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Review History

IMPACT held a suite-level PER in January 2004 to cover general plans
and the detailed plans of the first instruments (SEPT)

A more detailed Technical Readiness Review was held for each IMPACT
subsystem as it became ready to start environmental tests
— The TRR for the IMPACT Boom (and MAG, STE-U) was held on April 19 2004
— The TRR for SWEA (and the IDPU) was held on October 5 2004
This PSR covers just the FM1 Boom Suite (includes Boom, MAG sensor,

STE-U, and SWEA/STE-D), which has completed testing and is ready to
ship to APL for integration with the spacecraft staring April 4.

— FM1 IDPU is already on the spacecraft
— The SEP suite and FM2 boom suite are still in test

Subsequent PSRs will be held for the remaining hardware when it is
through testing and the spacecraft is ready to install it.
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FM1 Boom Pre Ship Review

2005 March 31

Boom Suite FM1 Test Flow (3/22/05)

SWEA Test/ | __12/8/03
Ca. @ CESR
Ti (F)e/ E 11/29 — 12/3 12/8 — 1/14 1/27 - 2/11 2/18 — 2/24
SWEA/STE |3/12| " SWEA/STE SWEA/STE | SWEAISTE SWEAISTE Final
I/F Test I&T cdl Thefral Bal: Vib, TV, Bake SWEAISTE
3/22-8/6 s
STE-D 3/30
Test/ Cal:
8/2 - 8/6
(DPUDCB, |13 IDPUI&T ) site Finali&T ] | Deliveryto
LVPS Test TRR > EMC JHU/APL
10/5 10/18 - 11/1 N 2/25_3/4 3/10/05,
STE-U —LT L PSR 3/2, 3/31/05
STE-U - TB; " | BoorvIDPU 3/31
Test/Cal. A
77> > 1&T (DPY
e, Is/an 3/17-4/5 9/28 —10/4 Vib, TV, Bake
cad. @GSFC sl 11/18 — 2/11
2/18 Y TRR
Boom Test 48 . |'"BoomI&T -~ Boom
Vib, TV, Bake
3/16 — 6/11 6/23 — 7/20
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Boom Suite FM2 Test Flow (3/22/05)

SWEA Test/ 3/31
Ca: @ CESR
34— 3/25
SWEA/STE |5/17 | SWEAISTE SWEA/STE 5| SWEA/STE
WF Test I&T Ca Vib, TV, Bake
_ 2/11-3/3?
STED 40 5/18 —2/10
Test/ Cal:
5/3-5/7 12/22-2/11
IDPUDCB, | 4/3Q} - IDPUI&T IDPU . IDPU, Boom ) Delivery to
LVPS Test . Vib, TV, Bake EMC (CE) JHU/APL
\ 3/30-3/31 4/1/2005
Detector/ | 3/28 . STE-U Boom/IDPU
Test / Cal.
Preamp TV, Bake 1&T
I/F -
Cad: @ GSFC 317 _l ‘
Boom Test ] 3/9 s | BoomI&T » Boom
: Vib, TB, Bake
3/29 - 7/16 8/23 -9/17
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IMPACT FM1 SWEA/STE-D
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FM1 SWEA/STE-D Test History

10/18 — 11/1 EMC test with the full IMPACT Suite

— EMC test exceedances have been accepted by the EMC committee; the official waiver is in
process.

11/29 - 12/6 Calibrations
— One anode failed during test at high temperature (40C) (PFR1029)
— Replaced after first Thermal Balance run.

12/8-12/10 Thermal Balance Test, failed (too cold)
— See PFR 1030. Fixed by added thermal isolation, improved blankets, increased heater
— Cold-start problem with SWEA LVPS (PFR1028), fixed

1/7-1/14 Repeat Thermal Balance. Passed
— Good correlation to thermal model.
— IDPU to SWEA Interface problem (PFR1033), fixed

1/27 Vibration, Passed
2/3 — 2/12 Thermal Vac, passed

2/13 Integrated with flight boom, accumulate operating hours
— Problem with intermittent boom harness continuity, PFR1038, fixed (Boom).

3/17 SWEA Magnetics Test, passed
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SWEA Verification Matrix

Verification Matrix for STEREO/IMPACT/SWEA Revision Date: 3/22/2005
Revision Number: 4

Hardware Description Test
o g
2o 3P :
212<I8(8] |m|E |5 2| |3 g
ltem “lzglela|e ||g |S |8 ® |43 = Comments
Slo |B8[=(3 |2 |a|” |& 3 |z |3 S
sl @ lolo|?2]7 w3 | SHERE el
2 SEIH AN EER I IR BB RN EE
Y o2 B |&F |5 |0 |o |E | S ls |2 |g|= & |F |3
23 G122 25 1812I121a 12 lele|a|R |3 |R |3
3c el |z|2 |5 ela|8l2l2lE|5 |8 |4 (T(2|3 (&
Z e 21212 (8(8 13|22 |3 |2[BI53 (132 [=|8 ]| (8
C [MCP,F C C
C |Preamp, F C C
C |Optocouplers, F C C
S |Electronics, EM c|c|cC c|C
S [Electronics, F clc|cC clcC C
| |Instrument, EM1 c|C|C C C UCB test unit
| |Instrument, EM2 c|C C A CESR test unit
| [Instrument, PF (FM1) C[C]|]C C c|C]|C cl{cfc|[c|c|]c|Cc]|C
| [Instrument, PF (FM2) C[C]|]C C X[X|[C X | X XX X[ X[X
Legend:
Level of Assembly Unit Type X =|Test required
A = Analysis
C = Component BB = Breadboard H = Test at higher level of assembly (at UCB)
S = subsystem EM = Engineering Model C = Test Completed
| = Instrument PF = Protoflight
F= Flight

Full IMPACT Verification Matrix at:
http://sprg.ssl.berkel ey.edu/impact/dwc/V erification/ MPACTV erificationMatrix_2005-3-25.pdf
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SWEA FM1 Problem/Failures, pre-PER

FM2 SWEA HV Multiplier part failure (PFR6001)

— Problem showed up during thermal cycling at low temperature, well below expected on-
orbit temperatures (all flight units subjected to this test)

— GSFC Part failure analysis indicates bonding problem

— Part replaced and board retested, including thermal test
All power converters had a problem with the LTC1877 regulator used to generate
2.5V (PFR1007)

— Part was over-stressed in screening

— Some parts failed in circuit

— The burn-in fixture used by the screening house was reworked and a new lot of parts was
screened

— All flight parts have been replaced with parts from this new lot and retested
All IMPACT TiNi P5 Actuators (including SWEA door actuator) were returned to
manufacturer for inspection after failure of SEPT door actuator die to assembly
tolerance issue (PFR7003)

— Passed, returned, re-integrated
SWEA LVPS Transformer failure (PFR1023)

— Discovered after board-level bakeout, probable short in transformer induced by thermal
stress. Replaced

These PFRs have been signed-off and closed.

— 1023 is considered a “Red Flag” PFR since the root cause of the transformer problem is
not clear. :
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SWEA/STE-D FM1 Problem/Failures since PER

« PFR1028:
— The SWEA LVPS failed to start up properly below —16C
— Discovered during thermal balance, before qualification tests (except EMC)
— Caused by Actel turn-on transient current exceeding supply capability
« Trips over-current detect, Actel will not start up

— Slowed down over-current detect time so the supply can provide the Actel
turn-on transient without hitting current limit.

— Worked fine in subsequent Thermal Balance and Thermal Vac tests

« PFR1029:
— One of the 16 SWEA Anode signals failed when warm (>40C)
— Discovered in Calibrations, prior to start of qualification tests (except EMC)
— Caused by bad Amptek A111F module
« Failure analysis indicated bad bonding
» Possible implications for remaining parts in flight units

— Part replaced with a spare from the same lot, no further problems with the
channel through qualification tests.
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SWEA/STE-D FM1 Problem/Failures since PER continued

PFR1030:

SWEA was found to run too cold during Thermal Balance tests
* Prior to Qualification tests, except EMC.

