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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 IDPU was held on October 5 2004
« The PSR for the FM1 Boom Suite was held previously, and the FM1 Boom
Suite is at APL
— FM1 IDPU PSR was held on March 2 2005
— FM1 Boom PSR was held on March 31 2005
« This PSR covers the FM2 IMPACT Boom Suite, which has completed
testing and is ready to ship to APL for integration with the Behind
spacecraft.
— Planned Shipping May 24
— Includes: FM2 IDPU, FM2 Boom, FM2 SWEA/STE-D, FM2 MAG, FM2 STE-U

« This PSR covers the unique information for the FM2 suite; refer to the
FM1 PSR for common information
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STEREO IMPACT

2005 May 23
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IMPACT FM2 IDPU
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FM2 IDPU Test History

12/16 Vibration test. No problems.

12/22 — 12/29 Thermal Vac cycles 1,2
— Failed to start at cold (PFR1031). Missing part; installed, returned to test

12/29 — 1/8 Thermal Vac cycles 2-7

— Failed last cycle, cold (PFR1032). Reversed Tantalum capacitor. Replace
(effects FM1, which was also retested).

2/1 — 2/8 Repeat Thermal Vac, 4 cycles, no problems
2/14 Workmanship vibration, passed

2/15 — 2/16 Qualification Bakeout, Passed

4/26 Magnetics test, passed

4/15 - 5/9 Support FM2 SWEA Thermal Vac

5/11 -5/20 Integrate with Boom Suite, EMC, Collect Operating Hours
— |IDPU EMC CE exceeds spec, above FM 1 leve

— Will deliver to spacecraft and retest on spacecr aft; if level still bad, will return to UCB
for repair (probably power supply filter problem)
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IDPU Verification Matrix
Verification Matrix for STEREO/IMPACT/IDPU
Hardware Description Test
m < A
2| | Els| | 1ol lalLlB
o =18 = 3
= |03 |5 |2 21513 (3|2 A
1o (o |5 |5 AEEERERE 7 =)
Item 21(a |~ |5 |8 cl& (3 (3|9 o |3
z s1ZEEIR] IBIESIsIEIRIZIE| 2l 16 |2
5 g2z lElelg|ZElBIEEIGIE|-12I8 85
S o A A B e R R A L A R R ER A
g9 3131223218215 |3 |8 |28 |5[5[3 |38
C |PWB, EM c|C]|C C C
| |IDPU EM C C c|C
C |PWB, F c|C]|C C C
| |IDPU, FM1 c|Cc|C|[C]|C AlC|C c|C]|C c|C|C|C
| |IDPU, FM2 c|jcjcfcjc AlC]|C cl|C]|C cl|c|]c]|cC
Legend:
Level of Assembly Unit Type X = Test required
A = Analysis
C = Component BB = Breadboard H = at higher level of assembly
| = Instrument EM = Engineering Model C = Test Completed
PT = Prototype
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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IDPU FM2 Problem/Failures, pre-PER

 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.

« Alayout error discovered on the FM1 IDPU LVPS (PFR1012) was
corrected on FM2 prior to power-on

« These PFRs have been signed-off and closed (not “Red-Flag” PFRs)
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IDPU FM2 Problem/Failures since PER

« PFR1027:
— The FM1 IDPU failed to turn on at bus voltages below 26V
— Problem caused by a shorted diode
» Failure analysis of diode was inconclusive as to cause
— FM2 diode was replaced with a part from a newer lot date code
* Prior to the start of FM2 testing
* No further problems in FM1 or FM2 testing

« PFR1031:
— The FM2 IDPU failed cold-start in Thermal Vac in the first cycle
— Root cause tracked to a missing part on the LVPS

« Part was short in original build, overlooked in subsequent completion of
the board

« Without the part a FET gate floats at power-on and can disable the supply
from starting (no parts are stressed in this condition)

— FM1 documentation checked; part was loaded

— The missing part was installed and the unit returned to thermal vac, worked
fine. Later a workmanship vibration was performed.
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IDPU FM2 Problem/Failures since PER, Continued

« PFR1032:
— The FM2 IDPU failed cold-start in Thermal Vac in the last cycle
— Root cause tracked to a reverse-biased Tantalum capacitor
» Silk screen on PWB was wrong
* Increased leakage cause the circuit to fail
* No other parts were stressed by the increased leakage
« An investigation found another instance of this problem in the SEP supply
— All effected units had the reverse-biased capacitors replaced

— Both IDPU units had 4 more cycles of thermal vac and a workmanship
vibration

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

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
— CCR460-40 regarding IDPU to STE distributed secondary power
« EMC committee approved IMPACT design
— CCR463-132 regarding harness shielding thickness (deep dielectric discharge)
« EMC committee approved IMPACT design
— CCR462-9, 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
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Environmental Tests

» Test Plans/Procedures can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/

« EMC: http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-BoomSuite-EMC-
Acceptance A.pdf

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

e Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMP-585-DOC--
%20IDPU%20Vibration%20Test%20Procedure.pdf

e Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-IDPU TvacProc A.pdf
« Test Reports can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/

 Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-IDPU-FM2-TVac-
Report.pdf

* Magnetics: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-IDPU-FM2-
Magnetics-Report.pdf

 Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-610-
DOC%20STEREO%20IDPU%20FM2%20Vibration%20Report%20R-.pdf

* Mass Properties: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-626-
DOC%20STEREO%20IDPU%20FM2%20Mass%20Properties%20R-.pdf
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FM2 IDPU Vibration Testing — Results

« All axes performed

 No notching performed

 Retest performed

 No structural degradation or loss of functionality
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FM2 IDPU Thermal Vacuum Test Results

As mentioned above, the test was interrupted to deal with PFR1031 and
PFR 1032

— All operational cycles, with cold-start demonstration on first and last cycles,
CPTs at each soak.

