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This document details testing accomplished during the ITF timing tests. Conclusions are provided.

This document [ ] Does [X] Does not provide formal verification of GP-B requirements.
This document [ ] Does [X] Does not include constraints and restrictions for the Payload.
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2.0 Reference Documents
Doc ID Title
S0530 GP-B ITF Timing Test Part A: Overview and Verification Requirement Compliance Matrix
S0531 GB-P ITF Timing Test Analysis: Telemetry and Data Processing
S0532 GP-B ITF Timing Test Analysis: Time Tagging
S0533 GP-B ITF Timing Test Analysis: GPS PPS Time Tag
S0534 GP-B ITF Timing Test Analysis: ATC Data Pulse Strobe Time Tag
S0535 GB-P ITF Timing Test Analysis: GPS PPS Ambiguity Resolution
S0536 GB-P ITF Timing Test Analysis: SRE Science Signals Time Tagging
S0537 GB-P ITF Timing Test Analysis: TRE Science Signals Time Tagging
S0538 GB-P ITF Timing Test Analysis: GSS Science Signals Time Tagging
S0539 GB-P ITF Timing Test Analysis: ECU Science Signals Time Tagging
S0697 GP-B ITF Timing Test Readiness Review Completion Certificate
S0723 integrated Test Facility Gyroscope Suspension System Documentation
P0939 ITF Timing Test: Test Configuration and Version Control Documentation
LMMS ITF Electronic Box Inventory Description (This document is ITAR controlled, but available
P480720 | upon request).
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3.0 Test Description

Timing tests, motivated by the need to understand and verify the Gravity Probe B payload timing system,
were conducted over the course of several years. The testing was separated into two stages. The first,
part A, is shown schematically in figure 1 and was primarily designed to test the accuracy with which the
GPS subsystem interfaces with the SRE 16 f, Oven Controlled Crystal Oscillator (OCXQ). Part B, which
tested time latencies of individual payload units, is shown schematically in figure 2 and described in
greater detail in S0697.
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Figure 2: Part B timing test schematic.
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4.0 Test Summary and History

A total of 16 timing tests have been run.

Timing Test, Part A

06/23/01 Unsuccessful test run. SP_GPS_Fract is always zero. SP_RecvrMode1 is always zero.
SF_Veh_Time1 data is curved (suggesting serious oscillator problems). SQ_PPSv16F_Time
and SQ_Sci10HzTime has nonsensical jumps, as does SP_Time_Trans.

07/17/01 Unsuccessful test run. SP_GPS_Fract is always zero. SQ_PPSv16F_Time and
SQ_Sci10HzTime signals are nonsense.

07/23/01  Unsuccessful test run. Discovered problem with SP_GPS_Fract; value is always 0.00390625
08/13/01 Unsuccessful test run. SP_GPS_Fract, value is stiil always 0.00390625

10/04/01  Unsuccessful test run. SP_RecvrMode1 is 0 or 1. SQ_SciVehTimByt, SP_GPSTimeWeek1
are all zeroes. SP_GPS_Fract is now always 0. Suspect bad cable connection.

10/10/01 Successful test run.

10/17/01  Successful run for the record. Data used to verify the following specifications: T003, sections
16.1.1,16.4, 16.4.1, 16.5, 16.6, 16.6.1, and SE-23, section 3.2.1.3

Timing Test, Part B

01/17/02 Unsuccessful test run. Insufficient SQ_10HV16F_TIME data. ECU mnemonics -
(DE_VACG_P9A_SIG, TE_QBS_A_GT10P, TE_TELD_1_GT12Q, TE_PRSLN_AST19P,
TE_WIN_3_AST25P) signals are saturated. SQ_SciVehTimByt all zeroes SQ_SciLPasFiltn
all zeroes. ST_SciSlopexx_x all zeroes. RY_PSTNAn signals nonsensical.

02/20/02 Unsuccessful test run. Insufficient SQ_10HV16F_TIME data. ECU mnemonics
(DE_VACG_P9A_SIG, TE_QBS_A_GT10P, TE_TELD_1_GT12Q, TE_PRSLN_AST19P,
TE_WIN_3_AST25P) signals improved, but signal still noisy. SQ_SciLPasFilt3 has different
amplitude and much worse signal structure than SQ_SciLPasFilt1, -2, -4.
SQ_SciVehTimByt, SQ_SciVehTime8, SQ_PPSV16F_Time, and SQ_Sci10HzTime are all
zero (cable not connected). All ST_SciSlopexx_x signals show signs of insufficient grounding.
Most non-zero signals show drift suggesting temperature rise in ITF boxes; recommend next
test be longer.

04/03/02 Unsuccessful test run. Improved Sine Wave generator. Excellent SQ_10HV16F_TIME data
used to verify TO03, section 16.6.2. All ST_SciSlopexx_x signals are improved but still noisy.
SQ_ScilPasFiltn are noisy. ECU mnemonics (DE_VACG_P9A_SIG, TE_QBS_A_GT10P,
TE_TELD_1_GT12Q, TE_PRSLN_AST19P, TE_WIN_3_AST25P) signals improved, but gain
is incorrect. Most non-zero signals show drift suggesting temperature rise; suggest that next
test be longer.
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Unsuccessful test run. Twelve hour test resulted in approximately 2 hours of thermally stable
data. Suggest using SRE oscillator to drive sine wave generator. Discovered two bad ECU
GRTs, but other ECU mnemonic time tagging could be verified from this data set. GSS, SRE
and TRE mnemonics require more stable data to meet specifications.

Successful test run using Bob Farley’s New and Improved Dual Axis Sine Wave Generator at
184.5 seconds period. Collected good data for GSS 1 in position mode.

Successful run for the record. Collected good data for all four sine periods. Collected good
data for GSS 1 in position mode.

Successful run for the record. Collected good ECU, TRE and SRE data for all four sine
periods. Used other SRE DAS board in an attempt to test analog filters for bit latching.
Attempted to configure GSS 1 to collect electrode voltage data and GSS 2 for position data.
Neither GSS produced decent data.

Successful run for the record. Collected good ECU, TRE and SRE data for all four sine
periods. Used other SRE DAS board. Configure GSS 1 to collect electrode voltage data and
GSS 2 for position data. Collected good GSS 2 position data, but GSS 1 electrode voltage is
too noisy.

Successful “GSS Bent Pipe Test.” This special timing test exercised all subsystems, but the
GSS subsystem received special attention due to previously ambiguous GSS data. Good
GSS data was collected for GSS 1-4.

5.0 Conclusion

The ITF Timing Tests have been successful in two important ways. Testing has enabled verification of
eight TOO3 verifications and two SE-23 verifications. Results will be used as part of a T002 verification.

Even more importantly, testing has allowed better understanding of the GPB timing system. The testing
discovered programming flaws such as the value of the SP_GPS_Fract mnemonic always equal to zero.
Testing showed that the SRE payload processor's precision is considerable better than previously
believed. Testing revealed a 1 to 3 second ambiguity in how GSS data is time tagged. Perhaps most
importantly, the testing revealed a 0.1 second discrepancy between vehicle time and SRE time, with
profound implications for time tagging of all science data.

In short, ITF timing tests have directly contributed to GPB mission success.



6.0 Verification Matrix
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Section | Title Description Method [Summary/Details
T002 |Telemetry and |The SG and ST signals shall be conditioned, A, T [Verification of part B, “The effective
11 |Data sampled and processed so that they can be sample time of all science signals
Processing differenced on the ground with an added error shall be known relative to the GPS
due to telemetry and data processing of less time, after ground processing of the
than 0.1 marcsec over a range which covers science timing signals, to an
aberration, dither and nominal drift. The accuracy and precision of 0.1
effective sample time of all science signals msec.” is completed by completion
shall be known relative to the GPS time, after of verifications for TO03 paragraphs
ground processing of the science timing 16.6.1, 16.6.3, 16.6.4, and 16.6.6,
signals, to an accuracy and precision of 0.1 and SE-23, 3.2.1.3 and 3.2.1.4.
msec. A science data reduction system (DRS) Those verifications have been
shall determine the relativistic drifts from the completed.
telemetered SG, ST, roll, tracking, and time
data.
TOO03 |Payload The GPS PPS signal and the associated GPS | |This document summarizes testing
16.5 |Absolute Time (time from the corresponding GPS solution done showing that this section is
Standard shall be the standard for absolute time for the verified.
Payload. ’
TOO3 [Time Tagging |[The 16f, clock shall be continuously counted in| A, T [S0532 details verification from ITF
16.6 a 31-bit register which rolls over less frequently Timing Test Part A data, and
than once every minute. confirms that the 31 bit counter rolls
over every 131.20 seconds.
TO03 |GPS PPS Time|Each GPS-PPS shall be time tagged by A, T [S0533 details verification of this
16.6.1 |Tag sampling the 16f; rollover counter when it specification from ITF Timing Test
oceurs. Part A data, and concludes that the
GPS-PPS pulse is time tagged by
the 16 f, counter when it occurs.
TOO3 [ATC Data Each ATC Data Strobe Pulse shall be time A, T [S0534 details verification from ITF
16.6.2 |Pulse Strobe [tagged by sampling the 16f; rollover counter Timing Test Part A data, and
Time Tag when it occurs. concludes that the ATC data strobe
is accurately time tagged by the 16
fo rollover counter.
TO03 [SQUID The sampling and time tagging of the SQUID A, T |[S0536 details ITF testing results
16.6.3 |Readout Readout signals shall be done in such a way which verifies this requirement to
Science that the time at which each signal was the several milliseconds level.
Signals Time |sampled can be determined to within less than S0307 calculates time latency of
Tag 0.1 ms relative to the 16f, rollover counter. the SRE subsystem to the level of
microseconds. Covariance
analysis of the SRE analog filters is
detailed in S0903. The
specification is verified.
TOO3 |Telescope The sampling and time tagging of the A, T |S0537 details ITF testing resuits
16.6.4 |Readout Telescope Readout signals shall be done in which verifies this requirement to
Science such a way that the time at which each signal the several milliseconds level.
Signals Time |was sampled can be determined to within less S0307 calculates time latency of
Tag than 0.1 ms relative to the 16f, rollover the TRE subsystem to the level of

counter.