Problem identified as worse than expected conduction down the boom and worse than
expected thermal blanket characteristics

Solved problem with improved isolation between SWEA and Boom (added G10 isolator),
improved blanket design, and increased heater power

* Solution should not impact EMC results.
Repeat Thermal Balance test passed and we have good correlation with the model

PFR1033:

SWEA was found to have occasional interface errors with the IDPU (outside the chamber)
during thermal balance tests

* Prior to qualification tests except EMC
Partly due to harness extensions required for thermal chamber

Fixed by adding a small capacitor to the receiving circuit to reduce the susceptibility of
the interface to noise

» Solution should not impact EMC results

These PFRs have been signed-off and closed (not “Red-Flag” PFRS)

except 1029; concerns about reliability of flight lot of A111Fs
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FM1 SWEA/STE-D Walivers

Pre-environmental waivers related to the IDPU involve waivers to the EMC
requirements, including:
— CCR460-26 and CCR460-41 regarding single-ended interfaces to instruments
« EMC committee approved IMPACT design
— CCR460-42, use of combined signal and power harness
« EMC committee approved IMPACT design
— CCR463-131, SWEA door activation transient exceeds primary current transient spec (1
time)
» EMC committee approved
Also:
— CCR463-130, vibrate SWEA off the IMPACT Boom
— CCR463-135, no acoustics test for SWEA
— CCR460-9, 19, 66, 134 regarding IMPACT Suite power consumption
Waivers can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

All Waivers approved by CCB

Post-EMC waiver for IMPACT Suite exceedances in process
— Data has been reviewed by EMC committee, no significant issues
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FM1 SWEA/STE-D Environmental Tests

« Test Plans/Procedures can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/
e EMC: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-EMC C.pdf
e CPT: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-SWEA-CPT B.pdf

e Vibration: http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/IMP-583-DOC--
%20SWEA%20Vibration%20Test%20Procedure.pdf

« Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/SWEA%20and%20STE-
D%20Test%20Plan.pdf
« Test Reports can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/

e EMC: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/02-15-
05%20UCBerkeley%20Stereo%20impact%20Prep%20TR.pdf

 Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-SWEA-FM1-TVac-
Report.pdf

e Tbal: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/BOOM _SWEA Test Report.pdf

* Magnetics: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-SWEA-FM1-
Magnetics-Report.pdf

 Vibration: http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-611-
DOC%20STEREO%20SWEA%20FM1%20Vibration%20Report%20R-.pdf
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IMPACT FM1 Suite EMC Tests

« The IMPACT Suite was integrated and completed EMC tests per the
Project EMC Requirements document (7381-9030C) and the IMPACT EMC
Test Plan (Rev C)

— Bonding & Isolation
— CEO01, CEO03, CEOQ7 (4 power services)
— CS01, CS02, CS06 (4 power services)
— REO1, REO2
— RSO3
« One pre-test waiver involving some hardware that was not quite in flight
configuration was approved by Project (CCR 463-179A)
« Testing completed at EMC Tempest in Anaheim
— Detailed Facility Test Report provided
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FM1 Suite EMC Test Results

« A number of exceedances and sensitivities were found and worked with the EMC
committee in real time
— REO1
« MAG drive frequency & harmonics
» SEP serial interface clock
— REO02
* |IDPU, SEP Clock harmonics, 24MHz-1.4GHz, all crystal controlled
— RS —-some detector noise 100MHz-4GHz, eliminated when amplitude was lowered -6dB
* No damage
 STE was sensitive near the spacecraft transponder frequency (8.5GHz)
— only to severe AM modulation, not FM
- CE
* MAG and SEP Converter Harmonics
— Fixed after the test (harness routing); passed retest
» A few other exceedances seen (clocks)
— CS-Some detector noise, eliminated when amplitude drops —6dB
« Some 1553 errors (CS06), handled correctly
* No damage

« EMC Committee agrees no serious issues. Official waiver in progress.
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FM1 SWEA/STE-D Thermal Balance Test

Thermal Balance at UCB

— SWEA/STE-D mounted to a spare flight tube section in flight configuration to
provide flight-like thermal isolation

— Shrouds run cold

— ETU Thermal Blankets provided by APL
First Test Failed (PFR1030)

— SWEA too cold (operator prevented over-test)

— Blankets not as good as modeled

— Boom isolation not as good as modeled
Unit modified

— Blankets improved

— Boom isolation improved

— Heater increased
Second test passed

— Good correlation to thermal model

— Electrical problems fixed PFR1028, 1033
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SWEA/STE-D Sine Strength Test (per 7381-9003)

Thrust Axis (X-
axis) 20
Freg G 15 —
574 |[5 DA] ' /N
7.4 1.4 i 10 / \
23 14 5
25 16 0 ’f \
g 113 5 74 2@ 25 2 m 1m
100 1'4 Freq (hz)
Sine Survey Level
Frequency (Hz) Acceleration
5-2000 01g
Lateral Axes
Freq G 14
5-6.3 |[.5' DA] 12 A
6.3 1 - 7 A
1 1 s . f{‘ \\ -_—-— InfaLt G
21 12 4 7 kN
23 12 3 _.d_____u—i ——a
12050 1 5 B3 19 21 23 2 100
Freq (hz)
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FM1 Boom Pre Ship Review
2005 March 31

STEREO IMPACT

SWEA/STE-D Random Vibration Test (extracted from Boom test)

X-AXIS ACCELERATION SPECTRAL Y-AXIS ACCELERATION SPECTRAL Z-AXIS ACCELERATION SPECTRAL
DENSITY PLOT DENSITY PLOT DENSITY PLOT

1.00 1.00 10.00
g T ¥ 100
N 0.10 | <010 5
e o o
< I3 % 0.10
g 3 8 \
a 0.01 1 2 0.01 - =
< 2 2 o001

000 0.00 0.00

10 100 1000 10000 10 100 1000 10000 0 o o 000
Frequency (Hz) Frequency (Hz) Frequency (Hz)

Table 1: Random Vibration Levels X-axis Table 3: Random Vibration Levels Z-axis

Overall Amplitude = 8.54 g rms
Duration = 60 seconds

18

Frequency (Hz) PSD Level Tab;fez.uiizso(mz;/lbratlggtlgelj/:\lsel\( = Frequency (Hz) PepLevel
N
20 0.01 g"2/Hz 20 0.01 g"2/Hz 20 f(()) 50 222 %I‘:‘Z//()'-(';
20to 70 +4.7 dB/oct 20to 70 +9.4 dB/oct 50 0 0.5 g"2/Hz
70 to 90 0.07 g"2/Hz 70 to 90 0.5 g"2/Hz 50 to 80 +23.6 dBloct
90to 110 +21.8 dB/oct 90 to 150 -9.5 dB/oct 80 to 90 2 O. g"2/Hz
110 to 140 0.3 g"2/Hz 150 to 300 0.1 g"2/Hz 90 10 150 -24.8 dBJoct
140 to 500 -5.5 dB/oct 300 to 2000 -3.7 dBJ/oct 150 to 500 0 Oé g"2/Hz
500 0.03 g"2/Hz 2000 0.01 g"2/Hz 500 to 2000 2.4 dBloct
500 to 2000 -2.4 dB/oct Overall Amplitude = 9.70 g rms 2000 0 dl "2[Hz
2000 0.01 g"2/Hz Duration = 60 seconds Yol

Overall Amplitude = 9.88 g rms
Duration = 60 seconds
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SWEA/STE-D Vibration Testing — Results

« All axes performed

 No notching performed

 No structural degradation or loss of functionality
 Passed post-vib CPT
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SWEA/STE-D Thermal Vacuum Test

 Test Plan:
— Preliminary bakeout, up to 48 hours at +40C
— Thermal vac
« 6 0p cycles: +35C to —35C for SWEA, -35 to —95C for STE-D
« One non-op cycle: +40 to —40 for SWEA, +40 to —100C for STE-D
« Temperatures from verified thermal model, with at least 10C margins.

« SWEA mounted to baseplate, STE-D connected to cold plate by heat strap
to provide for separate control of SWEA and STE-D

— CPT on each operational cycle, cold-start in first and last cycles
— Qualification bakeout
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FM1 Boom Pre Ship Review

STEREO IM PACT 2005 March 31

SWEA/STE-D CPT / Calibration Setup

, Data Logger
Purge GSE Nitrogen Temp Sensor u ]_
- Regulator - LN2 Boil-off L
- Filter U SB::E:
MAG M
= C&T GSE, o)
Purge Block STE Science §
- Flow Limiter IDPU GSE ”Z*
. Fi MAG I/F TCP/IP
Filter GSE Harness ~ \!:E\‘ S
STE-D SWEA B —| STE-UI/F Spacecraft g
B 1553 | Emulator GSE
Vacuum feed- DCB ||
— through Connector
HV Enable Plu 9
| J LvPs | —1 | Power Switch | |-
Adapter Plate ] GSE
28V :I:
KEY:
Source, : Bench Power
S Flight H/W MGSE Supply
ETU H/W EGSE
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SWEA/STE-D Thermal Cycling

—Survival Cycle H Operational Cycles I
O 0 0 0O 0"
i off
o e)
g
3 - Off
g
Q
= L
£
o
|_
& Off Off
I Turn On @ @ @ @ ®Tum On @
Test Time
See Table 2.3-1 for component dependant test temperatures.
Stabilization Criteria: Within 3°C Of Plateau And Changing < 1°C/Hr Six Operational Cycles Required
See Fig 2.3.3.2-2 and -3 for detailed hot and cold transition definitions, resp.
@ = Stabilize, Print T/C's, Soak 1Hour @ = Stabilize, Turn On, Soak 1Hour and Test
and Test Concurrently, Print T/C's Concurrently, Print T/C's at End of Soak
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FM1 SWEA/STE-D Thermal Vacuum Test Results

« There were no problems encountered

« Temperatures were controlled with Thermocouples attached to the
outside of the instrument

— Internal temperature sensors ran ~10C warmer than the outside when
SWEA/STE-D was operational

— STE-D temperature set using internal temperature sensor
 No significant trends or adverse temperature dependencies were seen
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FM1 SWEA/STE-D Thermal Vac

STEREO IMPACT FM1 SWEA/STE-D Thermal Vac

50

40

30

20

10

Degrees C

-60 —— SWEA PRT
— ISWEAMCPTemp
ISWEADACTemp

-80 ~— ISTEDTemp

-100

Feb/03/2005 Feb/04/2005 Feb/05/2005 Feb/06/2005 Feb/07/2005 Feb/08/2005 Feb/09/2005 Feb/10/2005 Feb/11/2005 Feb/12/2005
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

uT
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SWEA/STE-D Bakeout Results

« After the last cycle of thermal vac the unit was baked out at +40C while
monitoring outgassing with a TQCM at —20C.