— Four additional cycles were added after PFR1032 was fixed.
« There were no other problems encountered
« Temperatures were controlled with Thermocouples attached to the
outside of the instrument

— Internal temperature sensor ran 10-15C warmer than the outside when IDPU
was operational

 No significant trends or adverse temperature dependencies were seen
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IDPU Bakeout Results

 Following thermal vac, a bakeout of the two IDPU units was performed
using a TQCM-monitored chamber

 Rates seen were 45Hz/hour, corresponding to an outgassing rate of 3.4E-
13 g/cm”2/sec (per unit), compared to a requirement of < 5e-11.
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FM2 IDPU Magnetics Test

« The IDPU was rotated while monitoring the magnetic field 60cm away.
— Repeated for each of 3 axes

— Measured field was ~20nT peak to peak, corresponding to a magnetic moment
of 5-10nT-m”3, and a worst case field at the Magnetometer sensor of ~0.08nT
(full spacecraft objective is 1nT DC).

— MAG Col finds the level acceptable.
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IMPACT FM2 Boom Suite EMC Tests

The IMPACT Boom Suite was integrated and completed Acceptance EMC
tests per the Project EMC Requirements document (7381-9030C) and the
IMPACT FM2 Boom Suite EMC Test Plan

Bonding & Isolation
CEO1, CEO3

Testing completed at U.C. Berkeley

The IDPU Power Service showed a forest of power converter harmonics,
up to 15dB higher than seen on FM1, and up to ~20dB over the
specification in places

Noise is in the multiples of 50KHz band and is crystal controlled.

Almost no noise seen when shielded power cable is used

STEREO EMC committee has some concern with this noise

Noise probably caused by a problem with the power converter input filter

Plan is to deliver as is and re-measure unit on the spacecraft. If levels are
unacceptable, unit will be returned to UCB for rework.
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FM2 IDPU Common Mode Noise
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Performance Data

« Mag, STE-U and Power Supply measurements were trended throughout
testing

— MAG and STE-U analog interfaces included In the IDPU
— No significant trends were found

« All performance measurements met or exceeded the requirements
— Current processor load is 58%, code space is 54% of available memory

« Anticipate no problems accommodating remaining PLASTIC software
tasks
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Sample Trend Data
IDPU FMZ2 Performance Trend
Primary
SW IDPU Current, Bus
Date File Test Version Temp m Voltage 2.5V sVD SWA 12VA STE-U?
"Dec 14 2008 0412151207 Im Fre vib CPT 24 283 201 28 2.49 4.98 4.87 12.86 FMZ
Dec 17 2004 0412171124.tIm Post wib CPT 24 272 198 28 249 498 4.88 1286  FM2
200.5 28 2.48 498 4.84 12.97
Dec 27 2004 0412270938.tIm Twac Hot #2 24 B5.8 240.5 24 248 4,98 4.84 12,88 FNM2
162.7 35 2.48 4.98 4.84 12.97
198 28 244 4.97 4.83 12.94
Dec 30 2004 0412300000.tIm Twac Hot #2, again 24 806 240 24 2.49 4.97 4.83 1288 FM2
164 35 249 497 4.83 12.98
198 28 2.51 5.00 4,92 12.86
Dec 30 2004 0412300000.tIm Twac Cold #2 24 211 246 24 2.50 5.00 4.92 12800 FM2
162 35 P 5.00 4.93 12.87
Jan 3 2005  0501030000.tm Twac Hat #3 24 BRTY 201 28 249 4.97 4.84 1295  FM2
Jan 3 2005 0&01030000.tm Tvac Cold #3 24 149 197 28 2.50 5.00 4.92 1286 FM2
Jan 42005  0&01040000.tIm Twac Hot #4 24 BES 201 28 244 4.97 4.83 1285  FM2
Jan 42005 0&01040000.tm Tvac Cold #4 2 136 1a7 28 2.50 5.00 4.0z 12.87  FMZ
Jan 52008  0801050000.tm Twac Hot #5 24 GBS 201 28 249 497 4.83 1285 FM2
Jan 52008  0801050000.thm Twac Cold #5 24 153 202 28 2.50 5.00 4.92 1286 FM2
Jan € 2008 0801060000.tm Twac Hat #5 24 BBT 202 28 2.49 497 4.83 12095 FM2
Jan & 2005  0801060000.thm Twac Cold #6 24 -1586 198 28 2.51 5.00 4,92 12.86 FM2
200 28 249 497 4.84 12.95
Jan 7 2005  0&01070000.tm Twac Hat #7 24 GO 240 24 248 4.98 4.84 1287 FM2
160 5 248 4.98 4.84 12.96
207 28 249 4.97 4.83 12.95
Feb 2 20058  0802020906.tm TWac?2 Hot #1 24 BAE 242 24 248 4.98 4.84 1287 FM2
162 d& 249 498 4.84 12.96
200 28 2.51 5.00 4,92 12.87
Feb 2 2008 0802021725.tm TWac? Cold #1 24 229 242 24 251 5.00 4.93 1280 FM2
167 a5 2.51 5.00 4.93 12.86
Feb 3 2005  0&02030000.tm TWac? Hot #2 2 7.2 203 28 249 4.97 4.83 1284 FMZ
Feb 3 20058  0502030000.tm TWac2 Cold #2 24 -4.8 198 28 2.50 499 4.90 12.88  FM2
Febd 2005  0802040000.tm TWac? Hot #3 24 711 204 28 2.49 497 4.83 1295  FM2
Febd 2008  0s02040000.tm TWac2 Cold #3 24 -8B 187.8 28 2.50 499 4.90 12.88  FM2
200 28 2.49 4.97 4.83 12.95
Feb 7 2005  0&02070000.tm TWac? Hot #4 2 708 243 24 244 4.97 4.83 12.88 FM2Z
164 ik 249 4.97 4.83 12.97
197 28 2.50 5.00 4.91 12.88
Feb7 2008  0s02070000.tm TWac? Cold #4 24 116 238 24 2.50 5.00 4.91 1208 FM2
165 35 2.50 5.00 4.91 12.87
193 28 2.49 498 4.87 12.93
Feb 14 2005 0802141544 tm Post-vib CPT 24 317 229 24 2.50 4.98 4.88 12868 FM2
160 i 249 4.98 4.88 12.86
19 Curtis
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IDPU Flight Software

« PROM boot code (Rev 0, 2004-10-14) is complete, passed Acceptance
Tests, and has been in place for ~1 year. No issues.