microseconds. The specification is
verified.
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TO03 [Gyroscope The sampling and time tagging of the A, T [S0538 details ITF testing results v
16.6.6 |Suspension Gyroscope Suspension System signals, which which verifies this requirement to
System are used for the in-flight calibration and or for the several milliseconds level.
Science in-flight verification, including the S0867 calculates time latency of
Signals Time |measurements of gyro rotor position and the the GSS subsystem to the level of
Tagging measurements of gyro electrode voltages, microseconds. The specification is
shall be done in such a way that the time at verified.
which each signal was sampled can be
determined on the ground to within less than
0.1 ms relative to the 16f, rollover counter.
TOO03 |Experiment The sampling and time tagging of the A, T [S0539 details verification of this v
16.6.7 |Control Unit  |[Experiment Control Unit temperature and requirement directly by data from
Science magnetometer signals shall be done to within the timing tests, and concludes that
Signals Time [less than 10 ms relative to the 16f, rollover the specification has been verified .
Tagging counter.
T003 |On-board All on-board digital filtering and processing of A |Verifications of 16.6.3, 16.6.4and | v/
16.6.8 |Digital Filtering [science data shall be done so that the 16.6.6 show that this specification
sampling of the data is known to within less has been met.
than 0.1 ms relative to the 16f; rollover.
SE-23 |PPS Accuracy [The PPS pulse shall be within 100 A, T |S0535 details verification of this v
3213 microseconds of the GPS second whenever requirement from ITF Timing Test
the receiver is computing position. Part A data, as well as SV data,
and concludes that the requirement
has been meet.
SE-23 |PPS Ambiguity {One of the data packets output by the GPS A, T 180535 details verification of this v
3.2.1.4 |Resolution receiver shall provide the GPS time when the requirement from ITF Timing Test
data packet is being transmitted (called time- Part A data, as well as SV data,
of-transmission), and this time shall be and concludes that the requirement
accurate to 0.3 seconds. has been meet.
7.0 Attachments
1) P0939 ITF Timing Test: Test Verification and Version Control Documentation for 3/3/03 Timing
Test
2) LMMS GSE-016 Rev B Operations Order for 3/3/03 Timing Test
3) P0939 ITF Timing Test: Test Verification and Version Control Documentation for 3/17/03 Timing
Test
4) LMMS GSE-016 Rev C Operations Order for 3/17/03 Timing Test
5) P0939 ITF Timing Test: Test Verification and Version Control Documentation for 4/7/03 Timing
Test
6) LMMS GSE-016 Rev C Operations Order for 4/7/03 Timing Test
7) P0939 ITF Timing Test: Test Verification and Version Control Documentation for 5/19/03 Timing
Test
8) LMMS GSE-016 Rev C Operations Order for 5/19/03 Timing Test
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2.0 Scope

~ This procedure documents Integrated Testing Facility (ITF) software versions and hardware
configurations used during GPB Timing Tests

This procedure [] Does

This procedure [X] Does [[] Does not provide formal verification of GP-B requirements.
X Does not include constraints and restrictions for the Payload.
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3.0 Formal Requirements Verification

This procedure documents hardware confi

requirements shown in Table 1.

Attachment 1
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guration and software versions used to verify

Section Title Part A | Part

3.1 T002,11  [Telemetry and Data Processing v

3.2 7003, 3.6.6 |Timing and Signal Processing v

3.3 | T003,7.6.5 [Pointingand Light Intensity Signals v
3.4 | T003, 16.1.1 |Primary Payload Clock Frequency v
3.5 T003, 16.4 Payload-to-Spacecraﬂ Synchronization 4

3.6 | T003, 16.4.1 |ATC Data Strobe Pulse Frequency v
3.7 | To003,16.5 [Payload Absolute Time Standard 4
3.8 T003, 16.6 [Time Tagging v
3.9 | T003.16.6.1 |GPS PPS Time Tag v
3.10 | TO03, 16.6.2 [ATC Data Pulse Strobe Time Tag v

3.11 | T003, 16.6.3 |SQUID Readout Science Signals Time Tag v

3.12 | T003, 16.6.4 |Telescope Readout Science Signals Time Tag v

3.13 | T003, 16.6.6 |Gyroscope Suspension System Science Signals Time 4

Tagging

3.14 | TO003, 16.6.7 |Experiment Control Unit Science Signals Time Tagging v
3.15 | SE-23, 3.2.1.3 |PPS Accuracy v
3.16 | SE-23, 3.2.1.4 |[PPS Ambiguity Resolution v

Table 1: GPB Timing Requirements

4.0 Reference Documents

4.1, MIL-STD-1686 Electrostatic Discharge Control Program for Protection of Electrical
: and Electronic Parts, Assemblies, and Equipment

4.2, P0875 GP-B Maintenance and Testing at all Facilities

43.  MIL-STD-1540C Test Requirements for Launch, Upper-stage, and Space Vehicles,

Section 6.4.2.

5.0 Test Facility
Primary facility: Lockheed Palo Alto Integrated Testing Facility, Bldg. 205.

Page 3 0of 8
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6.0 QA Provisions

6.1.  This procedure shall be conducted on a formal basis to its latest approved and released
version. The QA Program Engineer (D. Ross) and the ONR representative (E. Ingraham)
shall be notified 24 hours prior to the start of this procedure. QA may monitor the execution
of all or part of this procedure should they elect to do so.

Date/time; 3/ { / 05 le 00 Date/time: 3/ J / 03 (6'—00
GP-B QA (D. Ross) ONR (E. Ingraham)

6.2. Upon completion of this procedurs, the Timing Test REE and the GP-B QA manager shall
certify her/his concurrence that the procedure was performed and accomplished in
accordance with the prescribed instructions by signing and dating his approval at the end of
this procedure.

7.0 Test Personnel

This document shall be completed only be persons familiar with hardware configuration and software
version control, or be those designated by the Timing Test REE at the time of test (redline names in
below as required).

7.1. Kelly Burlingham
7.2. Bill Given
7.3. Paul Shestople

8.0 General Instructions

8.1. Redlines can be initiated by the test personnel listed in Section 7.0 and must be approved
by QA.

8.2. Test operators shall read this procedure in its entirety and resolve any apparent ambiguities
- prior to beginning this test.

8.3. Any nonconformance or test anomaly should be reported by a Discrepancy Report. Refer to
the Quality Plan, P0108, for guidance. Do not alter or break test configuration if a test failure
occurs; notify quality assurance.

8.4. Only the following persons have the authority to exitterminate this test or perform a retest:
test operators listed in Section 7.0 and GP-B QA.

Page 4 of 8
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9.0
9.1.

9.2,

9.3.

10.0

Timing Test Hardware Configuration is shown schematicall
completing table on next page.

Hardware Safety Requirements:

Hardware used in this test is ESD sensitive;
“Electrostatic Discharge Control Program for Pr

Assemblies, and Equipment”, MIL-STD-1686.

Lockheed facilities are under Lockheed configuration control. Only Rich Campbell, or his
representative, may change ITF hardware configuration, and all such changes must be

documented.

Attachment 1

P0939 Rev -

'special care shall be exercised per the
otection of Electrical and Electronic Parts,

Software version control must be strictly adhered to. Only Bill Given, or his representative,
may change software versions, and all such changes must be documented.

Hardware Configuration

Roll Frequency Sine Wave

Generator and Telescope Simulator

— 1

}
-Gyro SQUID

Simulator Simulator 2
y ‘ Q—Z)
Fwd | | Fwd Fwd | [§
ECU | [ GSS | | TRE[™ sRe | 1§
i 7 v §.

Aft Aft Aft
ECU GSS SRE a)
1553 Bus §
I | 9
CoeA Gulton| |3

Box

Figure 1: Hardware Configuration

y in Figure 1. Document Configuration by
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item | Equipment Description Qty Make PN SN Pedigree
Rolf Frequency Sine Wave
1. Generator and Telescope 1 LMMS T2ADM 001 GSE
Simulator
2. Gyro Simulator 1 suU GSS GYRO Simulator 001 GSE
3. SQUID Simulator 1 LMMS SRE SQUID Simulator 001 GSE
4, Forward ECU 1 LMMS 8A01313 001 FEU
5. At ECU 1 LMMS 8A00922 001 FEU
ITF 001
6. Forward GSS - 1 1 su 26225-101 EU
See S0723
ITF 001
7. Aft GSS - 1 1 SuU 26224-101 EU
See S0723
8. TRE 1 LMMS TRE 004 EU
9. Forward SRE - A 1 LMMS B8AQ0848GSE-101 001 FEU
10. At SRE - A 1 LMMS 8A00920-101 001 FEU
1. Gulton Box 1 LMMS EAN60411-001-01 101 FEU
12. CCCA 1 LMMS _ ] 7578100-01 001 FEU
13. SSR 1 LMMS 161100 001 EU
14, Forward SRE - B 1 LMMS 8A00848GSE-101 002 FEU
15. Aft SRE - B 1 LMMS 8A00920-102 001 FEU
16 Forward GSS - 2 1 SU 26225-101 ITF 002 EU
' ' See 50723
17 Aft GSS -2 1 suU 26224-101 TF 002 EU
' See S0723
18 At GSS -3 1 suU 26224-101 ITF 003 FU -
' See S0723-
ITF 004
19. Aft GSS - 4 1 suU 26224-101 EU
See S0723
20. Timing Distribution Box 1 LMMS 8A03008GSE-502 001. GSE
21.
22,
23.
24,
25.
26.

Page 6 of 8
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11.0 Software Control

Software version is documented by completing the following table.

Attachment 1
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Lthine

Software Version
1.1 Oasis CSTOL
11.1.1 timing_test2.prc [.C
11.1.2 scfpodon.prc [.Y Z
11.1.3 ~Aqt-ephempre-__
1.2 Command Load, modified for timing test
11.2.1 pong11921736.load sat ottad ”! Pans 1142113¢
8] i —
1123  afc ainit.load -~ TBD Ta . ~ 119
11.3 Relevant software versions in ITF
11.3.1 Onboard SPCs in EEPROM s 1136
11.3.2 MSS 3.4.0
11.3.3 GSW 2.1.3 0
1134 GndRT S 1.0
114 Other
| eecche Svs 2.1.2
CreA—SPE o P
et FMT 3.4.0.0
VES \\.OF
57 o Y — —333—S—
ssw 3.3.3 .U
cYebe S T’&/.{/A/ [
7imeg” MuTES [ CYeLE
e
/6:55 0.8
1 €75 O.5/
16:95s ). Y
(5:4s 208
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12.0 Start and End of Test
Record start and end of test time

Test Operator: Name: Zl // &v/M/

Date: | 3/3/03

Start of test:
Time: /S 0P

Date: | 3/%/03

End of test:
Time: | p§r 00

13.0 DataFile
Record file name

Hoder®  Cyc g -~ 5003

14.0 Certification

The undersigned certify that this procedure was performed in whole and that the data recorded
above is complete and accurate.