 Rates seen were <45Hz/hour (close to chamber background),

corresponding to an outgassing rate of TBD, compared to a requirement
of < 2.5e-11.
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FM1 Boom Pre Ship Review
2005 March 31

SWEA/STE-D Bakeout TQCM data

Hz/Hour

2/10/2005 18:00

FM1 SWEA/STE-D Bakeout TQCM Data

—— Rate
-=— Average Rate

2/11/2005 0:00 2/11/2005 6:00 2/11/2005 12:00
PDT
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STEREO IM PACT 2005 March 31
FM1 SWEA/STE-D Magnetics Test

« The SWEA/STE-D was rotated while monitoring the magnetic field 60cm
away.
— Repeated for each of 3 axes

— Measured field was ~10nT peak to peak, corresponding to a magnetic moment
of 2-5nT-m”"3, and a worst case field at the Magnetometer sensor of ~1nT (full

spacecraft objective is 1nT DC).
— MAG Col finds the level acceptable.
« SWEA/STE-D was power cycled while monitoring the field 30cm away

— No signature was detectable, meaning less than 2nT, corresponding to an
upper limit on the AC field at the sensor (1m away) of <.08nT, compared to a

spacecraft-level objective of <0.05nT.
— Mag Col finds the level acceptable
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Performance Data

« SWEA instrument calibrations at CESR prior to delivery to UCB
— Geometric factor, FOV, energy resolution, background
« SWEA/STE-D system-level calibrations at UCB
— SWEA Energy sweep calibration
— STE-D Geometric factor, FOV, energy resolution, threshold, background

« SWEA, STE-D and Power Supply measurements were trended throughout
testing
— No significant trends were found — see following charts

 All performance measurements met or exceeded the requirements
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SWEA Trend Data

SWEA FM1 Parkyrmanca Trand (incl BWEASTE-D LVPR)

ISWEAVD
SWEA ISWEAM ISWEAD Eus  Primary ISWEAST @@  ISWEANR ISWEAAN ISWEAD: ISWEADe  Open
bate Fila Tesl Temp CPTemp ACTemp Vollage  Current  Z5W 5 Syh 12WA EDCUr DACS1Z8 5V al i iz Doorr MCRO
FIAT BOOM TG T, Wit SER
RELESES NIO0EREEEL I ishield akded) Wr Mas =28 b 142 2.80 498 538 1214 17 4243 &8 GEZE  1EI D43 Yes Ma
Col 162004 04101600008 M FMT Sulle 1&T@ Callesh 308 318 528 2 140 250 498 AT 1216 1A -1248 66 €63 1ER oG Mo Ma
FHI baom sulls posk-EMC
Mov3 204 0419031353.0m atuce 304 ME @7 = 136 260 498 B3E 1214 ME 1249 && 5 58 935 Mo Ma
; P 138 260 495 534 1210
DecE2004 O41Z0E14EAEm 5'“:31”9”'“”“' 24 46 250 488 £36 1216
e 731 7 262 35 139 260 498 533 1204 15E Mo Ma
P 138 2,50 498 B34 1210
Dec10 2004 o#izipiganm T SWEE;HFI'_";T"“”“' 4 E 250 4,99 E3E 1218
231 3 262 25 138 250 498 533 1204 15E -2 68 &1 183 26 Yes Yes
P 140
Jan262006 O5012T0000.Hm  FMA SWEA Pravib 4 186 280 488 Bar 2@
264 318 3 140 260 495 638 1210 161 -1248 64 65  15PE 935 Yes Ma
Jan2B2005 OS0200105Hm  FMA BWEA Poslvb ME 07 2.4 P 138 146 12439 &BE  GE2E 1578 935 Mo ha
P 06 260 498 BOs 1140
Feb 4 2008 OB02040000.Hm  FRA 2WEA Tvac Hol 82 bt | =] 260 4.98 5.ER 12.70
A nE T4 3 16 260 498  B38  1217 BT 1248 &7 G5E 1588 924 Yes Yes
P 134 250 498 EO05  11.38
Febd 2006 OR0Z040000HM  FMA SWEA Tvac Cok #2 24 132 260 48B  BO04 1136
a4 8B 6D 35 133 260 498  BOZ 131 ME 25 &7 EBE 1628 O9B& Mo Yes
Feb G206 OS0Z0GCODONM  FM1SWEATvacHol#s 358 348 3 7 166 250 498 BAD 123 166 -1249  &13 G5E 1588 935 Mo Yes
Feb 72005 OS020E00DOHMM  FMABWEATwacCok 83  38s 1B 376 e 1262 280 498 BOB 1140 MB 128 &35 eBE 1837 994 Mo Yes
Feb BZ006 OR0ZIROODONM  FM1SWEATvac Hol# 405 4.1 43.1 b 161 260 498 B3IE 12 48 1248 &14 G5F 1588 924 Mo Yas
FebB2005 05020R00DOMM  FM1SWEATwacCod# 418 B 364 P 1295 260 498 BOE 140 BB 128 &13 EBE 1837 994 Mo Yes
Feb 02005 OR0ZISCODONM  FM1 SWEA Tvac Hol#s 374 s 40d 7 15E 260 498 B3T 1216 163 -1248 &4 E5F 1578 935 Mo Yas
Feb 02006 OS0R000000HM  FMA BWEATvac Cob #5 <404 334 384 P 136 280 498 BOoR 1142 438 -2s7 &M EBE 1837 994 Mo Yes
Feb 10 2005 050Z100000HmM  FIA SWWEA Tvac Hol i a6 367 A b 148 2.0 498 B3E 1210 16T -1243  &13 B5F  157E 935 Mo Yas
Feb 10 2005 0S02100000.Hm  FMA SWEA Tvac Cobl #5883 -243 334 P 138 260 498 B0 M4E ME A28 &7 EEE 1620 0BG Mo Yes
P 148 260 498 B3R 1217
Feb 10 2005 0S02100000Hm  FWA SWEA Tvac Hol #7 24 ot 280 488 BES 1267
%8 aEA a8 35 14E 250 498 B3B 1210 W7 -1248  &T 65F 1580 924 Mo Yes
P 126 260 495 B05 1138
Feb 11 2005 OS0Z190000.0m  FM SWER Tvac Cokl #7 24 1262 280 488 B04 a9
a83 B 358 a5 a8 280 498 BO04 1134 4T 28 838 EBE 1837 904 Mo Yes
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STE-D Trend Data

STE-D Pl | Fsriormarnos Tiard

e = T T
SWEASTED SWEA, | Dar Do
Frinayy  STED STED ISTEDCw  Open Closs Ofel  Gan  Cure  Tewl  PWHA | O Gan o cure BccTim  Cllasd Gan Cure
Dais Fils T Curranijm&  Tanp DAC Tam, 1 ko cin T2 cis Blke o FWHE
R0 NI TADEE 3 S0 omna AGEEAT W Mm@ LBEa 1
U1 Bz 18T, wih : £ 1 o s azenz Teeas BT T e ommt soeeas M msd Lwea 1
OB 0H  DHOBHEINN oy prrsdded Ha 24 e 5. DAAmImEOAL WL i T |  am omwwm emes e am L) A 0EEm seear NE O TAl LR 13
2 il a4 ozess vameas ameuz sl oos a6 pued Gueas MM W imea 1an
e B S
aza DHOBICIAN  EAE [k EF B i ERRT ST 2 m B dmmoaDe oo Lnsa o
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FM1 SWEA/STE-D Operating Hours

 Most of the FM1 SWEA/STE-D has operated for over 500 hours trouble
free

 Since the last change (PFR1033, IDPU interface errors)

— Pre, Post Vib CPT: 2.5 Hours
— Thermal Vac: 88.1 Hours
— Boom Suite I&T: 177.4 Hours

Total: 268.0 Hours
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Quality Assurance

IMPACT Suite QA Issues worked through Ron Jackson at UCB
— UCB Independent Inspections by Jeremiah Tolbert,
— Supported by GSFC QA
— Signs off on work orders, inspections, parts & materials lists, etc.