« |[IMPACT Instrument code (Rev 25, 2005-02-25) is complete and passed
acceptance tests. No outstanding issues
« PLASTIC Instrument code is still in progress
— Current version includes PLASTIC rev 2.6
» Stable but missing several functions
— Version 2.8 of PLASTIC code in test, includes almost all functions
— Plan a full up IMPACT/PLASTIC test of the flight software at UNH next week
— Once PLASTIC code is complete, acceptance tests will be repeated
 Instrument code is held in EEPROM (4 copies), and can be easily loaded
from the POC by commands
— Takes ~ 5 minutes/copy
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Operating Hours

 Most of the FM2 IDPU has operated for over 1,000 hours
« Since the last change (reverse biased capacitor, PFR1032)

— Thermal Vac #2: 119.9 Hours
— Post Vib CPT: 2.5 Hours
— FM2 SWEA Thermal Vac 143.3 Hours
— Boom Suite I1&T: 167.0 Hours
— Total at delivery to APL 432.7 Hours
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Quality Assurance

 Parts Lists
— All IDPU Parts Lists approved
— Parts qualification, screening (including radiation) completed
 |DPU Materials Lists Approved
« |IDPU FM2 PFRs Closed
— PFRs can be found at: http://sprqg.ssl.berkeley.edu/impact/dwc/Problems/
 [IDPU-related Waivers Closed

— Except possible FM2 IDPU EMC Test Results waiver
— Waivers can be found at: http://sprqg.ssl.berkeley.edu/impact/dwc/Waivers/
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Outstanding Issues

« IMPACT FM2 EMC Lien
— Requires a waiver or rework
— To be decided after measurements on spacecraft
— May require return of the unit to UCB

 IDPU Flight Software is not complete

— Will be loaded from the POC via the commanding system when it is complete
and passed acceptance tests

— Should be in place prior to PLASTIC integration on the spacecarft
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IMPACT Boom (Stowed).

STE-U

SWEA/STE-D

\
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IMPACT FM2 SWEA/STE-D

25 Curtis



STEREO IM PACT FM2 Boom Suite Pre “236% f\%ﬂz\;iezv;

FM2 SWEA/STE-D Test History

o« 2/13-4/8 Calibrations
— Actel input failure (PFR1035); Actel replaced

— Preamp output failure (PFR1037); preamp replaced, broken HV Filter capacitor
replaced; no further anode problems

e 4/13 Vibration, Passed

e 4/15-5/9 Thermal Vac
— STE-D Door failure during cycle 4; set screw missing (PFR1039), fixed
— Post STE-D door fix workmanship vibration
— Failed post-vib CPT; SWEA LVPS transformer broken (PFR1040), fixed
— Post LVPS fix Workmanship vib, return to thermal vac

— STE-D Door failed again first cold CPT; latent failure from PFR1040, actuator
wires replaced, returned to thermal vac

— Passed 4 thermal vac cycles including 20 door motions hot and cold on first
and last cycle

« 5/10 SWEA Magnetics Test, passed
 5/11 Integrate with FM2 boom
« 5/12 -5/19 Boom suite FM2 Acceptance EMC test (SWEA 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
g
U |
8 |m < 5
(¢ o
512 |< |82 o2 |5 3 —1 =3
ltem Zlzleld e |m|s 3|8 3|47 2 Comments
Slo (8|73 |2 |a |2 |5 § = | = S
sl @ lolo|?2]7 w3 | SHERE el
> Sz |° | |w — |2 o |2 |= |3 |2 m|= 5
» - o (3 S l=|d]lo (2 |T[=F]9 < Clz|o (m]|o
o o ol |12 || |elals (o |nle | (2T |F Q | |o
o 2 o4 |R2lZ g 12|18 (52 (2|8 (4|2 Qls |x|@
3 SElelBlElSlg|el2lBlelelglela|m|Elg |2
g9 31312 |S|S|3|ele|3 |33 (518312 |2]|83 |5 |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 c|C]|C c|cC c|C|]C]|C]|C
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 FM2 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

A thermistor failed during board-level tests (PFR1021)
— Probably over-heated during installation; replaced

These PFRs have been signed-off and closed (not “Red-Flag” PFRS).
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SWEA/STE-D FM1 Problem/Failures applied to FM2

PFR1028:
— FM1 SWEA LVPS failed to start up properly below —-16C
— Fix applied to FM2 SWEA prior to the start of FM2 tests

PFR1030:
— FM1 SWEA was found to run too cold during Thermal Balance tests
— Fix applied to FM2 SWEA prior to the start of FM2 tests

PFR1033:

— FM1 SWEA was found to have occasional interface errors with the IDPU
(outside the chamber) during thermal balance tests

— Fix applied to FM2 SWEA prior to the start of FM2 tests

These PFRs have been signed-off and closed (not “Red-Flag” PFRSs)
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SWEA/STE-D FM2 Problem/Failures since PER

e PFR1035:
— FM2 SWEA Anode 12 stopped counting during calibration
* Prior to qualification tests
— Problem found to be a damaged Actel I/O
» Failure analysis found electrical over-stress
— Actel replaced, no further problems during test (but see PFR 1037)

« PFR1037
— FM2 SWEA Anode 11 stopped counting during calibration
* Prior to qualification tests
— Problem found to be a failed A111F
» Failure analysis found electrical overstress of several transistors in hybrid
— Part replaced, failed again

— Discovered transients on MCP high voltage supply during ramp-up were stressing parts
(maybe related to PFR1035)

» Caused by broken HV filter capacitor; may have been broken during fix for PFR 6001
— Capacitor, A111F replaced

— Impedance measured on other A111F and Actel I/Os which may have been stressed; all
OK. Spare preamp boards in fabrication, but currently do not plan to replace existing
boards if there are no further problems.