— Ny . . 7
Test Engineer Wb’/é‘ ﬂ// Date 2 /3 /0,5

This is to certify that the information obtained lnder thls test procedure is as represented and the
documentation is completed and correct.

s 1o [ 7%&,/// o 3/4/r3
/ .
Asserlzja?\lg ﬁ m Q Date L}/ / 21 / 0
\) — . t
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OPERATIONS ORDER No. GSE-016 Rev B Page 2

REVISION HISTORY

REV DATE NAME DESCRIPTION

NC | Dec. 20, 2001 R. Campbell | Initial release

A Feb. 14, 2002 R. Campbell | Added the disconnect of probe simulator.

B Feb. 24, 2003 R. Campbell | Updated figure 1, added figure 2, and changed steps
for timing test hardware changes per ICCB.
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Attachment 2
OPERATIONS ORDER No. GSE-016 Rev B Page 3

INTRODUCTION
This operations order connects a timing distribution box to the SRE, ECU, GSS Gyro Simulator
Interface, and SQUID simulator in the ITF for timing measurements. GSS that will be used Is -
specified and roll rate to be simulated.

DEFINITIONS
ITF = Integrated Test Facility
SRE = SQUID Readout Electronics
- TDB = Timing Distribution Box
ECU = Experiment Control Unit
TRE = Telescope Readout Electronics
T2ADM = TRE 2 Axis Differential Modulator

Assure = To perform whatever necessary fsteps are required to meet the condition.
Verify = To witness the condition. There shall be no steps taken to change the condition.

TOOLS and EQUIPMENT
Tools and Equipment Needed: :
One (1) Timing Distribution Box, 8A03008GSE-001
One (1)  Timing Distribution Box power transformer
One (1) Timing Distribution Box ECU cable, 8A03008GSE-501
One (1) Timing Distribution Box cable with rate select box, 8A03008GSE-502
Five (5) BNC cable
Three(3) BNC “T” adapter
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Operation Procedure Data Date Stamp

Number
SETUP NA
Step 1 Obtain ok to proceed from responsible engineer P
oK pv 3/3
‘ . o ll
Ok to proceed: &l Tacobsa~ / 3 _!”6565
Tre N
Step 2 P
REE initial GSS and Roll Rate to be used for Tlmung Test.
GSS TO BE CONFIGURED (initial one)
Kte
St m 3 3 4R
GSSH GSS#2 = GSSHa /3 fos | I STSE
ROLL RATE, Min/Cycle (Initial one) -
Ke_
0.0256 0.513 1.540 3.075
per Bl 6rvens T/afor tolicen
Step 3 POWER OFF P
ARy
Verify ITF power is off. 3/3/0 3 J16531
Step 4 P
Disconnect cable BA02698GSE-501 connector 2A33P3
from GPS receiver B 2A33 J3. 3 / g - mr:"
' Neen s
Note that this cable shall remain disconnected during timing /) 3|
test.
NA
NOTE: The following steps refer to Figure 1.
Step 5 ' [
Disconnect cable 8A02698GSE-501 connector 2A22P3 2 -
from GPS receiver A 2A22 J3. = . ‘7/ 3/ 03 ﬁ‘r%
: . (VR
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Operation Procedure Data Date Stamp
Number
Step 6 P
Connect cable 8A02698GSE-501 connector 2A22P3 to 3 ;'BH
TDB J6. /} / e
03 | 16535
(Connects TDB 1PPS signal to SRE)
Step 7 P
Disconnect existing BNC cable from GSS Gyro Simulator
Interface BNC specified in Step 2. 3/
BNC located in lower corner of GSS Gyro Simulator 5/ ©3 |-
Interface R f)}g\zi
(Note: Existing BNC cable originates from specified FWD ~ A
GSS PHV)
Step 8 P
Connect a new BNC cable from TDB J3 to the GSS Gyro }/ 3 /
Simulator Interface BNC specified in Step 2. o3 —tRTE
7
(located in lower corner of GSS Gyro Simulator Interface) 4165 45
Step 9 P
Connect a new BNC cable from the TDB J4 to the TEST ey
input of all four Squid Simulators using BNC Tees as 3/3/ Laatls
2 3 1’16” A1
necessary. . - RRELSAY
Step 10 : P
Connect the TDB ECU cable, 8A03008GSE-503, to TDB }[5 —~ir7e
I fo3 T
Step 11 P
Connect the TDB ECU cable, 8A03008GSE-503, P3E to Aft 3 / | s
ECU J3 3/0 AN 3
D3k
Step 12 P
Disconnect the following from FWD ECU 3 /
3
Probe Simulator cable 8A02849GSE-101 1A06P5 from /o 3| “ARE
FWD ECU J5 i”ﬁb&S
Probe Simulator cable 8A02711GSE-501 1A06P7 from
FWD ECU J7
Step 13 P
Connect the TDB ECU cable, 8A03008GSE-503, to the 3
following 3 By T
// / 3 G b, 51

cable P5E to Fwd ECU J5
cable P7E to Fwd ECU J7
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Operation Procedui"e Data Date Stamp
Number '
Step 14 P
Assure the TRE simulator is connected to a Fwd SRE as
follows and record which Fwd SRE it is connected to, A or
B.
TRE J2 to Fwd SRE J12 (cable 8A01410-101)
TRE J4 to Fwd SRE J11 (cable 8A01412-101) "?ggg_..h
J1o9J
TRE J5 to Fwd SRE J7 (cable 8A01413-101) 3/3 / 2
TRE connected to Fwd SRE B
(A, 2A110 or B, 2A111)
Step 15 P
Connect the TDB cable 8A03008GSE-502 to TDB J2. 3/ —HETE
3o N
3 J lbu-é5
Step 16 P
Connect the TDB cable 8A03008GSE-502 to T2ADM P3. 3 / T
303 | 6535
Step 17 P
Connect the TDB cable 8A03008GSE-502 PA7 to FWD . é A ]
SRE not specified in Step 14 J7 | 2 / a%e e 5‘550
Step 18 ! P
Disconnect cable 8A02698GSE-501 connector 2A111P10 - g
from AFT SRE B (2A111) J10. }/}/"‘5 ”76?
L ‘)‘ ")
Step 19 P
Set cable Clock Rate Selector switches, 8A03008GSE-502 3 / 3 /
SA1 and SA2, to rate specified in Step 2 by using Figure 1)3 ~#RT:
2. 1653
Step 20 | P
Assure the T2ADM J7 is connected to a TRE simulator o
J1directly without going through the TDB. }/ }/ ()\3 T;E'fﬁj;;
: ViDL
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Operation
Number

Procedure

Data

Date Stamp

Step 21

CURRENT SWITCH POSITION ;
Record the following switch and khob positions on the
T2ADM by circling current switch positions and recording
Rate knob setting.

X - Axis Y — Axis

Sine

Oft Off

Cosine /Cm

PQ‘ o >
Internal Internal
\___/ /

External External

FAEN

Rate Dial Setting = |.O 7

P

o d, .
]

!

A
vy

Step 22

Set the AXIS Signal Selection switches for both X and Y
axes on the T2ADM to SINE and INTERNAL.

Step 23

Connect TDB power supply from TDB J1 to facility power.

SYSTEM IS NOW CONFIGURED FOR A
TIMING TEST
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——— prerem
=] 12 Fwd SRE
s Fw oo J7] 2Axds [JB
g —tyising erential Modulator
% TRE [I1] L_|Ps T
ﬁ : SA1 8A2
f / |b— é @ o
g 5L I : Clock Rate Selector]
| B8AO3008GSE-502
i |-| PA7 [ J7 |
nz__Fwd SRE |, il
[J1 =
. , NE
. Timing Distribution Box
8A03008GSE-501
o L B
2A22P3
mf.ﬁé’e?;s"s"m now amuaes?—s?[_?munq ssiating
1 2A33P 1 4 x Test Input
EHETE Faa 2A110P10
547 J10
Fwd ECU Aft ECU /2\2 1S1Ii{)E Squid Simulators ;
sxiting > _sxisting
[2A111P10] Gyro
exsting existng Simulator
GSS
L_Jio | oY (8] Interface
Aft SRE (@SS number
2A111 spectiedn oy BNC
existing g~
GPS " X
Receiver 5a55]3 - wivins
a o [pA22J3] |
@dsting
He%gﬁer
B |2A33J3

Figure 1, Timing Test Interconnect
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Clock Rate Selector
Sine Period, SAt SA2
Minutes . | (MUXB) | (MUXA)
0.256 Low Low
0.513 Low High
1.54 High Low
3.075 High High

Figure 2, Clock Rate Selector

Attac';'gagxbt 2

Operation Procedure Data Date Stamp
Number
N/A
DISCONNECT
Step 24 Obtain ok to proceed from responsible engineer P
- T783
P, 7
Ok to proceed: 5‘5‘ ¥~ %ﬂ / o3 ST
signgture
POWER OFF P
Verify ITF power is off. 3,“” 93 \“65%[5
Step 25 3
Connect cable 8A0269868E 501 ’connector 2A33P3 to : ~AHTE
GPS receiver B 2A33 J3. 3/4 /03 | ngs Z{['
Step 26 P
Disconnect cable 8A02698GSE-501 connector 2A22P3 —~4 KTt
from TDB J6. 3>~[qu 3| J65
Step 27 P
Connect cable 8A02698GSE-501 connector 2A22P3 to .
GPS receiver A 2A22 J3. 34 )p 3 ngﬁ?r
. q \1'_ H
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Operation Procedure Data Date Stamp
Number
Step 28 P
Reconnect cable 8A02698GSE-501 connector 2A111P10 3 —hre
to AFT SRE B J10. /afa 5 Jiegss
Step 29 P
Disconnect BNC cable from TDB J3 and from GSS Gyro 3/4 / 0 —d
Simulator Interface BNC specified in Step 2. 3 ‘n’é {)nélb
Step 30 P
Reconnected BNC cable from GSS specified in Step 2 to 3 /
specified GSS Gyro Simulator Interface BNC. 4/ 03 ~+HTE
(Note: Existing BNC cable ongmates from specified FWD I }6555
GSS PHV)
Step 31 P
Disconnect BNC cables and “T"s from TDB J4 and from 3 ~#hH.
TEST input of all four Squid Simulators. / 4 p 3 J165 51
Step 32 P
Disconnect the TDB ECU cable from TDB J5 and from the
following
P3E from Aft ECU J3 2)ufo 3 Jlbﬁjs
PSE from Fwd ECU J5
P7E from Fwd ECU J7
Step 33 P
Reconnect the following to FWD ECU
Probe Simulator cable 8A02849GSE-101 1A06P5 to FWD
ECU J5 3 /"{03 > RIE
J16535
Probe Simulator cable 8A02711GSE-501 1A06P7 to FWD
ECU J7
Step 34 : P
Disconnect TDB cabie 8A03008GSE-502 from the following 3 /Lr
' / ol ~4} nr
Cable from TDB J2 , \”8‘
Cable from T2ADM P3 I