 Parts Lists
— All SWEA/STE-D Parts Lists approved
— Parts qualification, screening (including radiation) completed

« SWEA (CESR) and UCB Materials Lists Approved

« SWEA/STE-D FM1 PFRs Closed except 1029
— PFRs can be found at: http://sprg.ssl.berkeley.edu/impact/dwc/Problems/

« SWEA/STE-D-related Waivers Closed
— Except FM1 Suite EMC Test Results waiver
— Waivers can be found at: http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

 Acceptance Data Package Prepared and reviewed
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SWEA/STE-D Outstanding Issues

« IMPACT FM1 EMC Waiver not signed off
— Official waiver should be into approval cycle shortly

« SWEA Preamp failure still open (PFR1029).
— Potential impact on reliability part lot
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FM1 STE-U Test History

4/12 First assembly, test

— PFR1002, broken detector board bond wire in assembly; board replaced with spare
5/1 - 5/4 Thermal Balance Test

— Good correlation with Model
5/6 — 6/15 Thermal Vac

— PFR1006, Mis-wired connector stresses parts at start of test, repaired

— PFR1008, STE-U door failure cold, repaired, restart tvac

— PFR1009, preamp oscillation when warm. Fixed between cycles 5 & 6.
6/16 Mated with FM1 boom, tests OK
6/28 FM1 boom vibration (with STE-U and MAG instruments)

— PFR1011, STE door failure, fixed

— STE-U removed after vib for boom thermal vac to avoid contaminating STE
9/13 - 9/23 STE-U re-qualified; workmanship vib, 1-cycle thermal vac
9/27-10/1 STE-U re-integrated with FM1 boom (final)
10/6 — 10/17 Suite I&T

10/18 — 11/1 EMC test with the full IMPACT Suite

— EMC test exceedances have been accepted by the EMC committee; the official waiver is in
process.

11/19 — 3/8 Support FM1 IDPU Environmental Tests, Boom Suite I&T

3/24 STE-U Magnetics Test, passed
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STE-U Verification Matrix

Q)
S
m < &
2 | g |< 3
[tem zla|D|z o |8 2 214913 o = Comments
SZRIElEIS L] 21813 3| 18
= MR G > (2 [0 |5 |2 Z |0 5
7 - SIEREIERIEE s Elgls|ElE|E |2
o @ R R R R N R R R R N E
S Hs &[T 1012 |56 |2 |5 |lo |l = |3 |2 |8 |8
322 mg-joa%OZEQ.g%gm:«.:g:.
< 9 215 |2[8[3|R(8[5[2|FIR[2|=]83 (8 |s |8
C |Detector, EM C
C |Detector, F C C
C |Preamp, BB c|[C
| |Instrument, ETU cC|[C|C|C A C C C
| |Instrument, PF (FM1) c|C cl{c|cC c|C C c|cl|cjcj|c
| |Instrument, PF (FM2) c|C c|C|C c|C H{X]|]C|]C|X
Legend:
Level of Assembly Unit Type X = Test required
A = Analysis
C = Component BB |Breadboard H = Test at higher level of assembly
| = Instrument EM Engineering Model C = Test Completed
PF | Protoflight
F = Flight

Full IMPACT Verification Matrix at:
http://sprg.ssl.berkel ey.edu/impact/dwc/V erification/ MPACTV erificationMatrix_2005-3-25.pdf
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STE-U FM1 Problem/Failures, pre-PER

« PFR1002, detector bond wire broken in assembly
— Replaced detector board with spare
— Added fixturing to avoid damage in future

« This PFR has been signed-off and closed (not “Red-Flag” PFR)
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STE-U FM1 Problem/Failures since PER

« PFR1006:

STE-U thermal vac feed-through mis-wired
Discovered during thermal balance setup

Iltem worked fine after fixing chamber wiring, but analysis indicates some
parts stressed

Replace stressed parts, re-test, return to thermal balance

« PFR1008:

STE-U door failed to actuate properly when cold (-100C)
Discovered in Thermal Vac, cycle #1
Caused by mechanical part out of tolerance (few thousandths)
Build special tooling to ensure tolerance, rework all STE door parts
Test all doors at ambient in an LN2 bath, plus 100 motion burn-in

» Also did life test on ETU door; 18,000 cycles at ambient

* 500 cycles vacuum, cold

— Expected on-orbit (cold) cycles are ~60in 2 years

Door worked fine in subsequent thermal vac test (but see PFR1011)
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STE-U FM1 Problem/Failures since PER continued

« PFR1009:
— Busts of noise in STE detectors when warm
 Found in thermal vac cycling.
— Problem identified as oscillations in the preamp
» Possibly exacerbated by thermal vac harness, noise
— Broke chamber, adjusted preamp compensation, continued thermal vac
— Final thermal vac cycles confirmed no oscillations

 PFR1011:

— STE-U door failure after boom suite vibration

— Caused by a pulley in the door mechanism hung up on a screw
« Screw was missing its washer, and so extended into the pulley

— Washer installed, fixed problem
» Verified on all other STE units

— After fix, workmanship vibration and 1-cycle thermal vac to verify fix
» 20 cycles at cold temperature.

« These PFRs have been signed-off and closed (not “Red-Flag” PFRs)
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PFR1011
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FM1 STE-U Related Waivers

Pre-environmental waivers related to STE-U involve waivers to the EMC
requirements, including:

— CCR460-40 and CCR460-41 regarding single-ended interfaces to IDPU and
secondary power distribution

« EMC committee approved IMPACT design
— CCR463-37, STE door actuator wire exposed voltage
« EMC committee approved IMPACT design
Also:
— CCR463-133, STE-U thermal balance off boom
— CCR463-135, no acoustics test for STE-U
— CCR460-9, 19, 66, 134 regarding IMPACT Suite power consumption
Waivers can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

All Waivers approved by CCB

Post-EMC waiver for IMPACT Suite exceedances in process
— Data has been reviewed by EMC committee, no significant issues
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FM1 STE-U Environmental Tests

« Test Plans/Procedures can be found at:
— http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/
« EMC: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-EMC _C.pdf
 CPT: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-IDPU-CPT H.pdf

e Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMP-562-DOC-
A%20Vibration%20Test%20Procedure.pdf

« Tvac/Tbal: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT%20STE-
U%20TVac%20Test%20Plan.pdf
« Test Reports can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/

« EMC: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/02-15-
05%20UCBerkeley%20Stereo%20Ilmpact%20Prep%20TR.pdf

e Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-STEU-FM1-TVac-
ReportB.pdf

 Tbal: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/BOOM STE-
U TB Test Report.pdf

* Magnetics: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-FM1-STEU-
Magnetics-Report.pdf

 Vibration: http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-578-
DOC%20STEREO%20Boom%20FM1%20Vibration%20Report%20RA .pdf
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FM1 STE-U Thermal Balance Test

« Thermal Balance at UCB
— STE-U mounted to baseplate to simulate boom mounting, Shrouds run cold
— ETU Thermal Blankets provided by APL
« Test passed
— Good correlation to thermal model
— No problems
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STE-U Thermal Vacuum Test

e Test Plan:

Preliminary bakeout, up to 48 hours at +40C
Thermal vac
« 6 0p cycles: +40C to —35C for Preamp, -35 to —95C for STE-U
 One non-op cycle: +40 to —30C for Preamp, +40 to —100C for STE-U
« Temperatures from verified thermal model, with at least 10C margins.

 Preamp mounted to baseplate, STE-U connected to cold plate by heat
strap to provide for separate control of Preamp and STE-U

CPT on each operational cycle, cold-start in first and last cycles
Qualification bakeout

Temperatures were controlled with Thermocouples attached to the outside of
the instrument

STE-U temperature set using internal temperature sensor
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FM1 Boom Pre Ship Review
2005 March 31

STE-U CPT / Calibration Setup

Data L ogger
Purge GSE Nitrogen Temp Sensor . 9 ]_
- Regulator - LN2 Boil-off L
- Filter USB
MAG M
= C&T GSE, o)

Purge Block STE Science §
- Flow Limiter IDPU GSE ”Z*
. Filter GSE STE-U MAG I/F TCPIIP "I“ S

Harness =
STE-U Preamp / —  STE-UI/F Spacecraft Q

— 1553 | Emul
Pig-tail harness — Emulator GSE
STE-U Vacuum feed- DCB ||
through Connector
LvPS | —1 | PowerSwitch | I
— Adapter Plate GSE
| =L
KEY:
Source, : Bench Power
Gun Flight H/W MGSE Supply
ETU H/W EGSE
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STE-U Thermal Cycling