— Unit passed qualification tests with no problems.
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SWEA/STE-D FM2 Problem/Failures since PER, Continued

« PFR1039:
— The FM2 STE-D door failed to actuate during thermal vac
 Trend data indicates erratic motion since vibration
— It was found that a set-screw that holds a door adjustment was missing
* Probably never installed
— The adjustment was fixed and set-screw installed

« FM2 STE-U door set screw was checked and is in place; FM1 doors need

to be checked (non-invasive)
— The door workmanship vibrated and tested OK, but failed in thermal vac

 We believe that the door actuator wire had been partially over-heated
during attempts to make it move in the first failure (protective time-outs
had been increased in an attempt to make the door move); it worked OK at
ambient but not under the stress of cold thermal vac

 Door actuator wire was replaced and 4 more thermal vac cycles passed
with 20 door motions during the first and last hot and cold soaks with no
trend in door actuation time.
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SWEA/STE-D FM2 Problem/Failures since PER, Continued

« PFR1040:

— The FM2 SWEA LVPS failed after the workmanship vibration associated with
PFR1039

— A broken transformer wire was found

— The bobbin was not glued to the core, potentially stressing the wire during
vibration

— The transformer was replaced (glued), re-shaken (workmanship), and returned
to thermal vac. No subsequent problems.

— The FM1 SWEA supply as well as the IDPU supplies potentially have this same
problem

« FM2 IDPU was checked; no problem

« FM1 IDPU and SWEA transformers will be checked at APL by UCB
personnel and staked if bobbins found loose.

« These PFRs have been signed-off and closed except 1040 (pending
checking transformers in other units). PFR1037 is considered red-flag
due to possible latent problems with other preamps
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FM2 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
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FM2 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-BoomSuite-EMC-
Acceptance A.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

e 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/

 Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-SWEA-FM2-TVac-
Report.pdf

* Magnetics: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-SWEA-FM2-
Magnetics-Report.pdf

 Vibration: http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-621-
DOC%20STEREO%20SWEA%20FM2%?20Vibration%20Report%20R-1.pdf
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FM2 SWEA/STE-D Vibration Testing — Results

« All axes performed
 No notching performed

 No structural degradation or loss of functionality
 Passed post-vib CPT

« 2 workmanship vibrations (PFR1039, PFR1040)
— Failed first workmanship post-vib CPT — see PFR 1040
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FM2 SWEA/STE-D Thermal Vacuum Test Results

 Problems with STE-D door (PFR1039) caused an interruption in the test.

— Door problem was ultimately fixed, passed final 4 cycles of CPT with extra
door actuations.

 No significant trends in performance data (other than STE-D door
problems in early cycles)
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FM2 SWEA/STE-D Bakeout Results

o After thermal vac the unit was set baked out at +40C while monitoring the
TQCM readings

« The unit settled out at ~160Hz/hour, significantly worse that FM1
readings, which was close to chamber background (~50Hz/hour)

« The unit was removed and the empty chamber tested, which measured
150Hz/hour, indicating the chamber has been contaminated
— Probably due to ChoTherm material used in STE to cold plate heat strap

— A foil from this second run was analyzed at GSFC and indicates hydrocarbons
and silicone present

— Instrument may have been contaminated, though small change in TQCM rate
when instrument removed indicates not a lot of instrument contamination, and
no instrument performance degradation was measured

 Plan to repeat outgassing test at GSFC to verify we meet the outgassing
requirement
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FM2 SWEA/STE-D Bakeout TQCM data

FM2 SWEA/STE-D TQCM without heat strap (22)

300

200

—— Hz/hour
Average Hz/Hour

100
Empty Chamber TQCM (23)

50

0
12:00 PM

12:00 AM 6:0|
May 8-9 2005 450

400

Hz/hour
Average Hz/H

6:00 PM 12:00 AM 6:00 AM 12:00 PM 6:00 PM 12:00 AM

May 9,10
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FM2 Boom Suite Pre Ship Review

STEREO IMPACT 2005 May 23
FM2 SWEA/STE-D Magnetics Test

e The FM2 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.
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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 FM2 Parlormancs Trerd (inel SWEASTE-D LVPE)
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FM2 SWEA/STE-D Operating Hours

 Most of the FM2 SWEA/STE-D has operated for over 500 hours trouble
free

 Since the last change (PFR1039, STE-D door failure)

— Thermal Vac: 44.1 Hours
— Boom Suite I&T, EMC: 152.3 Hours
Total: 196.4 Hours
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Quality Assurance

 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 FM2 PFRs Closed
— except PFR1040 (pending inspection of other units)
— PFRs can be found at: http://sprqg.ssl.berkeley.edu/impact/dwc/Problems/
« SWEA/STE-D-related Waivers Closed
— Except possible EMC Waiver
— Waivers can be found at: http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

 Acceptance Data Package Prepared
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SWEA/STE-D Outstanding Issues

« SWEA Transformer failure still open (PFR1040).
— Pending inspection of other units for loose bobbins

« SWEA Bakeout to be repeated at GSFC
— after delivery to APL, but prior to installation of boom onto spacecraft

« FM1 STE Doors to be checked to verify door adjustment set-screw in
place (PFR1039)
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FM2 STE-U Test History

6/15 - 7/13 First assembly, test
7/7 —8/13 Calibrations

8/2 — 8/13 Thermal Vac
— STE-D door position sense switch failed cycle 4 (PFR1013); fixed
— STE-D door failed during post PFR1013 100 cycle test cold (PFR1014); fixed
— No problem in final 4 cycles

8/16 — 8/19 Mated with FM2 boom, tests OK

8/26 FM2 boom vibration (with STE-U and MAG instruments)
— STE-U removed after vib for boom thermal vac to avoid contaminating STE

9/18 STE-U re-integrated with FM2 boom (final)
12/14 — 5/20 Support FM2 IDPU Environmental Tests, Boom Suite 1&T
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STE-U Verification Matrix