Cable from SRE J7
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Operation Procedure Data Date Stamp
Number
Step 35 P
Set T2ADM AXIS Signal Selection switches to their original 3 /(t
settings, reference Step 21. /0 3 thE
V16535
Step 36 P
Set T2ADM Rate knob to its original position, reference .
Step 21. 3/4/ 03 :’Tgs%rg
Step 37 P
Disconnect TDB power supply from TDB J1 and from
facility power. 34y 3 %&E
v
Step 38 | P
Return TDB, cables, and power supply to ITF stores. 3 / —#RIE
“lo3 | yikds
, 5
Step 999 Q.A. stamp, operations order complete. N/A |




Timing Test Rate Change History

Supplemental data

Timing Test Date 3/ 5 / 4 )

During the execution of the timing test, it is desired to collect data with more than one switch

selectable rates. The rates are selected by switches on a cable box as part of Assembly 502 of
8A03008GSE.

Record in the table the start time and the indicated rate setting each time the rates are
changed. The rate and switch settings are listed on the side of the switch control box.

Minutoa/Cyole Time Set Operater
0.25 - 455 /55 Bod Fewrley
0.5] [B:1S T

[.5Y 18415 /s

3.0 (92 HF ]
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ITF Timing Test

Table of Contents:

1.0 Revision History

2.0 Scope

3.0 Formal Requirements Verification
4.0 Reference Documents

5.0 Test Facilities

6.0 QA Provisions

7.0 Test Personnel

8.0 General Instructions

9.0 Hardware Safety Requirements
10.0 Hardware Configuration

11.0  Software Control

12.0 Start and End Times of Test
13.0 Data File Name

14.0 Completion of procedure

1.0 Revision History

P0939 Rev -

OO NOOAEA~ADAOOWWNOND

Rev Level

Comments/notes

Date

Revised By

First release of this test procedure

29-Aug-2002

P Shestople

2.0 Scope

This procedure documents Integrated Testing Facility (ITF) software versions and hardware
configurations used during GPB Timing Tests

This procedure [X] Does [[] Does not provide formal verification of GP-B requirements.
This procedure [] Does [X] Does not include constraints and restrictions for the Payload.
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ITF Timing Test

3.0 Formal Requirements Verification

This procedure documents hardware configuration and software versions used to verify

requirements shown in Table 1.

Attachment 3
P0939 Rev —

Section Title Part A | Part

3.1 T002, 11 Telemetry and Data Processing v

32 | TO003,3.6.6 |[Timing and Signal Processing v

3.3 | T003,7.6.5 |[Pointing and Light Intensity Signals v
3.4 | T003,16.1.1 [Primary Payload Clock Frequency v
3.5 T003, 16.4  |Payload-to-Spacecraft Synchronization v

3.6 | T003,16.4.1 |ATC Data Strobe Pulse Frequency v
3.7 T003, 16.5 |Payload Absolute Time Standard v
3.8 T003, 16.6 [Time Tagging 4
3.9 | T003.16.6.1 [GPS PPS Time Tag v
3.10 | T003, 16.6.2 [ATC Data Pulse Strobe Time Tag v

3.11 | T003, 16.6.3 [SQUID Readout Science Signals Time Tag v

3.12 | T003, 16.6.4 [Telescope Readout Science Signals Time Tag v

3.13 | TO003, 16.6.6 |Gyroscope Suspension System Science Signals Time v

Tagging

3.14 | T003, 16.6.7 |Experiment Control Unit Science Signals Time Tagging v
3.15 | SE-23, 3.2.1.3 |PPS Accuracy 4
3.16 | SE-23, 3.2.1.4 |PPS Ambiguity Resolution v

Table 1: GPB Timing Requirements

4.0 Reference Documents

4.1. MIL-STD-1686 Electrostatic Discharge Control Program for Protection of Electrical

and Electronic Parts, Assemblies, and Equipment
4.2. P0875

4.3. MIL-STD-1540C

GP-B Maintenance and Testing at all Facilities

Test Requirements for Launch, Upper-stage, and Space Vehicles,
Section 6.4.2.

5.0 Test Facility
Primary facility: Lockheed Palo Alto Integrated Testing Facility, Bldg. 205.

Page 30f8
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6.0 QA Provisions

6.1. This procedure shall be conducted on a formal basis to its latest approved and released
version. The QA Program Engineer (D. Ross) and the ONR representative (E. Ingraham)
shall be notified 24 hours prior to the start of this procedure. QA may monitor the execution
of all or part of this procedure should they elect to do so.

Dateftime, 2 / [0 / a3 lgyo Date/ﬂme;_w3 (6 o0
GP-B QA (B—Rossr ~k\ BU& LANG (P ONR (E. Ingraham)

6.2 Upon completion of this procedure, the Timing Test REE and the GP-B QA manager shall
certify her/his concurrence that the procedure was performed and accomplished in
accordance with the prescribed instructions by signing and dating his approval at the end of
this procedure.

7.0 Test Personnel

This document shall be completed only be persons familiar with hardware configuration and software
version control, or be those designated by the Timing Test REE at the time of test (redline names in
below as required).

7.1, Kelly Burlingham
7.2. Bill Given
7.3. Paul Shestople

8.0 General Instructions

8.1.  Redlines can be initiated by the test personnel listed in Section 7.0 and must be apprbved
by QA.

8.2. Test operators shall read this procedure in its entirety and resolve any apparent ambiguities
prior to beginning this test.

8.3. Any nonconformance or test anomaly should be reported by a Discrepancy Report. Refer to
the Quality Plan, P0108, for guidance. Do not alter or break test configuration if a test failure
occurs; notify quality assurance.

8.4. Only the following persons have the authority to exit/terminate this test or perform a retest:
test operators listed in Section 7.0 and GP-B QA.

Page 4 of 8



ITF Timing Test

9.0 Hardware Safety Requirements:

Attachm
P0839

Rev -

9.1. Hardware used in this test is ESD sensitive; speclal care shall be exercised per the

“Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts,
Assemblies, and Equipment”, MIL-STD-1686.

9.2. Lockheed facilities are under Lockheed configuration control. Only Rich Campbell, or his
' representative, may change ITF hardware configuration, and all such changes must be

documented.

9.3. Software version control must be strictly adhered to. Only Bill Given, or his representative,
may change software versions, and all such changes must be documented.

10.0 Hardware Configuration

Timing Test Hardware Configuration is shown schematically in Figure 1. Document Configuration by
completing table on next page.

Roll Frequency Sine Wave

Generator and Teléscope Simulator

1

! ,

Gyro sSQuID
Simulator Simulator 2
— g
Fwd Fwd Fwd a
ECU | | Gss | | TRE | gre | &
! ! ! k3

Aft Aft Aft
ECU | | GSS SRE [
1553 Bus §
7 <
u
SSR CCCA Gulton =

Box

Figure 1: Hardware Configuration

Page 5 of 8
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item | Equipment Description Qty Make PN SN Pedigree
Roll Frequency Sine Wave
1. Generator and Telescope 1 LMMS T2ADM 001 GSE
Simulator
2. Gyro Simulator 1 su GSS GYRO Simulator 001 GSE
3. SQUID Simulator 1 LMMS SRE SQUID Simulator 001 GSE
4, Forward ECU 1 LMMS 8A01313 001 FEU
5. Aft ECU 1 LMMS 8A00922 001 FEU
ITF 001
6. Forward GSS - 1 1 suU 26225-101 EV
See S0723
ITF 001
7. Aft GSS - 1 1 SuU 26224-101 EU
See 50723
8. TRE 1 LMMS TRE 004" EU
9. Forward SRE - A 1 LMMS 8A00848GSE-101 001 FEU
10. Aft SRE - A 1 LMMS 8A00920-101 001 FEU
1. Gulton Box 1 LMMS EAN60411-001-01 101 FEU
12. CCCA 1 LMMS 7578100-01 001 FEU
13. SSR 1 LMMS 161100 001 EU
14. Forward SRE - B 1 LMMS 8A00848GSE-101 002 FEU
15. Aft SRE-B 1 LMMS 8A00920-102 001 FEU
ITF 002
16. Forward GSS - 2 1 suU 26225-101 EU
See 50723
ITF 002
17. Aft GSS -2 1 su 26224-101 EV
See 50723
ITF 003
18. AftGSS -3 1 SuU 26224-101 FU
See S0723 '
ITF 004
19. At GSS - 4 1 SuU 26224-101 0 EU
See S0723
20. Timing Distribution Box 1 LMMS 8A03008GSE-502 001 GSE
21.
22,
23.
24,
25.
26.

Page 6 of 8
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12.0 Start and End of Test
Record start and end of test time

Test Operator: Name: '?4. J\ Sieg "'D? le
Start of test: D.a te: 3/ ,?/03

Time: /6300
End of test: D'a e Vte

Time: [0:00

13.0 Data Fite
Record file name

File Name:

— 5004

14.0 Certification

The undersigned certify that this procedure was performed in whole and that the data recorded
above is complete and accurate.

ya) B

Test Engineer W’?gﬁ% | Date| 3 / /F/O 3

This is to certify that the information obtai(ed under this test procedure is as represented and the
documentation is completed and correct.

s
] 1t

w222 o 7 T @ 4o
L_/ P
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P0939 Rev -

11.0 Software Control ,
Software version is documented by completing the following table.

Software Version ;
111 Oasis CSTOL HpoX ﬁ;P\B)
11.1.1 timing_test2.prc 1.9
11.1.2 scfpodon.prc LYo
11.1.3 fqt_ephem.prc /A
11.2 Command Load, modified for timing test Q pp ok
11.2.1 pong11921736.load )
11.22 pong11921736.tiine i
1123 [Mefinitioad TR
11.3 Relevant software versions in ITF
11.3.1 Onboard SPCs in EEPROM { - V3
11.3.2 MSS 3.40. |
1133 GSW 2.9.0.M
1134 GndRT S. .o
114 Other

G\es  Gmucame 1

L___@
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REVISION HISTORY

REV DATE

NAME

DESCRIPTION

"NC | Dec. 20, 2001 R. Campbell

Initial release

A Feb. 14, 2002 R. Campbell

"Added the disconnect of probe simulator.