—Survival Cycle H Operational Cycles I
O 0 0 0O 0"
i off
o e)
g
3 - Off
g
Q
= L
£
o
|_
& Off Off
I Turn On @ @ @ @ ®Tum On @
Test Time
See Table 2.3-1 for component dependant test temperatures.
Stabilization Criteria: Within 3°C Of Plateau And Changing < 1°C/Hr Six Operational Cycles Required
See Fig 2.3.3.2-2 and -3 for detailed hot and cold transition definitions, resp.
@ = Stabilize, Print T/C's, Soak 1Hour @ = Stabilize, Turn On, Soak 1Hour and Test
and Test Concurrently, Print T/C's Concurrently, Print T/C's at End of Soak
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STE-U Thermal Vacuum Test Results

 During pre-test checkout it was found that the chamber feed-through was
mis-wired (PFR1006)

— Potentially stresses parts replaced

 During first cold soak, STE-U door failed (PFR1008)
— Part out of tolerance; repaired, restart tvac

« Occasional noise observed on STE-U detectors when warm
— Correlated with chamber operations

— Caused by preamp oscillation, exacerbated by chamber noise, long thermal
vac harness

— Break chamber and fix preamp compensation between cycles 5 & 6
— No problem in final cycles

 No significant trends or adverse temperature dependencies were seen
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FM1 STE-U Thermal Vac

STE-U FM1 Thermal Vac, Cycles 1-5

Deg ©

&id/4 0:00 B0 000 ES0Y 00d B/T04 0:00 &5 0:00
Time

ETEA FHH Thesmal Vae, Cycles 8.7 STEREO IMPACT FM1 STE-U Thermal Vac #3

Degrees

-100
9/20/04 0:00:00 9/21/04 0:00:00 9/22/04 0:00:00 9/23/04 0:00:00

E1AL i) EST B L PST
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2005 March 31

STE-U Bakeout Results

« After the last cycle of thermal vac the unit was baked out at +40C while
monitoring outgassing with a TQCM at -20C.

 Rates seen were 52Hz/hour, close to chamber background,

corresponding to an outgassing rate of TBD, compared to a requirement
of < 5e-11.
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STE-U Vibration Testing

e Vibrated on FM1 Boom
— Described in Boom section.

« STE-Udoor failed in post-vibration test (PFR1011)
— Tracked to screw interfering with pulley operation due to lack of washer

 Retest after PFR1011 fix
— Workmanship vibration per GEVS
— One cycle thermal vac
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IMPACT Suite EMC Tests

e Described in SWEA section.
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FM1 STE-U Magnetics Test

« STE-U magnetics were not performed prior to installation of the unit on
the boom.

« A “swing test” was performed on the integrated FM1 boom suite to
measure the field from the STE_U end of the boom.

— Note that the STE-U end of the boom is close to the deployment assembly,
which has some know magnetic materials — see boom section

— STE-U end of the boom is >4m from the mag sensor when the boom is
deployed, which mitigates magnetics concerns

— Test was performed by swinging STE-U end of the boom periodically past a
magnetometer sensor, with closest approach being 50cm.

— Measured field of ~20nT corresponds to a field at the MAG sensor location of
<.04nT compared to a spacecraft goal of InT (this includes both boom and
STE-U contributions)

— MAG PI finds this level acceptable.
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Performance Data

« STE-U calibrations at UCB
— Geometric factor, FOV, energy resolution, threshold, background

« Key measurements were trended throughout testing (IDPU and Sensor)
— No significant trends were found — see following charts

 All performance measurements met or exceeded the requirements
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STE-U Trend Data
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FM1 STE-U Trend Data, Continued
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FM1 STE-U Trending Data, Continued

1 4| Az
T T
P DR Teac sEHT . . 1 E
PlmdE (50125 s 11 ma BT 030G QMO 151 12NN H ] ot weit
3 o DD Berl
a E [ATE ETELE
P OFU T o2 5 - 1 19 [ME BT
01 250 pt g 18 an T 0Mi0S) QM0 3 |2 . . bebvacti B ol
3 o [
T E TEF EREE
wmas ooy T EPU TR, LT WA 0M(0E QMOE I 13NN ] I iy
i = A0
a C TREAS
PRH DFU T 2 1 19 44 BaS
Sl 0136 D0 = Apd TS QE0iDS0 A0S S 1330 = i plasnpl A :
1 o s
a E a
E R LT R T B 0507051 AMOED 151 IRTI00 : ] e
3 o a
T = 3
P U T 02 - 1 19 1RaT as
Ml S 3TEGH P e S5 M3 OMIDS0 QM3 19 12EI0 1 ] v e
1 o 1604 aE
T T TEED T
Hrab[f  [SIZEOIDOHE  FWH DFUpmbab 223 s Ms 03051 QMO I 1D : " z ] v !
. Pt : ! ‘ 2 o LM 1sE 12mes  0ow| s =m .50} s 60 SO a
2 4 L dxmo ganzr  copl ppe  gamapesie Zm 251 Loz JLSD oEos o

56

Curtis



STEREO IMPACT

FM1 Boom Pre Ship Review

2005 March 31

Sample Trend Plot

STE-U FM1 Det 2 Gain Variations

1.50%
1.00% dl
e LMot LT
% -0.50% ™ ©° g9 3 HW¥
-1.00%
-1.50%
Measurement
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Since the last change (PFR1011, STE-U door failure)

FM1 STE-U Trouble-Free Operating Hours

Pre, Post-Vib CPT
Thermal Vac #3
Boom, Suite I&T
EMC

IDPU Thermal Vac #1
IDPU Thermal Vac #2
IDPU Post-vib CPT
Boom Suite I&T

Total:

5.3 Hours
22.0 Hours
109.5 Hours
273.0 Hours
215.0 Hours
135.6 Hours
2.4 Hours
177.4 Hours

940.2 Hours
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Quality Assurance

IMPACT Suite QA Issues worked through Ron Jackson at UCB

— UCB Independent Inspections by Jeremiah Tolbert,

— Supported by GSFC QA

— Signs off on work orders, inspections, parts & materials lists, etc.

Parts Lists

— All STE-U Parts Lists approved

— Parts qualification, screening (including radiation) completed

UCB Materials Lists Approved
STE-U FM1 PFRs Closed

— PFRs can be found at: http://sprqg.ssl.berkeley.edu/impact/dwc/Problems/

STE-U-related Waivers Closed
— Except FM1 Suite EMC Test Results waiver
— Waivers can be found at: http://sprqg.ssl.berkeley.edu/impact/dwc/Waivers/

Acceptance Data Package Prepared and reviewed
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FM1 STE-U Outstanding Issues

« IMPACT FM1 EMC Waiver not signed off
— Official waiver should be into approval cycle shortly

60 Curtis



STEREO IMPACT o B e e a1

61 Curtis



FM1 Boom Pre Ship Review

STEREO IM PACT 2005 March 31

FM1 MAG Test History

e 4/28/04 FM1 MAG Sensor and electronics delivered to UCB

— Calibrated at GSFC using IDPU simulator GSE

— FM1 MAG Electronics integrated into FM1 IDPU, goes through qualification
testing with IDPU (see FM1 IDPU PSR)

— FM1 MAG Sensor integrated with FM1 Boom, goes through qualification
testing with Boom (see Boom part of this PSR)
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MAG Test Matrix

Verification Matrix for STEREO/IMPACT/MAG Revision Date: 2005-3-27
Revision Number: 3

Hardware Description Test
V
m = B
®|lw g | 4 8
= |0 9 [T 4 |=
NEEEE 35|23 |2 0
Item 2312171518 3813 (3 |a s Comments
> S85lz1813] BIEEE BRIzl |2
73 3§m8c§wo§39_>cr'8§@g?§.
o 2 S |la |~ o |5 c |38l ISR O NQ N =1 = =
33 o 22|22 lB|2|ElelS|E (20|28 |2
XY 2188 gl8|312|2I5|Z 8183 |S|=18 1518
C [Sensor, EM c|C
C [Sensor, F c|c|jc|c|jcjcjc C c|C|C]|C C [ C |Sensor thermal balance by heritage
C__|Electronics, EM c|Cc|Cc]|C
C__|Electronics,F cl|c|c|cfc]|cC c[Cc]|C c|C Cc|C
Legend:
Level of Assembly Unit Type X = Test required
A = Analysis
C = Component BB Breadboard H = Test at higher level of assembly
| = Instrument EM Engineering Model (Boom for sensor, IDPU for electronics)
PT Prototype C = Test Completed
PF  Protoflight
F = Flight

Full IMPACT Verification Matrix at:
http://sprg.ssl.berkel ey.edu/impact/dwc/V erification/ MPACTV erificationMatrix_2005-3-25.pdf
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MAG Problem / Failures / Waivers

« No MAG specific PFRs or Waivers
— Pending FM1 Suite EMC waiver includes some MAG issues.
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Qualification Tests

« FM1 MAG Electronics tested with FM1 IDPU
— See FM1 IDPU PSR package
e FM1 MAG Sensor tested with FM1 Boom
— See Boom section of this PSR
 Trouble-Free Operating Hours (prior to delivery to APL)