Q)
S
m < )
2 | g [< 3.
2 |2 m|& [T < 3 ® 3
ltem zla|D|z o |8 o 2 ]49l3 o =, Comments
21218121218 |,| |21&3 |3 A ERE
= MR G > 2 [0 |5 |2 Z |0 5
% - SIERIEIZIRIEIElslclElslc|ElE(Ele|E
o @ gl lelg (8 lele(glalTI2|TI0OE |9 ||
< —Hlg [~ e lalZT|lal8 |5 |le e Sl (28|88
g& ng-:_Oa%O:*.E‘Q.gggmz:ﬁgz.
< 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 cC|C|C c|[C C c|[C|Cc[C]|C
| |Instrument, PF (FM2) c|C c|C|C c|C C c|C]|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 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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FM1 STE-U Problem/Failures, applied to FM2 prior to Qualification

« PFR1008:
— FM1 STE-U door failed to actuate properly when cold (-100C)
— 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

« PFR1009:
— Busts of noise in FM1 STE-U detectors when warm
— Problem identified as oscillations in the preamp
— Adjusted preamp compensation in all STE units

« PFR1011:
— FM1 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
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FM2 STE-U Problem/Failures

« PFR1013

STE-D door position sense switch failed (closed) in thermal vac cycle 4

Door sense switch dimension out of tolerance, making intermittent contact
with cam

Switch adjusted, perform 100-cycle test (ambient), return to thermal vac
Inspect all other STE door sense switches (no problems found)

« PFR1014

STE-D door failed during door cycle test in thermal vac following PFR1013 fix

Door was actuated too soon after previous actuation; actuator wires had not
cooled and de-tensioned (takes much longer in vacuum).

Actuator wires replaced, tested ambient and cold
Minimum time between actuations enforced in IDPU software

It was subsequently determined that FM1 STE-U door had also been over-
heated during post-qualification calibrations. Wires were replaced and unit re-
gualified (see FM1 PSR for details)

« These PFRs have been signed-off and closed (not “Red-Flag” PFRs)
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FM2 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
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FM2 STE-U Environmental Tests

e Test Plans/Procedures can be found at:
— http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/

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

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

 Tvac: http://sprg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT%20STE-
U%20TVac%20Test%20Plan.pdf

« EMC: http://sprqg.ssl.berkeley.edu/impact/dwc/TestProcs/IMPACT-BoomSuite-
EMC-Acceptance A.pdf

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

 Tvac: http://sprqg.ssl.berkeley.edu/impact/dwc/TestReports/IMPACT-STEU-
FM2-TVac-ReportB.pdf

* Vibration: http://sprg.ssl.berkeley.edu/impact/dwc/TestReports/IMP-582-
DOC%20STEREO%20Boom%20FM2%20Vibration%20Report%20R-1.pdf
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FM2 STE-U Thermal Vacuum Test Results

e Problems with FM2 STE-D door actuation during 4t cycle (PFR 1013,
1014)

— Fixed, cycling resumed at cycle 4, 4 more cycles.

 No significant trends or adverse temperature dependencies were seen
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FM2 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 47Hz/hour, close to chamber background.
— Considered acceptable by Project Contamination Control
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FM2 STE-U Vibration Testing

e Vibrated on FM2 Boom
— Described in Boom section.
— No problems
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FM2 STE-U Performance Data

« FM2 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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FM2 STE-U Trend Data

Tl ik T Tones Toewg Fmgraion T Toawes T TITT
STEU oru Oibsl  Gan e PN | Dbl Gan e
ik [T Tt Tornp  Termp  Terg Wim  FBev D Thesh | i gewiem (kW TsiGan he|  Ch o BheVen FWIN
] 3 =
, 2 ; 1 W ooam omMe L 17 am almicesE
i o v
Ry - = =4 im E T am  A¥ES 1170 145 0370 BeS F
b i T
& I
M HEIHME WPURRIWGTT S w2 [E e ST pl o Iz
b W am
o
= ; mms omiom 18 1 o aw Q1M a5 B
[ T BI M DENS 00 1M aeEe 3 i I e
i e
13 T
oc W3O R (FUTCHEE Hd IED DEMH OWDEN W e 3 - o
b ol aw o
o o =
Iec MA MEINCOE DR TG 48 i o o, 1m e i ] o
3 2 i
13 T T
RIN0E CHICO00N DR hmchaE 121 TR [E ! 1. oo o
w1z : m e, i oo o
3 o am I
0 T )
e MI0E CEOIDNEOET R Tow Cokdi Wi mR om 1m ) 1 ! o
F am o
] =
3 . . o 1 o am 14 o Q370 a5 B wif arm
o A0 RO DY ToacHol B WS M4 nmam 1™ e ¥ - Lot il i [
W )5 5 Py aue
o anr Tk e 00 1o
. - . . o 1 an 106 1 [y s
A CIOXOE R T Gkl na 000 QWD D A X o) = erh ]
a3 am A58 inE am
3 T A ¥ED TEETF T T
. - e g g 1 an OFMl 1m0 oy an
CDMEOE Y Tacha 12 M5 M4 DEGOR OM0E D acme X - v [
Y QM 0pes 1D P anz
o T [k 108
- . g b nmim rm 1 i AW oA e Fry agm
e SO0, CEDIDDCOMS VU o Gkl 14 B1 W DG OWOOE W e 3 1 e i [
Fy Q71 0FER AL
T TR T T
. - . a1 i ; 1 am oFE 15N QI Ees §
o T 0 i = m A
o B3O, CEDIDENE 1z | TR TUTE R E e % g e el
3 o
tr i
O COIDDEOET DR T Dokl a3 CH OW0E 1M A p i)
b an
3 L T
is P T 1 {1 am
JulNE COIROMONS DA TmcHAR 1 W IEE DG 00N 1M e ¥ Toae ot
H am 3
) TRt
: O o A 1 an Q17 a5 F
CETACEEGE P T 8 B8 DR AEGS I ) 1 - [l e s it
b o aw et [ ey — P
TN U ETE Fractmg e ek
: ity i W A 1 am oool| 0¥ 03 el
TR A NE DM A I ) h: o T i e
b B
! r
2 i e 1 o o 0 0IMd et f
FbIT0N COAMNOOER  EAUTesdbo& LR M3 ML DEOR 0RO Im o FAGEE pl oo i i o
H 1 am
0 o arr
Feb Ty E T 4B EY  DEFOEDE W e 3 n 2=
21
i T o ymm
2 5 i o 1 am o AzEi [y
Febd FI0Y (SOAMMEONE DR TeedbolD 105 W1 DM EmeDEn  Imo ame 1 - Ditanm Loh
b a0 ™ 1M o
o an T T
2 & G 1 an i 11z
Fob4 P05 CoOLXE0N 1o WL ommrs 1™ e, i i) o =]
5 air ) |
T Mo ™ T
i 1 - i 146 1
) z u oam o ]
Feb 705 DOOAMONT DR Tnedbold B a4 ¥4I nmmE o i — — sz
o 1 X
1™ e ¥ ]
F i
TR TR TR TTET T T
, 1 H am oL oieEs o 1 A0
¥ o E 0 an omm ke pam W 3 aTem
4 : % A . a1 opes amees wp g 0K L)
Fob? TI0Y CEDAOOOONE DU TuecH DAt 1IR3 W& ™A DM amine -- - e
5 2 1 ok A0 0
m e X erh. ]
a3 PEL: P
3 T T TIHEm
, . . 1 T e i f A0
Fob MO ORI DR gk e I ™ H g i e iy
Y 2 conl Lk v