- B Feb. 24, 2003 R. Campbell

Updated figure 1, added figure 2, and changed steps
for timing test hardware changes per ICCB.

C | March 17,2003 | R. Campbell

Updated figure 1, step 2, 7, 8, 29, and 30 to allow more
then one fwd GSS to be connected.

-Added Table 1 to record roll rates used.

Added step to assure all four SQUID simulators are
installed.

Added steps to configure SRE DAS interfaces to TRE.
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INTRODUCTION

This operations order connects a timing distribution box to the SRE, ECU, GSS Gyro Simulator
Interface, and SQUID simulator in the ITF for timing measurements. GSSs that will be used is
specified and roll rate to be simulated. During Timing Test changes in roll rates are recorded in
table.

: DEFINITIONS
ITF = Integrated Test Facility

SRE = SQUID Readout Electronics

TDB = Timing Distribution Box

ECU = Experiment Control Unit

TRE = Telescope Readout Electronics

T2ADM = TRE 2 Axis Differential Modulator

Assure = To perform whatever necessary steps are required to meet the condition.
Verify = To witness the condition. There shall be no steps taken to change the condition.

TOOLS and EQUIPMENT
Yools and Equipment Needed: T
One (1) Timing Distribution Box, 8A03008GSE-001
One (1) Timing Distribution Box power transformer
One (1) Timing Distribution Box ECU cable, 8A03008GSE-501 _
One (1) Timing Distribution Box cable with rate select box, 8A03008GSE-502
Eight (8) BNC cable
Six (6) BNC “T” adapter
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Page 4
Operation Procedure Data Date Stamp
Number -
SETUP A
Step 1 Obtain ok to proceed from responsible engineer F’@L
| 3// 7/ 0%
Ok to proceed: ' W :// 7/03-
Aignature
Step 2 SRE DAS INITIAL CONFIGURATION P
Record SRE to TRE interfaces below. 3 G~
g A J12 / { 7/0 3
TRE J2 mated to SRE# , SRE connector
(A orB) (J12 or J13)
g - kA
TRE J3-mated to SRE# , SRE connector
(AorB) (J12 or J13)
Step 3 P
REE initial GSS, SRE DAS, and initial Roll Rate to be used
for Timing Test. /s
GSS(s) TO BE CONFIGURED /i7/03
da~ &
GSS#1 GSS#2 GSS#3 GSSi#4
ROLL RATE, Min/Cycle (Initial one)
@
0.0256 0.513 1.540 3.075
TRE J2 mates to SRE# g A,v.SHE connector Ji3 .
(A or B) (J12 or J13)
TRE J3 mates to SRE# 6 , SRE connector I3 .
(AorB) (J120rJ13)
* Mark these options as “NA” if they are to remain as
specified in Step 2.
Step 4 POWER OFF P
. Lo
Verify ITF power is off. 7 7/" =
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SQUID Simulator Cable FEU SQ 1/2 to FWD SRE B J1

Operation Procedure Data ‘Date Stamp
Number
Step 5 SRE DAS RE-CONFIGURATION P PR
B} S 3 7/ ~ 1
Assure TRE to SRE cables are per Step 3. // 03 BN
Step 6 P
Disconnect cable 8A02698GSE-501 connector 2A33P3 3/ “
from GPS receiver B 2A33 J3. / 7/07
Note that this cable shall remain disconnected during timing
test.
N/A
NOTE: The following steps refer to Figure 1.
Step 7 P
Disconnect cable 8A02698GSE-501 connector 2A22P3 _;/ _
from GPS receiver A 2A22 J3. /7/0.7
Step 8 : P
Connect cable 8A02698GSE-501 connector 2A22P3 to
TDB J6. 7/7 (3
(Connects TDB 1PPS signal to SRE)
Step 9 ' P
Disconnect existing BNC cable(s) from GSS Gyro Simulator %1/03
Interface BNC(s) specified in Step 3.
BNC located in lower corner of GSS Gyro Simulator
Interface
(Note: Existing BNC cable originates from specmed FWD
GSS PHV) ,
Step 10 P
Connect a new BNC cable from TDB J3 to the GSS Gyro 3/ ,7/ 2
| Simulator Interface BNC(s) specified in Step 3. If more 0
then one GSS is specified use BNC “T”s as required at the
Gyro Simulator Interface to daisy chain units.
(located in lower corner of GSS Gyro Simulator Interface)
Step 11 - P
Connect a new BNC cable from the TDB J4 to the TEST . 3/,7/
input of all four Squid Simulators using BNC Tees as 03
necessary.
Step 12 P
: Disconnect SQUID from FWD SRE B (1A09) J1 and 6?/'
connect SQUID simulator as follows 3/1 1ﬁ 7 7)(76;‘
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Operation Procedure Data Date Stamp
Number
Step 13 . P@{,'
Connect the TDB ECU cable, 8A03008GSE-503, to TDB i }/ e ,‘7‘)]
J5. / %7 2
Step 14 L ’ ' P
' Connect the TDB ECU cable; 8A03008GSE-503, P3E to Aft
ECU J3 /
Step 15 _ P
Disconnect the following from FWD ECU
Probe Simulator cable 8A02849GSE-101 1A06P5 from
FWD ECU J5
Probe Simulator cable 8A02711GSE-501 1A06P7 from
FWD ECU J7
Step 16 . P
Connect the TDB ECU cable, 8A03008GSE-503, to the
following
cable P5E to Fwd ECU J5
cable P7E to Fwd ECU J7
Step 17 P
Assure the TRE simulator is connected to a Fwd SRE as
follows and record which Fwd SRE it is connected to, A or
B.
TRE J4 to Fwd SRE J11 (cable 8A01412-101)
TRE J5 to Fwd SRE J7 (cable 8A01413-101)
' 110) -
TRE connected to Fwd SRE A' CZ/’ ! )
(A, 2A110 or B, 2A111) \
Step 18 P
Connect the TDB cable 8A03008GSE-502 to TDB J2. \
Step 19 ' P
Connect the TDB cable 8A03008GSE-502 to T2ADM P3.
Step 20 P

Connect the TDB cable 8A03008GSE-502 PA7 to FWD
SRE not specified in Step 17 J7

F17/os

L
24765
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At i,%ggnyent 4

Operation Procedure Déta Date Stamp
Number
Step 21 P v
: Disconnect cable 8A02698GSE-501 connector 2A111P10 7//7/0 7 zav;m
from AFT SRE B (2A111) J10. .
Step 22 R . ' : P axr
Set cable Clock Rate Selector switches, 8A03008GSE-502
SA1 and SA2, to rate-specified in Step 3 by using Figure 7/7/'?
2.
Step 23 : Pag
Assure the T2ADM J7 is connected to a TRE simulator _7,’7/0
J1directly without going through the TDB. =
Step 24 CURRENT SWITCH POSITION P
Record the following switch and knob positions on the
T2ADM by circling current switch positions and recording
Rate knob setting. .
X - Axis Y - Axis 3/ 7/0 %
Sine
off ' off
Cosine Cosin
External | External |.
Rate Dial Setting = 2.07
Step 25 Pﬂ’"
Set the AXIS Signal Selection switches for both X and Y ?/, 7/0 2
axes on the T2ADM to SINE and INTERNAL.
Step 26 , )
Connect TDB power supply from TDB J1 to facility power. 3// 7ﬁ 3 -

B SYSTEM IS NOW CONFIGURED FOR A
| TIMING TEST
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' Operation | Procedure Data Date Stamp.
Number

| It is understood that the user selectable
| roll rate may change during the Timing
Test and changes shall be recorded in

1 Table 1.

| It is understood that the TRE to SRE DAS
| interface(s) may change upon Test
| Directors direction per step 27

P
REE specify SRE DAS reconfiguration below.
TRE J2 mates to SRE# , SRE connector
(A orB) (J12 or J13) N/
s
A v zi_,.f,o{"
TRE J3 mates to SRE# , SRE connector W" f’“" Lol
(A orB) (J12 or J13) N W’t,.‘; .
Mark this step as “NA” if DAS reconfiguration is not ‘ W/
required. Voo
Step 28 P
Assure SRE A and SRE B power is off prior to performing
this step. N
s step 3[1'8/07) Egé‘ﬁ?
Assure TRE to SRE cables are configured per Step 27. ) V9
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——— gty .mfm
oxisting. 2 FWdSRE R C s e e
‘}7‘ sy J7] 2Axis [J6
g ayisting I ifferential Modulator :
e rre[m | | P3 I I
ﬁ ' 1 SA1 SA2
/= é @
g new Clock Rate Selector]
| 8A03008GSE-502
8 PA7| J7 |
sz Fwd SRE exiating — l
[ J2
[
—
Timing Distribution Box K,
8A03008GSE-501 @j—-
5 % -
2A22P3 -
Mogcogeggbgsoa new BA02698GSE-501 | existing existi
L2A33P3}]—' I 4°x Test Input
FEEH FTE = 2A110P10
J5][J7 U3 10
Aft SRE Squid Simulators
Fwd ECU Aft ECU 2A110 ;
existing existing
[2A111P10] FWD Gyro
oxving exotng SGSS. |Simulator
J10 — g o | Interface g
Aft SRE < :
existing 2A11 1 . A existing N\ :
He%gi%er I: . o - . : :
: GSS irp '
(@Se Fower Simulator H
exdsting ‘ PHV:;(;:)IIIedanIO) 'nterface BnG I
Re(?:Zi?’/er : I— :
B |2A33J3 o X

Figure 1, Timing Test Interconnect
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Clock Rate Selector
Sine Perlod, SA1 SA2
Minutes | (MUXB) | (MUXA)
0.256 Low Low
0.513 Low High |
1.54 High Low
3.075 High High

% a5 Te Y € 9057 peT
Record in the table the start time and the indicated rate setting each time the rates are
changed once the initial rate is changed.