— Same as FM1 IDPU, 350 Hours

— longer if you add hours accumulated prior to latest IDPU fix, which did not
effect MAG sensor or electronics; ~1000 hours.
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FM1 MAG Performance

« FM1 MAG meets Performance Requirements as certified by MAG team
prior to delivery

« FM1 MAG performance parameters tended through IDPU and Boom
Qualification Tests — see next chart

— No significant trends

66 Curtis



STEREO IMPACT

FM1 Boom Pre Ship Review
2005 March 31

KMAG FM1 Performance Trand

Date
ung
June 29 2004
July & 2004
July 6 2004
July 7 2004
July 7 2004
July 8 2004
July 8 2004
July 82004
July & 2004
July 12 2004
Julby 12 2004
Julby 13 2004
Juby 13 2004
July 14 2004
July 15 2004
Ot 12004
Cict 16 2004
Mow 3 2004
Mow 17 2004
Mow 18 2004
Meow 22 2004
Mow 22 2004
Mo 29 2004
Mo 29 2004
Mow 30 2004
Mow 30 2004
Dac 12004
Dec 12004
Dz 17 2004
Diez 20 2004
Diec 20 2004
Dz 21 2004
DOz 21 2004
Jan 24 2005
Jan 24 2005
Jan 25 2005
Jan 25 2005
Jan 26 2005
Jan 26 2005
Jan 23 2005
Jan 31 2005
Feb 14 2005

File

Al
0406291004 Hm
040700000 im
O40T0ET 406 Hm
0407070000
O40TOTO000 Hm
0407080000 im
0407080000 Hm
0407020000 im
0407021 512.4m
0407120000 Hm
0407121226 Hm
0407120000, Hm
0407120000 Hm
0407 140000 Hm
0407 150000 Hm
041007 1540.Hm
0410180000 tim
0411021353 tm
0411171048 tim
0411181804 Hm
0411221349 tirm
0411221349 tm
0411220000 tim
0411250000 Hm
0411200000 Hm
04112300000 Hm
0412010000 Hm
0412010000 Hm
0412171330 m
0412201 426 Hm
0412201 426 tm
0412210000 m
0412210000 m
0501240956 tim
0501 240956 Hm
0501250000 tim
0501 250000 Hm
D501 280000 tim
0501 250000 Hm
0501 220000 trm
0501210000 Hm
0521 E0000 im

Tast

re-boom-vibration
Paost-boom-vibration
Biom Tvac Hot #1
Baoom Twas Cold #1
Bizom Twac Hot #2
Boom Twas Cold #2
Biom Twac Hot £3
Boom Twas Cold #2
Biom Twac Hot #4
Boomn Tvas Cold #4
Boom Twas Hot #5
Boom Twas Cold #5
Boom Twas Hot 86
Boom Twas Cold &6
Boom Twas Hot &7
Boom Twas Cold #7

Boom [&T, less SWEA

Suite [&T, pre EMC
Pest EMC @ UCE
Pr= IDPU Vib
Pest IDPU Vib
I0PU Twac Hat 2
IDPU Twvac Cold 2
I0OPU Twac Hat 3
IDPU Twac Cod 3
10PU Twac Hot 4
IDPU Twvac Cold 4
10PU Twac Hot &
IDPU Twvac Cold 5
IDPL post-vib
10PU Twac Hot &
IDPU Twac Cold &
I0OPU Twac Hat 7
IDPU Twvac Cod 7
IDPU Twvac? Het 1
IDPU Twac2 Cold 1
IDPU Twvac? Het 2
IDPL Tvac2 Cold 2
IDPU Twac? Hot 2
IDPU Tvac2 Cold 3
IDPU Twvac? Het 4
IDPU Tvac2 Cold 4
IDPU Paost-vik

MAG
Temp

264
B8
-26.3
281
=277
282
-27.8
38
-20.4
8.4
-28
a8
-20.6
ara
-29
226
27
24
228
226
225
208
18.7
205
185
19.8
19
197
202
7.2
174
17.2
194
173
195
207
202
20
195
176
195
220

1DPL
Temp

27
Ambiert
Ambiznt
Ambizrt
Ambiznt
Ambizrt
Ambiznt
Ambizrt
Ambiznt
Ambiznt
Ambiznt
Ambiznt
Ambiznt
Ambiznt
Ambiznt
Ambiznt
Ambiert
Ambiznt
Ambisnt
Ambiznt

E49
-32.3
B4.2
279
64.7
-20.7
ES
-13
24
Ea.2
-16.9
6.8
-Th
61.1
-14.2
69.9
6.6
T0.8
-10.4
7le
-22.5
s

Heater
On HEP RMSx
71 5.0
6.A7 15
44 6 1.8
T 28
446 1.3
T 2.2
44.3 1.1
T 14
44 6 15
T 1.8
44 6 1.7
T 20
44 6 1.6
T 4.0
44 6 13
104 1.7
10.3 56
10.3 6.0
104 84
104 8.0
12.2 11.0
7T 16.0
19.5 15.0
8.3 11.0
14 16.0
a1 13.0
13.6 12.0
86 16.0
108 1.3
13.6 23
8.6 14
1.5 14
891 1.3
1.1 15
8.6 1.6
14.2 14
a5 1.8
14.3 15
93 15
15 15
84 21
108 BB

FM1 MAG Trending

RMSy

4.0
1.0
1.2
13
1.1
11
0.7

RK5z

T LA e e ey
nsmwmoorkrpoowoog

B A e R e
EhkoumonoosokooDwo;

(o))
~l

IFCX IFCY IFC L
IFCFit | Sample Sample Sample

Rew Time  Amplitude  Rate Time  Amplitude  Rate Time  Amplitude  Rate
U0 -2d.4 REL R KR HikE E =21 HAHS H.H
TR0 -224 8040 a1 -22.3 8796 9.2 228 o274 94
TE2004 =220 BTEE 9.2 =218 8910 94 211 0326 9.3
TEz004 -22.0 8806 a.0 -22.0 a8a7 9.3 218 a3z0 g4
TaE2004 -224 BTET 9.2 -2148 BO11 9.3 212 0325 9.2
TEz004 225 Ba04 a1 -22.2 B899 9.3 218 321 9.3
TE2004 211 arar a6 -2148 8910 9.3 220 0325 9.6
Taz004 225 Ba07 a3 -22.0 g8a7 94 218 321 a5
TH4Eo04 | -2241 aran a1 -223 8911 a5 215 0328 9.3
42004 | 224 Ba07T a1 -22.2 ettt 9.2 211 a3z23 8.4
42004 | 220 BTER a1 21T 8910 9.2 217 327 g4
42004 | 223 BE05 a.0 -224 Ba02 a4 219 a322 94
42004 | 224 BTER 2.3 -22.3 8911 a5 215 a3z28 a4
424 | 227 B804 8.2 -22.1 8806 9.2 218 a3149 9.3
42004 | -223 BTET a2 -22.1 8911 94 204 0322 8.8
THd204 | 225 8811 a.2 -22.1 ga08 9.3 219 321 a5
10152004 223 8903 a1 -221 8709 a1 3.2 9271 a.8
ionezoond) 224 BB42 a1 =220 8813 a.0 218 9244 ar
1anszond| -22.3 BA0S a.n 215 8709 8.8 224 0283 94
ione2o04) -22.2 Ba05 8.3 -220 B799 a.0 -22.0 0283 8.3
126204 | -224 ga0g a.0 -21.9 g8 a.0 222 o281 94
1262004 1241 Banz 4.4 -218 B7TE 9.3 215 a3r2 95
1262004 | -246 8022 1.2 -14.2 arve 6.1 207 9361 9.6
1262004 2189 ga0z a3 -26 .6 87E0 1.2 252 a3va 10.4
1262004 -209 BBTE 1041 -22.8 B7TE 10.1 228 0385 1041
12eE004 | -21.8 8883 ak -20.8 ga01 85 212 Q38T a.0
1262004 | -204 B804 a2 -235 8783 10.8 -26.2 9365 12.5
126204 | -224 8884 ar -22.0 ava3 91 231 2374 9.8
1262004 | -20.2 BBE3 a1 -21.8 B7E4 10.0 238 a360 11.0
1262004 | -204 BaE4 ar -22.1 BTED ar 221 0353 9.8
1262004 | 220 ga01 2.3 218 8772 9.2 218 a3eT a5
1262004 214 BETE 9.6 -22 8 8769 10.2 229 347 0.7
126204 | 217 Baoz a1 2T 8774 8.1 21.7 a384 a4
1262004 229 Ba81 10.4 21T BTES 9.8 215 2349 9.8
126004 -2141 g4 2.8 -21.7 8770 8.2 220 Q360 45
12062004 -231 BaTs 10.5 214 BTE2 0.6 221 a348 10.3
1262004 218 8383 a2 =217 BTED a1 21.7 Q360 94
1262004 | -219 8875 a8 -21.3 8765 9.6 220 o349 10.2
1262004 221 BEEL a3 -2148 BTEE a1 221 0364 9.6
1262004 | -228 BBTE 10,2 -21.49 avdT a.8 222 o348 10.3
1262004 220 8L a3 -19.8 BTET 81 217 9360 9.3
1262004 2186 BBED ar -224 BTED 0.2 231 a348 10.8
1262004 | 225 BT 9.3 -224 8780 a5 222 0288 9.3
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MAG Open Issues

« MAG currently has ETU thermal blankets installed
— Flight blankets in fabrication
— Must remove MAG sensor from boom to install blankets
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IMPACT FM1 BOOM
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FM1 Boom Test History

« 09Jan 2004 Assembly Begins.

e 14 Jun 2004 Assembly Completed.