Curtis



STEREO IM PACT FM2 Boom Suite Pre “Z’g('ﬁ; FI\QAz\;iezv;

FM2 STE-U Trouble-Free Operating Hours

e Since the last STE-U change (PFR1014, STE-U door failure)
« Thermal Vac cycles 4-7  111.1 Hours
« Boom, Suite I&T 4.5 Hours
« FM2 IDPU Thermal Vac 297.5 Hours
« FM2IDPU Post-vib CPT 2.5 Hours
« FM2 Boom Suite I&T 167.0 Hours

Total: 582.6 Hours
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Quality Assurance

 Parts Lists
— All STE-U Parts Lists approved
— Parts qualification, screening (including radiation) completed

« UCB Materials Lists Approved

e STE-U FM2 PFRs Closed
— PFRs can be found at: http://sprg.ssl.berkeley.edu/impact/dwc/Problems/

e STE-U-related Waivers Closed
— Waivers can be found at: http://sprg.ssl.berkeley.edu/impact/dwc/Waivers/

 Acceptance Data Package Prepared
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FM2 STE-U Outstanding Issues

e None
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FM2 MAG Test History

e 5/18/04 FM1 MAG Sensor and electronics delivered to UCB

— Calibrated at GSFC using IDPU simulator GSE

— FM2 MAG Electronics integrated into FM2 IDPU, goes through qualification
testing with IDPU (see IDPU part of this PSR)

— FM2 MAG Sensor integrated with FM2 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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FM2 MAG Problem / Failures / Waivers

« No MAG specific PFRs or Waivers
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FM2 MAG Qualification Tests

« FM2 MAG Electronics tested with FM2 IDPU
— See FM2 IDPU section of this PSR
e FM2 MAG Sensor tested with FM2 Boom
— See Boom section of this PSR
 Trouble-Free Operating Hours (prior to delivery to APL)

— Same as FM2 IDPU, 433 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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FM2 MAG Performance

« FM2 MAG meets Performance Requirements as certified by MAG team
prior to delivery

« FM2 MAG performance parameters tended through IDPU and Boom
Qualification Tests — see next chart

— No significant trends
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MAG FMZ Performanze Trend