Figure 2, Clock Rate Selector

Minates/Cycle Time Set Operator
0. 51% q-00 k=
LSY 1.%0 Nz L
3,054 10, 0D (€ pes Ml [Pk 5. 05005

Table 1, Rate Settings

Operation Procedure Data Date Stamp
Number '
DISCONNECT N/A
Step 29 Obtain ok to proceed from responsible engineer P
Ok to proceed:_! // AL [ . /1/\ ) :)
signature N
Step30 | POWER OFF | i I
i . - )' O
Verify ITF power is off. / 3
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Atﬁgaguﬂent 4

Operation

Disconnect the TDB ECU cable from TDB J5 and from the
following

P3E from Aft ECU J3
PSE from Fwd ECU J5

'P7E from Fwd ECU J7

Procedure Data Date Stamp
Number
Step 31 - P
Disconnect cable 8A02698GSE-501 connector 2A22P3 ‘)/ [y / 2
from TDB J6. e ey
Step 32 | B3
Connect cable 8A02698GSE-501 connector 2A33P3 to 2 /,g —tp
GPS receiver B 2A33 J3. /@-'z, TN
. “ oy
Step 33 : P
Connect cable BA02698GSE-501 connector 2A22P3 to 5/
GPS receiver A 2A22 J3. iy
Step 34 T P
Reconnect cable 8A02698GSE-501 connector 2A111P10 3/ 1y / |
to AFT SRE B J10. v3 b
vy
Step 35 . P
Disconnect BNC cable from TDB J3 and from GSS Gyro / { )"/5
|| Simulator Interface BNC(s), including any BND “T”s, 3 S B
specified in Step 3.
Step 36 P
Reconnected BNC cable from GSS(s) specified in Step 3 to 3// 7/
specified GSS Gyro Simulator Interface BNC(s). / ¢ 3
(Note: Existing BNC cable originates from specified FWD
GSS PHV)
[Step 37 - - - ~ PRI
: - Disconnect BNC cables and “T"s from TDB J4 and from gt ?/ <3
TEST input of all four Squid Simulators.
Step 38 P
Disconnect SQUID Simulator from FWD SRE B (1A09) J1 D0
and connect SQUID as follows, 7 //'5 /J)f
SQUID Cable to FWD SRE B J1
Step 39 P
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Operation Procedure Data Date Stamp
Number
Step 40 P
Heconnect the following to FWD ECU /
? l -
Probe Simulator cable 8A02849GSE-101 1A06P5 to FWD 1 // O3
ECU J5
Probe Simulator cable 8A02711GSE-501 1A06P7 to FWD
ECUJ7
Step 41 P
Disconnect TDB cable 8A03008GSE 502 from the following 3/{ 2/
o
Cable from TDB J2 j
Cable from T2ADM P3
Cable from SRE J7
Step 42 :
Set T2ADM AXIS Signal Selection switches to their original
settings, reference Step 24.
Step 43
Set T2ADM Rate knob to its original position, reference
Step 24.
‘ | Step 44 P
Disconnect TDB power supply from TDB J1 and from ]t
facility power. 3/( § /03 s
Step 45 o o 3/“) P -
Assure TRE to SRE cables are configured per.Step 2. : / o I“IN
A . : SR 4 Rl I
Step 46 - : P
Return TDB, cables, and power supply to ITF stores. 3/ / 57 / ?
0, Ly
Stép 999 QA ‘éta:ﬁp, operéfions order complete. N/A 2 |
| : Aofs | Lomt
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ITF Timing Test

Table of Contents:

1.0 Revision History

2.0 Scope

3.0 Formal Requirements Verification
4.0 Reference Documents

5.0 Test Facilities

6.0 QA Provisions

7.0 Test Personnel

8.0 General Instructions

9.0 Hardware Safety Requirements
10.0 Hardware Configuration

11.0  Software Control

12.0  Start and End Times of Test
13.0 Data File Name

14.0 Completion of procedure

1.0 Revision History

POB3Y Rev -

W OO NONOMEEEWOWOWWNODN

Rev Level

Comments/notes

Date

Revised By

First release of this test procedure

29-Aug-2002

P Shestople

2.0 Scope

This procedure documents Integrated Testing Facility (ITF) software versions and hardware
configurations used during GPB Timing Tests

This procedure [X] Does [[] Does not provide formal verification of GP-B requireme_nts.
This procedure [T] Does BX] Does not include constraints and restrictions for the Payload.

Page 2 of 8:
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3.0 Formal Requirements Verification

This procedure documents hardware configuration and software versions used to verify

requirements shown in Table 1.

Section Title PartA | PartB

3.1 T002, 11 [Telemetry and Data Processing v
3.2 | T003,3.6.6 [Timingand Signal Processing v
3.3 | T003,7.6.5 |[Pointing and Light Intensity Signals v
3.4 | TO03,16.1.1 |Primary Payload Clock Frequency v

3.5 T003, 16.4  |Payload-to-Spacecraft Synchronization v

3.6 | T003, 16.4.1 |ATC Data Strobe Puise Frequency v
3.7 T003, 16.5 |Payload Absolute Time Standard v

3.8 T003, 16.6 [Time Tagging v

3.9 | T003.16.6.1 |GPS PPS Time Tag v

3.10 | T003, 16.6.2 [ATC Data Pulse Strobe Time Tag v
3.11 | T003,16.6.3 [SQUID Readout Science Signals Time Tag v
3.12 | TO003, 16.6.4 |Telescope Readout Science Signals Time Tag v
3.13 | T003, 16.6.6 Gyroscope Suspension System Science Signals Time v

Tagging

3.14 | TO003, 16.6.7 |Experiment Control Unit Science Signals Time Tagging v
3.15 | SE-23, 3.2.1.3 |PPS Accuracy v
3.16 | SE-23, 3.2.1.4 |[PPS Ambiguity Resolution 4

Table 1: GPB Timing Requirements

4.0 Referencé Documents

Electrostatic Discharge Control 'Program for Protection of Electrical

4.1, MIL-STD-1686
and Electronic Parts, Assemblies, and Equipment
4.2, P0875 GP-B Maintenance and Testing at all Facilities
4.3. MIL-STD-1540C Test Requirements for Launch, Upper-stage, and Space Vehicles,

6.0 Test Facility

Section 6.4.2,

Primary facility: Lockheed Palo Alto Integrated Testing Facility, Bldg 205.

Page 30f 8
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6.0 QA Provisions

6.1.  This procedure shall be conducted on a formal basis to its latest approved and released
version. The QA Program Engineer (D. Ross) and the ONR representative (E. Ingraham)
shall be notified 24 hours prior to the start of this procedure. QA may monitor the execution
of all or part of this procedure should they elect to do so.

Dateftime; 4) ! I o3 | Date/time: ‘// // ﬂ' }

GP-B QA (D. Ross) & B £ L INGHeF~ ONR (E. Ingraham)

6.2. Upon completion of this procedure, the Timing Test REE and the GP-B QA manager shall
certify herhis concurrence that the procedure was performed and accomplished in
accordance with the prescribed instructions by signing and dating his approval at the end of
this procedure.

7.0 Test Personnel

This document shall be completed only be persc;ns familiar with hardware configuration and software
version control, or be those designated by the Timing Test REE at the time of test (redline names in
below as required).

7.1. Kelly Burlingham
7.2 Bill Given
7.3. Paul Shestople

8.0 General Instructions

8.1. Redlines can be initiated by the test personnel listed in Section 7.0 and must be approved
by QA.

8.2.  Test operators shall read this procedure in its entirety and resolve any apparent ambiguities
prior to beginning this test. '

8.3.  Any nonconformance or test anomaly should be reported by a Discrepancy Report. Refer to
the Quality Plan, P0108, for guidance. Do not alter or break test configuration if a test failure
occurs; notify quality assurance.

8.4.  Only the following persons have the authority to exitterminate this test or perform a retest:
test operators listed in Section 7.0 and GP-B QA.

Page4of 8
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9.0 Hardware Safety Requirements:

9.1.  Hardware used in this test is ESD sensitive; special care shall be exercised per the
“Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts,
Assemblies, and Equipment”, MIL-STD-1686.

9.2. Lockheed facilities are under Lockheed configuration control. Only Rich Campbell, or his

representative, may change ITF hardware configuration, and all such changes must be
documented.

9.3.  Software version control must be strictly adhered to. Only Bill Given, or his representative,
may change software versions, and all such changes must be documented.

10.0 Hardware Configuration

Timing Test Hardware Configuration is shown schematically in Figure 1. Document Configuration by
completing table on next page.

Roll Frequency Sine Wave
Generator and Telescope Simulator

—

v R
Silﬁx:;or | Si?l?ljli';lt)or 8
| I &
Fwd Fwd Fwd | |3
Ecu | | Ggss | | TRE™ gre | |8
7 7 7 k3
Aft Aft Aft
ECU GSS SRE .
1553 Bus §
7 - n
Gulton 5
SSR CCCA BOX 2

Figure 1: Hardware Configuration

Page 5of 8
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tem | Equipment Description Qty Make PN 8N Pedigree
Roll Frequency Sine Wave
1. Generator and Telescope 1 LMMS T2ADM 001 GSE
Simulator
2, Qyro Simulator 1 sU GS8S GYRO Simulator 001 GSE
3. SQUID Simulator 1 LMMS SRE SQUID Simulator 001 GSE
4, Forward ECU 1 LMMS B8A01313 001 FEVU
5. Aft ECU 1 LMMS 8A00822 001 FEU
F
6. Forward GSS - 1 1 suU 26225-101 ITF 001 EVU
See 80723
ITF 001
7. ARt GSS - 1 1 SuU 26224-101 EU
See S0723
TRE 1 LMMS TRE 004 EV
. Forward SRE - A 1 LMMS 8A00848GSE-101 001 FEU
10. | ARSRE-A 1 LMMS 8A00920-101 001 FEU
11. Guiton Box 1 LMMS EAN60411-001-01 101 FEU
12. CCCA 1 LMMS 7578100-01 001 FEU
13. SSR 1 LMMS 161100 o EU
14, Forward SRE - B 1 LMMS B8A00848GSE-101 002 FEU
15. Aft SRE-8 1 LMMS 8A00920-102 001 FEU
16 Forward GSS -2 1 Su 26225-101 ITF 002 EU
) See 0723
ITF 002
17. At GSS -2 1 suU 26224-101 EU
See S0723
ITF
18. At GSS - 3 1 sV 26224-101 003 FU
See $0723
19. At GSS - 4 1 SuU 26224-101 ITF 004 EU
See S0723
20. | Timing Distribution Box 1 LMMS 8A03008GSE-502 001 GSE
21.
22,
23.
24,
25.
26.