« June 2004 Magnetometer and STE-U Installed.

e« 28Jun 2004 Vibration Test. Completed. Loose Pin found (PFR-1010)
« 30Jun 2004 STE-U Uninstalled.

e 1-16 Jul 2004 Thermal Vacuum Test. Completed.

« 16Jul 2004 Bakeout Qualification. Completed.

 Oct 2004 STE-U Installed.

« 18 Oct 2004 — 1 Nov 2004

. EMC test with the full IMPACT Suite. Completed.

« EMC test exceedances have been accepted by the EMC committee; the
official waiver is in process.

« 03 Mar 2005 SWEA Harness Failure (PFR-1038).
« 17 Mar 2005 SWEA Final Integration. Boom Complete.
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Boom Verification Matrix

Verification Matrix for STEREO/IMPACT/Boom Revision Date: 1/6/2004
Revision Number: 5
Hardware Description Test
&
5 m
e 2 o
2|8 3 3 2|9
~ | Q 0| < o > < Q";
RIS = o 3 |5
— — | =R g S ) O o (=
o) Item Sl |5 |8 |T 214 4|6 S |3 Comments
< 0wl lo|=|3 Q |z > |5 ~ |2
o 21518198 ASEEE o5
o 4121212 |8 SEIHELE S |8
Sla(2lel2 |8z |=|€(2]|5|2|8 |m| 5|35
% s(3|lo|3|x|=|al&52]|< =] O (mw|3 |o
n o) 3 o c Q o |Q o ) Q@ (@) < (o) Q =2 |
@ Sle(=>la|5|eles(2[S]8 o o |[O]|5|2(5]8
3 Q (e lalT|e|(3|3]|c Ole g4l |0 & (2
= gls|elgle|g|s|al2a|cs|5|Z | 2 =le |5
= s|8|8 2|3 |X|lo|2|2|3|a|d|2[=|v|5]|5]5
C |Proto P P
C |EM P P P Qual levels
C |PF/FS PIP|P|P|P|P PIP|P|P|P]|P P Protoflight levels
C |FM1 P P P P P P P |Protoflight lewels
C |FM2 P P P P P P X |Protoflight lewels
S |FM1 P PIP]|S PIP|P P P Protoflight levels
S |FM2 P PIP]|S PIP]|P P Protoflight levels
Legend:
Lewvel of Assembly Unit Type Status
C = Component PT = | Prototype X = Test required
S1 = with MAG, STE-U PF/FS | Protoflight / Flight Spare A = Analysis

S = with all instruments

FM1 = |Flight unit #1
FM2 = Flight unit #2

=~

b=

P = Performed
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Boom FM1 Problem/Failures

e PFR1010, FM1 Vibration — Loose Pin |

— Locating Pin found in the
bagging between vibration runs

— Replaced Magnetometer Tray
Locating Pin

— Staked FM 1 and 2 pins

— This PFR has been signed-off
and closed

« PFR1028, FM1 SWEA Harness Fault
— SWEA clocking intermitent following installation
— Harness checked and fault localized
— Harness opened and checked, wires fell apart at solder joint
— New soldering procedure used to rejoin AWG 36 Coax to lead wire
— This PFR has been signed-off and closed
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FM1 Boom Related Waivers

 460-42, Combined Signal and
Power Harness

— Closed 2002

e 463-116, Cork Brake Pad
Contamination Waiver

— Closed 03 FEB 2004

— Complete Material List
approved
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FM1 Boom Test Procedures

e Test Plans/Procedures can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/
e EMC: http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-EMC C.pdf

e CPT: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-IDPU-
CPT H.pdf

 Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMP-562-DOC-
A%20Vibration%20Test%20Procedure.pdf

 Tvac: http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/IMP-563-DOC-
A%20Thermal%20Vac%20Cycliing%20Test%20Plan.pdf

« TBal:
http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/BOOMTBTESTPLANFINAL.

pdf
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FM1 Boom Test Reports

« Test Reports can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/

EMC: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/02-15-
05%20UCBerkeley%20Stereo%20impact%20Prep%20TR.pdf

Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-579-DOC-
RB%20STEREO%20Boom%20FM1%20Thermal%20Cycling%20Report.pdf

Thal:
http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/BOOMThermalTestandAn

alysisReport.pdf

Magnetics: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-
BOOM-Magnetics-Report.pdf

Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-578-
DOC%20STEREO%20Boom%20FM1%20Vibration%20Report%20RA.pdf

Alignement: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-592-
DOC-R-%20STEREO%20B0o0om%20FM%20Alignment%20Test%20Report.pdf

Stiffness: http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-614-DOC-
R-%20STEREO%20B0o00om%20FM%20Stiffness%20Test%20Report.pdf

Mass Properties: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-
617-DOC%20STEREO%20Boom%20FM1%20Mass%20Properties%20R-1.pdf
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FM1 Boom Mass Properties Testing

« Mass: 14.04 kg

e CG: X)VY,Z=
-462 mm, -135 mm, -102 mm

« MOI:
— Ixx =0.130 kg m”"2
— lyy =4.668 kg m”2
— lzz=4.852 kg m"2
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FM1 Boom Magnetic Testing

 Part level magnetic survey was conducted for the Boom. The two
“hot” items are:
— Flyweight Brake Mechanism: ~100 nT @ 5” (1.2 m from Magnetometer

when stowed, 4.4 m from Magnetometer when deployed resulting in
0.003 nT field at Magnetometer)

— Preload Spring: ~100 nT @ 5” (1.1 m from Magnetometer when
stowed, 4.3 m from Magnetometer when deployed resulting in 0.003
nT field at Magnetometer)
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Boom Functional Test

« Boom functional testing

— Deployments were performed to ensure proper functionality

— Full deployment is defined as:
e actuation via powering the SMAR (Shape Memory Alloy Release)

pin puller,

« Stacer initiation via Deployment Assist Device (DAD),
« full deployment via Stacer,
« extension of all Tubes
« and locking of all Lock Pins

— A total of four (4) full deployments will be made to verify the
functionality of the Boom

 One deployment remains TBC at Spacecraft EMC
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imber Date

11

FM1 Boom Deployment Test History

Time Deploy Actuation Mass Dummies Test Purpos¢Time
26-May-04 1255 PM 0 FULL | Actuated

10-Jun-04 215 PM 0 FULL

14-Jul-04

16-Jul-04

10:05 AM | FULL

.00 PM - FLLL

Actuated

Actuated

Actuated

Actuated  FM1 Instruments

Yes

Yes

SWWEA MD

SWWEA MD

79

Tuning -
Cable length,
harness
braid

Functionality
Test

Thermal
YWacuum Hot,
Fost-
vibration

Thermal
Yacuum
Cold

EMC
Deployment

Comments:

7.53 5 Force Margin met, Alignment met,

B85 5

.06 5

264 5

Stiffness File:
ImpBoomEr1Deploy1 XYPlane,
L ALPlane

Harness installed, Force Margin me
Alignment met, Stiffness File:
ImpBoomFM1 Deploy? AXY¥Plane,
L HASPlane

Fr1 Mag installed, Force Margin m
Alignment met, Stiffness File:
ImpBoomFM1 Deploy TWHot <APlar
LAY Plane (1&2)

Fra1 Mag installed, Force Margin mi
Alignment met, Stiffness File:
ImpBoomFi1
Deploy TV Cold _xX7Plane, .. AXYFlan:
(1&2)

Integrated with S/C, Blankets Install
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Boom Alignment Test

« Alignment

— Alignment was verified on
Flight Model Booms after | =
each deployment using a | = A=
digital inclinometer with |
resolution of 0.01 degree

— Requirement: 52.5 arcmin

~ pr——

?l‘ ;.
3 oyl
I I!| :

e FM1 maximum: 11.8
arcmin
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Boom Stiffness Test

Stiffness

— Stiffness was verified for
each Flight Model Boom.