FM2 MAG Trending

IFC X || IFC L
MAG IDPL Heater IFC Fit | Sample Sample Sampla
Diate File Test Temp Temp OnHKP  RMSx RN Sy RMSz Rev Time  Amplitude  Rabe Time Amplitlude  Rate Time  Amplitude  Rate
Uex 142004 tdT21s207m [OPU Frawib CET 24 28, 104 [ 20 o 2Mans] -2d 241 03 P Hiodl s 21 PED 87 [ClzanRoo
Doz 172004 04121711244m  IDPU Post vib CPT 233 212 102 a0 5.0 an 21825 | 226 2308 a7 238 8870 104 215 9209 88 |CleanRoo
Dec 272004 0412270938H0m  IDPU Tvac Hot #2 176 BE.8 145 14 14 1.2 Nyzms| 215 £382 g4 189 8B40 10.0 =231 a3e7 100 |Snout
Doz 202004 04123000004m  IDPU Twac Hot #2 14.8 6.6 11.8 16 1.8 1.1 2M&ams| 211 2383 93 209 ass2 9B -218 9383 95 |Snout
Dec 302004 04123000000m  IDPU Tvac Cold #2 15.1 -211 BT 15 18 1.3 Ngs | 226 L4358 0e 205 BE2E 1041 -224 a3m2 103 |Snout
Jan3 2005 0s010200004m  IDPU Tvac Hot #3 139 627 151 13 34 1.8 21&EMs| 191 2379 82 205 8849 a3 -22.3 9382 95 |Snout
Jan3 2005 05010200004m  IDPU Tvac Cold #3 4.7 -14.0 02 15 46 1.2 2MeEms| 223 B35 107 209 ag28 104 -22s g3m2 104 |Snout
Jand 2005 0s010400004m  IDPU Twac Hot #4 14.2 B5.5 15.2 16 5.3 1.8 2Maas | -z06 2331 9.0 208 8Bs0 a5 -228 384 98  [Snout
Jand 2005 05010400004m  1IDPU Tvac Cold #4 184 -128 a7 15 21 1.7 2NMaEs| -2s 8384 1032 203 BR2E 101 -228 93T 105 |Snout
Jans 2005 0s010s00004m  IDPU Tvac Hot #5 6.2 GE.5 161 20 23 1.5 2naams| 182 a7 7.8 208 aes1 a4 =230 38 99  [Snout
Jan 52005 05010800004m  IDPU Tvac Cold #5 15.9 -1E83 g 20 17 1.5 2naEms| -y 8353 104 211 aga2 105 -4 9388 101 |Snout
Jan 62005 0s010800004m  IDPU Tvac Hot #6 15.3 GE.T 154 1.7 26 22 2MyE0s| -y 23T ] 21.4 ae4n ag -2z20 9385 95 [Snout
Jan B 2005 0s010800004m  IDPU Tvac Cold #6 186 -1E8 o4 14 4.2 1.0 eS| -223 B3ss 107 200 aga2 a9 =220 9388 102 |Snout
Jan7 2005 0s010700004m  IDPU Tvac Hot #7 145 (=] 147 19 1.8 1.3 2M820s | -20.0 2380 a8 208 8853 a4 -2z Q380 95 [Snout
Feb 22006 05020209054m  |DPU Tvac? Hot £1 171 B3E 1449 21 25 14 2MaEMs | -206 8382 9.0 213 8B40 a7 -234 a38s 101 |Snout
Feb 22005 D5020217254m  |DPU TwacZ Cold #1 22 -2a 83 21 4.5 26 Nyzms | 210 8352 a8 210 ae1a 103 -236 a3m 108 |Snout
Feb 32006 05020200004m  IDPU TWas? Hot #2 205 T1.2 152 15 4.1 25 2MaEms| 19T 8380 as 201 8B40 a1 =220 9383 94 [Snout
Feb 32005 0s020200004m  IDPU Tvac2 Cold#2 221 -4.8 10 20 5.4 1.7 ngms| -7 4355 02 204 884 10.0 -22.2 a3 102 |Snout
Febd4 2005 05020400004m  IDPU Tviac2 Hot #3 201 711 15.2 14 5.5 26 218205 -208 2379 a4 204 8848 9.2 219 938s 94 |Snout
Febd 2006 05020400004m  IDPU TWac? Cold #3 0.3 -6.8 10 17 34 18 2MaEms | -220 8358 104 205 8R25 101 -231 a3m 107 |Snout
Feb 72005 05020700004m  IDPU Twac2 Hot #4 178 7.8 15.2 16 4.8 e 2Maams| -8 2370 a5 202 aB48 a1 -8 a3e 94 [Snout
Feb 72006 05020700004m  IDPU Tvac? Cold #4 187 -11.8 a3 14 s 1.7 2MaEms | -223 8358 107 207 BR23 103 -228 93T 106 |Snout
Feb 14 2005 0s02141544 4m ICPU post-vie 233 nr BT 65 a1 7.3 2Mems | -206 a0 a6 12 8B 64 =230 a3 07  |ClzanRoo
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MAG Open Issues

 MAG needs thermal blankets installed
— Flight blankets in fabrication
— Must remove MAG sensor from boom to install blankets

68 Curtis



STEREO IM PACT FM2 Boom Suite Pre 286% I?Acz\;iezv;

IMPACT FM1 BOOM
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FM2 Boom Test History

« 09Jan 2004 Assembly Begins.

« 26 Aug 2004 Assembly Completed.

« 26 Aug 2004 Magnetometer Installed.

e 26 Aug 2004 STE-U Installed.

« 27 Aug 2004 Vibration Test. Completed.

« 27 Aug 2004 STE-U Uninstalled. Removed before Boom TV to prevent

. contamination of the STE detectors.
o 27 Aug 2004 — 14 Sept 2004
. Thermal Vacuum Test. Completed.

e 09 Sept 2004 Boom Primary Actuator Harness Failure (PFR-1020).
o 14 Sept 2004 Bakeout Qualification. Completed.

« Sept 2004 STE-U Installed.

« 12 May 2005 SWEA Final Integration. Boom Complete.
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Boom Verification Matrix
Verification Matrix for STEREO/IMPACT/Boom Revision Date: 5/22/2005
Revision Number: 7
Hardware Description Test
&
S o
o o
< ; wj
2|8 3 3 2|9
~ | Q 0| < o > < Q";
RIS = o 3 |5
— <l EREN RS o ') o |2
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
Sl |2le(2 @z |z(€ 2328 |m|2 g3
% s(3|lo|3|x|=|al&52]|< S w3 @
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
= glslolelel|g|a|a|a]|c S 3 | @ 2 =le |5
< s|8[8|2[3|x|o|2|2|3|als|2[=]|o|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 P |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 FM2 Problem/Failures

e PFR1016, Boom Lock Pins
— Glue residue from the assembly
of the tubes was found in several
Lock Pin bores. 3
_ The Boom was disassembled and | £
all bores were cleaned.
— No additional locking problems.

« PFR1020, FM2 Actuator Harness Fault
— FM2 Hot Vacuum deployment failed on the primary circuit
— Harness checked and fault localized.
— Harness corrected and verified in Cold deployment.
— This PFR has been signed-off and closed
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FM2 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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FM2 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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FM2 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-591-DOC-
RB%20STEREO%20Boom%20FM2%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-582-
DOC%20STEREO%20Bo0om%20FM2%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-
624-DOC%20STEREO%20Boom%20FM2%20Mass%20Properties%20R-1.pdf
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FM2 Boom Mass Properties Testing

e Mass: 13.98 kg

e CG: X)VY,Z=
-455 mm, -123 mm, -113 mm

« MOI: (by similarity)
— Ixx =0.130 kg m”"2
— lyy =4.668 kg m”2
— lzz=4.852 kg m"2
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FM2 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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FM2 Boom Deployment Test History

STEREQ BOOM Deployiment Log

FrAZ Boom
MHu rmber D=at=
T1 Sl
nn=
1 = T
200t
=2 = =T
nn=
= = e T
2003
|

| Timme | Deploy | Actuation |
1214 | FULL Actuated
F kA
1207 FULL Actuated
F A
| 10=2 FULL Actuated
A
e ) FULL Actuated
F A
Actuated