Page 6 of 8
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11.0 Software Control
Software version is documented by completing the following table.
Software ' Version
11.1 Oasis CSTOL
11.1.1 timing_test2.prc b.lO
1.1.2 scfpodon.pre .49
11.1.3 fqt_ephem.prc
11.2 Command Load, modified for timing test
11.2.1 pong119217386.load . HAL MW AT
11.2.2 pong11921736.tline AU i
11.2.3 at_init.load -
1.3 Relevant software versions in ITF
11.3.1 Onboard SPCs in EEPROM
11.3.2 MSS 2 4. o
11.3.3 GsSw 2.9. 0
11.3.4 GndRT S.1,0.%
11.4 Other
IR SOFT LIARE {. 1 &J"‘~B
VNSP‘G
pa—

Page 7 of 8
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ITF Timing Test

12.0 Start and End of Test
Record start and end of test time

P0B39 Rev —

Test Operator: Name: ?"/J ’ ( ﬁ} o
Start of test: Date: 5// 7/ 4 ;

Time: [ @. o0
End of test: Date: 4/ ﬁo)

Time: /0 op

13.0 DataFlle
Record file name

File Name: — 5’00 ;

14.0 Certification

The undersigned certify that this procedure was performed in whole and that the data recorded

above is complete and accurate.

Test Engineer W

Jate

1/9/03

This is to certlfy that the information obtamed under this test procedure is as represented and the

documentation is completed and correct.

/

- 7 SU gp

e

ate

1/8723

Timing Test
&\
/

Quality é / (T SU -5
Assurance r/? 7? 2
"t L4 ( : Al V\

Date

e

{(a (oz
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s | OPERATIONS ORDER No. GSE-016 Rev C
. March 17, 2003
Page 1 of 12
| W13
OPERATIONS ORDER
| | SU 6P
RELATIVITY MISSION & =
SPACECRAFT
MISSION
SPACECRAFT
TITLE: ITF Timing Test
DRAWING: . DWG REV.
S/N: S/N  Unit
( .
LOG No: ITF 48
; o R L
ORIGINATOR:  Rich Campbell (o, EXT: 42141
APPROVAL: Py Jgé‘z{
CHARGE NO:  F1-WMEE-GAAA . QA A\/C‘“ 6"7/2 fofrs
i | T UDATE ©
NOTE:

* Al redlines must be stamped by Q.A.

* Al steps shall be performed in sequence unless otherwise noted as to why on back of
page and approved by originator and Q.A prior to being performed.

-

a4

LOCKHEESD m"lrlw

Lockheed Marﬁd Missiles & Space, Co.
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REVISION HISTORY
REV DATE NAME DESCRIPTION
NC | Dec. 20, 2001 R. Campbell | Initial release
A Feb. 14, 2002 R. Campbell | Added the disconnect of probe simulator.
B Feb. 24, 2003 R. Campbell | Updated figure 1, added figure 2, and changed stepé
for timing test hardware changes per ICCB.
C March 17,2003 | R. Campbell | Updated figure 1, step 2, 7, 8, 29, and 30 to allow more

then one fwd GSS to be connected.

Added Table 1 to record roll rates used.

Added step to assure all four SQUID simulators are
installed.

Added steps to configure SRE DAS interfaces to TRE.

Table of Contents

INTRODUCGTION.......ctiiitirniriteites et st enretesessesaesssessestasseseesassesassessessesansansesenssnsersarsensessassnnns .3
DEFINITIONS ..ottt crrece s st sse st et saest e e s s et e b e et e sssenaes s esessesaessestassaesaesnsessnessessanss 3
TOOLS and EQUIPMENT .......oiiiiieieeriieeseresneeassessesssesesssssessanssnssnsssssssssessrsssssasssensessessensessessssans 3
SETUP ..ottt et cerene e esnesses st s st s tastssse s e sre s e sa e sbeesesnesaesaessessesnsensenssessnnasnosens 4
DISCONNECT ...ttt ress bbb es s sa s s sh s s sae st b st s stasabsases 10
List of Figures

Fig'ure 1, TIMING TSt INTEICONNECL........coeierieirriereenerreientesieeesessereesaesessesessesnssessssessesessessenssssennns 9
Figure 2, ClOCK Rate SelECION .......cccuvnuiiiiirieinrenenincnessnsrerssesaensssessesessesssssssssessessessssassasssessensen 10
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INTRODUCTION

This operations order connects a timing distribution box to the SRE, ECU, GSS Gyro Simulator

interface, and SQUID simulator in the ITF for timing measurements. GSSs that will be used are
specified and roll rate to be simulated. During Timing Test changes in roll rates are recorded in
table.

DEFINITIONS
ITF = Integrated Test Facility
SRE = SQUID Readout Electronics
TDB = Timing Distribution Box
ECU = Experiment Control Unit
TRE = Telescope Readout Electronics
T2ADM = TRE 2 Axis Differential Modulator
TRE = Telescope Readout Electronics

Assure = To perform whatever necessary steps are required to meet the condition.
Verify = To witness the condition. There shall be no steps taken to change the condition.

TOOLS and EQUIPMENT
Jools and Equipment Needed: '
One (1) Timing Distribution Box, 8A03008GSE-001
One (1) Timing Distribution Box power transformer
One (1) Timing Distribution Box ECU cable, 8A03008GSE-501
One (1)  Timing Distribution Box cable with rate select box, 8A03008GSE-502
Eight (8) BNC cable
Six (6) BNC “T” adapter
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Operation Procedure Data Date Stamp
Number :
SETUP N/A
Step 1 Obtain ok to proceed from responsible engineer 4 P
[1/o Soddlp
Ok to proceed: ) 14—
ure Q
Step 2 SRE DAS INITIAL CONFIGURATION P
Record SRE to TRE interfaces below. /.
TRE J2 mated to SRE#___f\ | SRE connector_J | o 4111
(A orB) (12 or J13) 4.!7/03 416535
TRE J3 mated to SRE#__ & , SRE connector_J |2,
(A or B) (J12 or J13)
Step 3 P
REE initial GSS, SRE DAS, and initial Roll Rate to be used
for Timing Test.
GSS(s) TO BE CONFIGURED
— l./
GSSH GSS#2 GSS#3 GSS#a k] 7/0_3 ~
A BT
! .76537%;:
ROLL RATE, Min/Cycle (initial one)
0.256 0513 1.540 3075
TRE J2 mates to SRE#___ i, SRE connector_J |3 *
(A=1A08 or B=1A09) (J12 or J13)
.THE J3 mates to SRE#__ 8 | SRE connector Ji3 - -
(A=1A08 or B=1A09) (J12 or J13)
* Mark these options as “NA” if they are to remain a
specified in Step 2. -
Step 4 POWER OFF ==

Verify ITF power is off.

-#RIE

16535
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Operation Procedure Data Date Stamp
Number
Step 5 SRE DAS RE-CONFIGURATION P ™
Assure TRE to SRE cables are per Step 3. 4/ 7/0 3 J?gggg
Step 6 |rP
Disconnect cable 8A02698GSE-501 connector 2A33P3 4,/
from GPS receiver B 2A33 J3. 7/0 , -
3 _,‘11'1’371:
Note that this cable shall remain disconnected during timing 1663
test.
NA
NOTE: The following steps refer to Figure 1. 1
Step 7 B
Disconnect cable 8A02698GSE-501 connector 2A22P3 4-/9 / R
from GPS receiver A 2A22 J3. 03 /] /3
vI6d3s
) N
Step 8 P
Connect cable 8A02698GSE-501 connector 2A22P3 to A /
TDB J6. 7/ Fhre
(Connects TDB 1PPS signal to SRE) ‘
Step 9 P
Disconnect existing BNC cable(s) from GSS Gyro Simulator
Interface BNC(s) specified in Step 3. & / 7/
BNC located in lower corner of GSS Gyro Simulator / 0 3
Interface ‘H&%YE
‘ ]
(Note: Existing BNC cable originates from specified FWD
GSS PHV)
Step 10 v P
Connect a new BNC cable from TDB J3 to the GSS Gyro
Simulator Interface BNC(s) specified in Step 3. If more L" /
then one GSS is specified use BNC “T"s as required at the 7/0 A0
Gyro Simulator Interface to daisy chain units. 3 4/]55\;';‘.{
(located in lower corner of GSS Gyro Simulator Interface) - "
Step 11
Connect a new BNC cable from the TDB J4 to the TEST 4 / .
input of all four Squid Simulators using BNC Tees as 7/03 1 i)
necessary. Y 6833
Step 12 P
Disconnect SQUID from FWD SRE B (1A09) J1 and
connect SQUID simulator as follows lf{ 7 /0 3o
M
SQUID Simulator Cable FEU SQ 1/2 to FWD SRE B J1 \fi ]6‘5"- .
N
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Operation Procedure Data Date Stamp
Number
Step 13 ‘ . P
Connect the TDB ECU cable, 8A03008GSE-503, to TDB 4/ ‘7#’5[1'{!'_.
J5. 7/ o1 | V16535
Step 14 P
Connect the TDB ECU cable, 8A03008GSE-503, P3A to Aft ((. 7 ' 8T
ECU J3 03 | vI653:
Step 15 P
Disconnect the following from FWD ECU
Probe Simulator cable 8A02849GSE-101 1A06P5 from 4'/ 7/ 0
FWD ECU J5 3 i
Probe Simulator cable 8A02711GSE-501 1A06P7 from "’653 g
FWD ECU J7
Step 16 P
Connect the TDB ECU cable, 8BA03008GSE-503, to the
following ' 4%
) RN
cable P5E to Fwd ECU J5 7/p 3 165"
cable P7E to Fwd ECU J7
Tstep17 , - P
Assure the TRE simulator is connected to a Fwd SRE as
follows and record which Fwd SRE it is connected to, A or
B.
TRE J4 to Fwd SRE J11 (cable 8A01412-101)
TRE J5 to Fwd SRE J7 (cable 8A01413-101) 4 /.) -
“SARIE
73 J765§75E
TRE connected to Fwd SRE
: (A=1A08 or B=1A09)
Step 18 4 P
Connect the TDB cable 8A03008GSE-502 to TDB J2. / 7 /03 ~¢ b
l/7653’&
W35
Step 19 ' : P
Connect the TDB cable 8A03008GSE-502 to T2ADM P3. 4{ . / -'jf"/"
3 | Vissss
V9
Step 20 P
Connect the TDB cable 8A03008GSE-502 PA7 to FWD 4 ~s
SRE not specified in Step 17 J7 /7 / 03 "’6‘5@?
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.| Operation Procedure Data Date Stamp
I Number
Step 21 ] , P
Disconnect cable 8A02698GSE-501 connector 2A111P10 Ir/ 7/
from AFT SRE B (2A111) J10. 03 2R
| | 1653
Step 22 P
Set cable Clock Rate Selector switches, 8A03008GSE-502 4 /7 .
SA1 and SA2, to rate specified in Step 3 by using Figure / s
o 03 d ] \55';_.
Step 23 - P
Assure the T2ADM J7 is connected to a TRE simulator q, ~pR:
J1idirectly without going through the TDB. 1 I 03 JiE 53‘3
Step 24 CURRENT SWITCH POSITION P
Record the following switch and knob positions on the
T2ADM by circling current switch positions and recording
Rate knob setting.
X - Axis Y - Axis 4 / S,
\S‘I@ Sine | /O 3 | 5&.-;_,
Off Of ' '
PN
Cosine @_sin;)
: | Internal > ( InterTa\ll—>
— ]
External External
Rate Dial Setting=_2 . O 7/
Step 25 P
Set the AXIS Signal Selection switches for both X and Y Q.{ 7 "#Im_:
. axes on the T2ADM to SINE and INTERNAL. - z 3 1”653 5
Step 26 P
Connect TDB power supply from TDB J1 to facility power. & /-7 /0\3