— Requirement: > 0.5 Hz
and not coincident with
another device (i.e., solar
cells, SWAVES antennas)

— Fundamental Frequency:
~1.9 Hertz

STEREO Boom FM1 Hot Deploy XZ STEREO Boom FM1 Cold Deploy XZ

E? ﬂ\/\\/m\/&/W“ k /\/ \/ y V7

ccccccccccccc
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FM1 Boom Vibration Test

 Vibration

Boom was vibrated to levels specified in Environmental Spec (Sine
Sweep, Random) at Quanta Laboratories, Santa Clara, CA

Vibration spectra are notched per the PF Control Envelopes (next
slides, approved by T. Betenbaugh, 08 March 2004)

Boom was vibrated powered as in launch: survival heaters on

Boom was vibrate with FM1 STE-U and FM1 MAG installed

An instrument CPT was performed before and after vibration

A harness connectivity test was conducted before and after vibration

A full deployment was conducted to verify functionality after
vibration. This deployment occured as the hot deployment of thermal
vacuum cycling, thus following the “test as you fly” philosophy.

« PFR1010, found aloose pin inside bagging between axes
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Boom Random Vibration Test, Notched Spectra, Example

o] : PF Random
_.—""I y L -
ZT 17 r*f;r"-'*'.l*ﬂ.r \\ = X'AX'S COI’ItI’O|
Kz” K :'jf N
1 i ! \
v /’4 L] )'f X
{.e-02 LI in &
> a s s i o
e N =2 L, .
P A A F2abrms
I N
/ \\r == Tipe an act leovel --
e M Elapeed 0: 04 00

1.e-03 ARABiNing 0: 00. 00
-— Fing total ---
Elapzed o 03 42
RERBIMIAG O -0 D

1.e-04
Date Tieasenna

g: 09 05
1.8-03
20. 100 . 1000. 2000 .
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Boom Thermal Vacuum Test
« Test Plan:

_ Preliminary bakeout, Up tO 48 File Systern Channel Setup Recipe Logs Trend Plot Wiew Help

Last Recipe Downloaded Lagn |f '
hours at +40C | Logaut
— Thermal vac Save | Read Brofile: STEREO TV
) - Spin 40; ; ;
+40C to -33C ! Ak /
L ¥ Show Sens Di T .
e One hour soak minimum -~ Giens Displayed- E E\E /
- - Fist [1 ' !
» Flight thermistor used as L"Stl'el_' 0TI 210 1 0419 524 1600 07 06,38 0343 1048
33 : : ' : & E : 3 i : i
reference e p e e e e R
o Segrent® | 1 [ 2 [ 3 [ 4 [ 5 | 6 [ 7 [ 8 |
d Tem peratures from Vel‘lfled Name | statup | r_it>hot | hot soak 1_hotrcold cold soak 1 coldyit
. SegTine | 0000 0004 0500 0024 0500 [ o020 |
thermal model, with at least TdalTive | 0000 0004 0504 0528 1028 10:48
10C margins. Sepat | 27 40 40 33 B A
] Tolerarice 0 0 0 0 0 0
— MAG CPT on each operational Tigger #1 | NOME | NONE | NONE | WONE | NONE | NONE
| Tigger #2 | NONE | NONE | NONE | NONE | NONE | NONE
cycle Evert#1 | NONE | NONE | NONE | NONE | NONE | NONE
Evert42 | NONE | NONE | NONE | NONE | NONE | NONE
— Deployment on seventh hot soak Evert# [ NONE | NONE | NONE | NONE | NONE | NONE
and seventh cold soak Event #4 INIJNE NONE | NONE | NONE | NONE | NONE
1{ 3
— Qualification bake-out
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Boom Thermal Vacuum Test, Actuator Current
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TQCM data taken for 8
consecutive hours
with the chamber at
A0C and the TQCM at -
20C

Final Rate: 40 Hz/hr

Boom Qualification Bake-out Test

Hz/hr

Hourly Average Rate (Hz/hr)

60

50 !

40 o o 6 & 000 566 266 AKA

30 A

20

10 A ‘
0

7/13/2004 21:0u 7/14/2004 0:00 7/14/2004 3:00 7/14/2004 6:00 7/14/2004 9:00

-10
Date and Time
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Other Boom Environmental Tests

e Thermal Balance

— Thermal balance was completed for Protoflight and was not repeated
for the Flight Models (Waiver submitted)

« EMC with the suite
— Described in SWEA section

 Acoustic Testing
— No foils or other acoustic sensitivities
— Built into the vibration spec (APL 9003)
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FM1 Boom Test Results

The FM1 Boom has been deployed 4 times. 3 were full deployments (all
subsystems were included)

The structure has been shown repeatedly to have a first frequency of ~1.9
Hz.

The structure is stable in thermal cycling.
The actuation and deployment systems function at survival temperatures.

The structure, actuation and deployment systems function after
sinusoidal and random vibration.

Vibration levels were determined for all attached instruments.

The Boom has been found to align the Magnetometer to within 11.8
arcmin (root of sum of squares) in the XY and XZ spacecraft planes. (The
requirement is 52.5 arcmin.)

The deployment system functions with adequate force margin.
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Boom Handling

The Flight Model Booms must be stored
In a Class 10,000 cleanroom at all times.

— The Flight Hardware shall be double-
bagged with Llumalloy bagging
material or equivalent whenever
outside a Class 10,000 clean room
following thermal vacuum bakeout.

The Boom Stowing Procedure, IMP-449-
DOC, has been designated a hazardous
procedure due to physical contact with

the stacer.

— Basic precautions are required, i.e.,
experienced personnel must
complete this operation and stowing
GSE should be utilized.
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Quality Assurance

IMPACT Suite QA Issues worked through Ron Jackson at UCB
— UCB Independent Inspections by Jeremiah Tolbert,

— Supported by GSFC QA

— Signs off on work orders, inspections, parts & materials lists, etc.
Parts Lists

— All Boom Parts Lists approved

— Parts qualification, screening (including radiation) completed
UCB Materials Lists Approved

Boom FM1 PFRs Closed

— PFRs can be found at:
http://sprg.ssl.berkeley.edu/impact/dwc/Problems/

Boom related Waivers Closed
— Except FM1 Suite EMC Test Results waiver

— Waivers can be found at:
http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

Acceptance Data Package Prepared and reviewed
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FM1 Boom Outstanding Issues

IMPACT FM1 EMC Waiver not
signed off

— Official waiver should be into
approval cycle shortly

« Thermal Blankets and Taping
to be applied after Spacecraft
EMC

— Including STE Silver-Teflon

e PFR1038, SWEA Harness
Fault awaiting signatures

e Cow Catcher ESC Closeout
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Boom Suite
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FM1 Boom Suite Limited Life Items

« Boom Deployments:
— Qual boom deployments: 28

— FM1 boom deployments to date: 4
— Anticipated boom deployment in spacecraft I&T: 1
— Anticipated boom deployments on orbit: 1
« SWEA Door Actuations
— Actuator life (manufacturer): 100
— FM1 door actuations to date: 14
— Anticipated actuations in spacecraft I&T: 2
— Anticipated actuations in orbit: 1
« STE Door Actuations (count motions)
— ETU Life test, (ambient / cold vacuum): 18,000/ 1,100
— STE-U FM1 door actuations to date: 520/119
— STE-D FM1 door actuations to date: 128 / 46
— Anticipated actuations in spacecraft I&T (2 per CPT): ~20
— Anticipated actuations on-orbit: ~58

e 2-year mission
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Boom Suite Safety

 Premature boom deployment
— Possible personnel hazard, probably damage to unit
— APL actuation safeing plug
— Deployment prevention pin will remain in place most of the time

 Radiation sources
— STE units have very weak calibration radiation sources in their doors
— Radiation Safety paperwork has been submitted

« SWEA High Voltage

— No personnel hazard — completely contained, but can damage instrument if
powered on except in vacuum

— Enable plug will not be installed except for thermal vac and launch
» Delivered with test plug installed in place of flight plug
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FM1 Boom Suite Delivery

« FM1 Boom Suite integrated, tested, ready to ship

« Deliver to APL April 6
— Shipped on same flight we are taking
 Double-bagged in lumalloy
* Bags are sealed, dry N2 back-filled.
* Shock-mounted inside the boom shipping coffin
* Shock and humidity monitors will be included
— Project to provide paperwork and advance warning to TSA, Airlines
— Unit will be driven directly from the airport to APL
* Arrangements have been made for late arrival at APL
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FM1 Boom-Suite Post-Delivery Plans

« On arrival at APL, unit will return to purge

 Unit will go aradiation safety wipe-test, bench test, and contamination
Inspection prior to mating with the spacecraft

« An APL procedure will be used for spacecraft mating
A safe-to-mate will be performed prior to electrical mating
A post-mating functional will be run using the POC/MOC/Spacecraft/IDPU

« The SEP instruments will be shipped and integrated at a later date
— SEP Suite is still in environmental tests
« The boom will be deployed for spacecraft-level EMC tests
— UCB to provide off-load fixture
— Verifies no interference to deployment from spacecraft
— Boom will be removed for stowing after EMC
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