===

Durmrmies
rre=s

SWrEA hAD

SUYEA bl

SUYEA bl

FhiZz
Instrument=

79

Te=t
Furpo=se=:
Tuning -
Cable
length,
harnes=
braid

Funclionality |

Te=t

Thermal
WA UM
Hot, Post-
wibration

Thermal
WacUam
Cold

EmiLC
Leployment

5.2+

5.9 =

5.9 =

Cormments:

|"Farce hdargin met, Alignment

met, Stiffne== File:

ImpBoomFhd2 0 eploy1 __20vFI
ane, ... .2 Lodk Pin=
did not exdend [(Se= PRA1D1G]

| FRZ hdaq in=talled, Harnes==

installed, Force blargin met,
Alignment met, Stiffness
File: ImpBoaomF iz
Ceploy: >*Flane,

Fi

I FI'-.-12 hag installed, Force

hd argin met, Alignment met,
Stiffne==s File: ImpBoomFhiZ
Ceployzs *ZPlane,

. EXPlans, Primary Adution
circuit miawired, Secondany
circuit fired normalhly (S ee
FPRACZ07)

| FRAZ hidagq in=talled, Force

hd argin met, Alignment met,
Stiffne==s File: ImpBoomFhiZ
Ceployw) *FPlane,

N

" Tnteqrated with S/C, Blankets

In=talled
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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 FM2 maximum: 13.6
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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FM2 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 vibrated with FM2 STE-U and FM2 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 occurred as the hot deployment of
thermal vacuum cycling, thus following the “test as you fly”
philosophy.
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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 |
b 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

Tek Run: 10kS/s Pk Detect PEAK
EF I y

« SMAR deploy voltage was
monitored for thermal
dependence

 Voltage:
— 28V is armed -

— ~17V is firing i

AW
P25, 8ms
BR S R

Fidl Boom
hermal vac
ot

eploymant

iohl =
A hsator GSE

o pauitpRil walksge

on achugkar
{wil e
qround
achsation )
30

b fusation tame

: M Tims ChT L 1501V

14 Jul 2004
DE55:09

_ OV IS flred Tek Rlun: 10k5/5 [:.P'Ikl:letelclﬂjl.'[.
e Actuation time: |

— 30ms hot
— 60ms cold
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Boom Qualification Bake-out Test

Timelapsel6: Average Hourly Rate

70

60

TQCM data taken for 8 50
consecutive hours

with the chamber at § 40
40C and the TQCM at - &
20C T
Final Rate: 50 Hz/hr 20
10
0
9/12/2004 22:00 9/13/2004 1:00 9/13/2004 4:00 9/13/2004 7:00

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 IDPU section

 Acoustic Testing
— No foils or other acoustic sensitivities
— Built into the vibration spec (APL 9003)
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FM2 Boom Test Results

The FM2 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 13.6
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 FM2 PFRs Closed

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

Boom related Waivers Closed

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

Acceptance Data Package Prepared and reviewe
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FM2 Boom Outstanding Issues

« Thermal Blankets and Taping
to be applied after Spacecraft
EMC

— Including STE Silver-Teflon

e Cut Retraction Tool as Red
Tag item.
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Boom Suite
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FM2 Flight Harness

UCB-provided flight harness includes harnesses between IDPU and
boom, SEP
The FM2 flight harnesses passed.:

— Continuity test

— Mass properties (just mass)

— Hi-Pot test

— Suite EMC Test

— Outgassing test

 Requirement <5E-11g/cm”2/sec, Measured = 1.1E-12 g/cm”2/sec

There have been no PFRs or other issues with the flight harness

The only open issue with the harness is that the part of the harness that
Is inside the spacecraft needs a non-conductive over-wrap to avoid
shorting the harness ground to spacecraft chassis ground in an
unpredictable manner

— To be performed at APL
Harness is currently wrapped in lumalloy to keep it clean.
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FM2 Boom Suite Limited Life Items

« Boom Deployments:
— Qual boom deployments: 28

— FM2 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
— FM2 door actuations to date: 13
— 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: 210/ 202
— STE-D FM1 door actuations to date: 214 /118
— 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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FM2 Boom Suite Delivery

« FM1 Boom Suite integrated, tested, ready to ship
— Unit will go aradiation safety wipe-test prior to shipping (today)

 Deliver to APL May 24
— Shipped on same flight we are taking (IDPU hand-carried)
 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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Delivery Plans

 Unit will go aradiation safety wipe-test prior to shipping (today)

 Deliver to APL April 24
— |IDPU Hand-carried
 Double-bagged in lumalloy, sealed, dry N2 back-filled.
* Allinside an Aluminum briefcase packed with bubble-wrap
* Shock and humidity monitors will be included
— Project to provide paperwork and advance warning to TSA, Airlines
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Post-Delivery Plans

« On arrival at APL, FM2 Boom Suite will go through a radiation safety wipe-test,
contamination inspection, and bench CPT
« APL is ready to install the FM2 IDPU, but not the FM2 boom suite
— FM2 boom suite shall be stored at APL in its shipping container, purged.
— FM2 SWEA will be removed and sent to GSFC for repeat bakeout test
« An APL procedure will be used for spacecraft mating of the IDPU
A safe-to-mate will be performed prior to electrical mating
« The usual Conducted Emissions testing will be performed on the IDPU power
converter harness after mating
— If this fails, the IDPU shall be removed and returned to UCB for rework.
A post-mating functional will be run using the POC/MOC/Spacecraft/IDPU
 Other outstanding issues are:
— Final IDPU software loading
— Thermal blanketing, taping
« 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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Summary of FM2 Boom Suite Liens

SWEA QOutgassing
— UCB Test inconclusive (chamber contaminated)

— To be repeated at GSFC after delivery to APL, prior to installation on
spacecraft

« |IDPUEMC
— Measurement to be repeated on spacecraft
— If not acceptable, unit to be returned to UCB for repair

« SWEA Transformer (PFR1040) - FM1 Units checked at APL
« STE Door (PFR1039) - FM1 Units need to be checked at APL
« Thermal blankets and taping

 Final flight harness kapton tape over-wrap for internal part
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