Maintain an existing electric preopulsion
spacecraft in funeeional order for future (present-
ly undefined)} spacecraft diagnostic tests.

.

Plans are to check test each SERT IT thruster
system once per year to demonstriate space storage
and relighedng, while walting for continuous sun=
Iight array power in 1979, In 1979 thruster 2 can
be turned on and tested continuocusly at the highest
throttle level commensurate with available solar
power. Power estimates for 1979 indicate that 80-
percent throttle may be the highest level. The
propellant reserve Lo thruster system 2 tanks
should permit 5000 hours of operation at 80-percent
throttle or 4000 hours at 100-percent throttle.
(The propellant reserve of thruster system 1 is es-
timaved ar 2100 hours at 100-percent throttle, but
the grid short precludes full thruster operation.)
Pericds of continvous solar power are estimated to
begin in 1979 and last through 1981.

Concluding Remarks

The SERT 1I spacecrafc, designed for 1 year
life, remains functional after & 1/2 years in
space, One of two ion thrusters on beard Is fully
operational with 4000 hours of propellant reserve.

Present earth shadowing of the spocecraft solar ar-
rays prevent continuous testing of the thruster, but
periodie short~term check tests of the thruster ver~
1fy its operational status, A mpneuver to change
the spaceernft artitude was performed in August 1976
to provide spacecraft solar array power in 1977 and
1978. A further avtirede change maneuver can be
performed in 1270 to improve the sun dircction on
the golar array, so thot continuous thruster testing
will be peseible in 1979 when the spacecraft returns
te a continious gun orbit,
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Table 2. — Representative Heater Volues(®) ond Cathede Starting Timas

Thruster| Start Date Hain vaporizer Main cathode Neutralizer Cathude start time | Total § Newtralizer
number cathade cathode,| reserveir
T2, V2, [ve/iz.| D, V3, |varta, 17, |v7, |v7/17,| Neurralizer] Moin |[time,d R
A v i A v a A v 1 cathude, cathode,| hr
win min
1 v |12/0769 |2.80] ()] () [2.80] >15] 5.3 [2.78| @) (@) | 8.579:0 | 0.3%30l—m-| (@
o lrzszesee2.8| @] @) [2.s2f3s5.7] 5.4 |2.70) 0.9 36 | 6.270:0 | 0.470: (a)
5 |2/14770 |2.81]2.74| 0.98 |2.88]15.7| 5.5 |2.90(10.3 3.6 | 3.570:4 | 0.3%3-7 0| (o)
6 [3/8/70 |2.89| @] (@ [2.88[15.3| 5.3 |2.90j10.6] 3.7 | 4270k | 0g*O T 508 83
7 stz | @2.67| <) j2.88{1s.3] 5.3 |2.90010.8| 3.7 | 4.3*Dd LoDl 22 78
% |10/26/70]2.892.60| .30 |2.88[14.2] 4.9 |2.00(10.8) 3.7 | 42704 easTl a7e 47
20 |2 {2.89l2.67| .93 [2.88{15.7] 5.5 |2.00010.3] 3.6 | 4200 1 0.3F0TH ens 83
12 |y | @| @| @ |2.88]15.7] 5.5 [2.79)20.0] 3.6 | 6.2%070 (a}| 3868 29
33 |ss2s/73 |2.81le.76| .97 |2.82]15.3) 5.4 [2.90|10.6) 3.7 | 6.6 [be.a?O4 ssen| ()
15 |siror7 |2.89l2.7a| 95 |2.82015.3) 5.4 |2.00f10.8] 3.7 | 63E0d G 2a0R) sses| @
149 |9/30/74 |2.81|2.74| .98 |2.82[15.7) 5.6 |2.00010.6| 3.7 | 6.&'00 | 6.0fDD) swer| @
156 |10/9/74 (2.81|2.74] .96 [2.82{15.7} 5.6 [2.50(10.3[ 3.6 | 68800 195700 ssme| @
157 |ua/aasrs|2osefa.za] o5 [2.82015.3] 5.6 [2.90f10.6) 3.7 | 6¥00 | agT00 ses0| @
(@) |10/76
2 2 |usesses|z.es| @ | @) |2.78] 215| s5.4 [2.04| @] @ | 10,0790 | 1.0*0-3 {a)
4 f1a/zu/es)2.00| @ | ) |2.77|16.0f 5.8 |2.86) @f @ | 63799 | 10550 ()
10 (2711770 |2.882.77 | 0.96 |2.86|16.0] 5.6 |2.97\20.2] 3.4 | 32702 | 04703 0 97
1 |77zar70 |297)2.70) Lo1 |2uss|rsc0| 5.6 [2.07)10.2| 3.4 | 3.2Dr | 0.0 38 97
12 |os2rme |zosr|aze| Lon |2.mifisie| s |zo97|r0.4] 35 | 37T i 0gfO Y] em 65
s3 |u/370i2.97|270 | L1 |2.81|15.6] 5.6 |2.97(10.4] 3.5 | 28700 [ o.gtYll 209 69
67 |z26/11 [2.97]2,70| .01 |2.86[16.0| 5.6 {2.97010.4] 3.5 | 27801 | oaf5l] 2| ws
16 |z | @) @| @ |2.86}16.0] s.6 [2.9710.4[ 3.5 | 5.350:32 (a)| 2149 33
126 |7717/73 |zo97270| .ou |z.;l16.0] 5.7 |2o97li0.4f 35 | 5.2Y000 (baZD-R) 2ie 22
189 |e/19/74 |2.97(2.70] .91 |2.81]15.6| 5.6 |2.07)10.4| 3.5 | 54700 [10.5%0-1) 26 43
200 |o/12/74 |z.97f2.70| o1 |2.si|is.s| 5.6 |2.07|10.2) 3a | 60300 [22.573-01  zue9 40
21 [10/2/74 |2.97]2.70| ou [z.m1f1s6] 5.6 |2.07(10.2f 3.4 | 68200 a2 gDl aurs 35
25 {12/4/75 (2.97(2.70| .91 |2.81f15.6] 5.6 |2.97}10.4] 3.5 | 74700 JaoaFO-0 aury 37
ey |10/76

“patn not takem or unavailable.
No preheat used.
ZQuantizing and calibration error, 3%, root-sum-square.
Includes heating time in space only; ground time, thruster 1-
€Data not caken at time of writing.

83 hr, thruster 2 - 91 hr.
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Figure 3. - SERT II spacecraft main solar array decradation.
(B.0. L max power, 1425 watts at 25° C.)
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Figure 4. - Periodic change of sun on SERT II spacecraft.
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