SYSTEM IS NOW CONFIGURED FOR A
TIMING TEST
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Operation - Procedure ‘Data | Date Stamp '

Number

It is understood that the user selectable
roll rate may change during the Timing
Test and changes shall be recorded in
Table 1.

It is understood that the TRE to SRE DAS
interface(s) may change upon Test
Directors direction per step 27

REE specify SRE DAS reconfiguration below.

TRE J2 mates to SRE# , SRE connector

(A or By (J12 or J13)
N/ A [H / '1/03 NI

TRE J3 mates to SRE# , SRE connector

(AorB) (J12 or J13)
Mark this step as “NA” if DAS reconfiguration is not
required.

Step 28 _ P

Assure SRE A and SRE B power is off prior to performing
this step. 4 / RIE

Assure TRE to SRE cables are configured per Step 27.
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ng Q)dq*mi | .
oxist 2 ‘ .
a1 Fwd SRE “wTT7) 2Ads [T ~
z T""‘“ erential Modulator
S P3
4 TRE [JT] |
B 8A1 8A2
/T~ ¢ ¢l
. how | Clock Rate Select
| B8A03008GSE-502
-§ I-| PA7 | J7 |
g2 Fwd SRE]. ... g new
[ J2 | l ' |
J1
—
- Timing Distribution Box 3}
8A03008GSE-501 @___}.__
|;E| JG i new
: 2A22P
£CU Cable
8AO03008GSE-503 naw 8AD2608GSE-501 | wxsting ' axist
2A33P 1 4 x Test Input
el pre P 2A110P10
Aft SRE Squid Simulators
Fwd ECU| | Aft ECU 2A110 ;
existing existing
[2A111P10] FWD Gyro
civing g SSS |simulator
LJio_ | vy 0| Interface gy
Aft SRE < H
eising 2A111 wdsting pal :
R GPS | axisting :
eceiver :
(G50 Sonper Simulator H
existing mvﬁm;ﬂodanIO) 'nterface - I
Receiver
B 2A33J3 _ i - b4

Figure 1, Timing Test Interconnect
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Clock Rate Selector

Sine Period,

SA1

- SA2

Minutes | (MUXB) | (MUXA) Bor W
0.256 Low Low

0513 | Low | High | 0,06
154 | High | Low .
3.075 High | High

Figure 2, Clock Rate Selector

Y

Record in the table the start time and t

changed once the initial rate is changed.

We indicated rate setting each time the rates are

Indicated Rate,

Minutes/Cycle Time Set LA/L Operator
0.51 /0.064 5 4o h &
3.0 6:57 [
©.064 706 K 5
256 1+ 30 L 75
2.513 9:08 . i}
Table 1, Rate Settings » X
L (.54 9:32 L S
Z.075 T ol 7s |
Operation Procedure Data Date Stamp
Number
DISCONNECT WA
Step 29 Obtain ok to proceed from responsuble engmeer n / Py /03 P
Ok to proceed: (/JD(L [) nf-\ %; 7 3 & ‘S
signature ey
| Step 30 POWER OFF P._, -
Verify ITF power is off. ("N/ 0} 4“65 ub
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Operation Procedure Data Date Stamp
{  Number
Step 31 P
Disconnect cable 8A02698GSE-501 connector 2A22P3 (f(g 3Py
from TDB J6. 03 i6s J/b
Step 32 P
Connect cable 8A02698GSE-501 connector 2A33P3 to Lf/g ~Sp
GPS receiver B 2A33 J3. 23| /’6\‘{ ;
Step 33 P
Connect cable 8A02698GSE-501 connector 2A22P3 to L'. 8
GPS receiver A 2A22 J3. / / 0 “#R1E
3 Ji6s3E
J§
Step 34 P
, Reconnect cable 8A02698GSE-501 connector 2A111P10 4 RIE
to AFT SRE B J10. Y//‘)J JIg5 35
Step 35 : P
Disconnect BNC cable from TDB J3 and from GSS Gyro 4‘/ % .
Simulator Interface BNC(s), including any BND “T”s, /) 3 ;ﬁ;'f’l'{'ft
specified in Step 3. 6535
Step 36 P
Reconnected BNC cable from GSS(s) specified in Step 3 to 4
specified GSS Gyro Simulator Interface BNC(s). / ¢ /0 ~4RIE
'-." ‘ »
(Note: Existing BNC cable originates from specified FWD j ,"65%
GSS PHV)
Step 37 , P
Disconnect BNC cables and “T"s from TDB J4 and from 4/ , -
TEST input of all four Squid Simulators. ¢ / ) 3 J?‘ésa:.!;
Vo9
Step 38 P
: Disconnect SQUID Simulator from FWD SRE B (1A09) J1 o
and connect SQUID as follows, 4 / { / []g%ﬂz
o by ;‘;
SQUID Cable to FWD SRE B J1 03 :
Step 39 ‘ P
Disconnect the TDB ECU cable from TDB J5 and from the
following 47' 4 / —th
0 "Rt
P3E from Aft ECU-J3 = J1653;
PSE from Fwd ECU J5
P7E from Fwd ECU J7
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Operation Procedure Data Date Stamp
Number _
Step 40 . P
Reconnect the following to FWD ECU Z., / ;
Probe Simulator cable 8A02849GSE-101 1A06P5 to FWD /O }
ECU J5 26 fvem
J6s
Probe Simulator cable 8A02711GSE-501 1A06P7 to FWD b
ECU J7
Step 41 P
Disconnect TDB cable 8A03008GSE-502 from the following _
Cable from TDB J2 4 / 8 IR
Cable from T2ADM P3 OY PV
Cable from SRE J7
Step 42 P
Set T2ADM AXIS Signal Selection switches to their original - . '*#RTE
settings, reference Step 24. . [7‘/ Y / 0%, 116535
Step 43 P
Set T2ADM Rate knob to its original position, reference RIE
Step 24. 4-/ d /03 165 35
Step 44 , P
Disconnect TDB power supply from TDB J1 and from é,. \43-;&-
tacility power. ¥ / 03 J165 5,5
Step 45 P
Assure TRE to SRE cables are configured per Step 2. 4_'/? / —
| 03116535
Step 46 _ P
Return TDB, cables, and power supply to ITF stores. (1‘/ g / ?) : 1}.]76*5%75
0 V. J
Step 999 | Q.A. stamp, operations order complete. N/A 'f 0F =
/% 3 606843
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ITF Timing Test

Table of Contents:

1.0 Revision History

2.0 Scope

3.0 Formal Requirements Verification
4.0 Reference Documents

5.0 Test Facilities

6.0 QA Provisions

7.0 Test Personnel

8.0 General Instructions

9.0 Hardware Safety Requirements
10.0  Hardware Configuration

11.0  Software Control

12.0  Start and End Times of Test
13.0 Data File Name

14.0  Completion of procedure

1.0 Revision History

P0939 Rev -

@ 00O NGOG OWWWLWNDND

Rev Level

Comments/notes

Date

Revised By

First release of this test procedure

29-Aug-2002

P Shestople

2.0 Scope

This procedure documents Integrated Testing Facility (ITF) software versions and hardware
configurations used during GPB Timing Tests

This procedure [X] Does [[] Does not provide formal verification of GP-B requirements.
This procedure [] Does [XI Does not include constraints and restrictions for the Payload.

Page 2 of 8
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Attachment 7

3.0 Formal Requirements Verification

This procedure documents hardware configuration and software versions used to verify
requirements shown in Table 1.

Section Title Part A | PartB
3.1 T002, 11 Telemetry and Data Processing v
3.2 T003, 3.6.6 |Timing and Signal Processing v
3.3 T003,7.6.5 |Pointing and Light Intensity Signals v
3.4 | TO003, 16.1.1 |Primary Payload Clock Frequency v
35 T003, 16.4 |Payload-to-Spacecraft Synchronization v
3.6 | TO03, 16.4.1 |ATC Data Strobe Pulse Frequency v
3.7 T003, 16.5 |Payload Absolute Time Standard v
38 T003, 16.6 |Time Tagging v
3.9 | T003.16.6.1 |GPS PPS Time Tag v
3.10 | TO003, 16.6.2 |ATC Data Puise Strobe Time Tag v
3.11 | T003, 16.6.3 |SQUID Readout Science Signals Time Tag v
3.12 | TOO03, 16.6.4 (Telescope Readout Science Signals Time Tag v
3.13 | T003, 16.6.6 |Gyroscope Suspension System Science Signals Time v
Tagging
3.14 | TO0O03, 16.6.7 |Experiment Control Unit Science Signals Time Tagging v
3.15 | SE-23, 3.2.1.3 |PPS Accuracy v
3.16 | SE-23, 3.2.1.4 |PPS Ambiguity Resolution v

Table 1: GPB Timing Requirements

4.0 Reference Documents

Electrostatic Discharge Control Program for Protection of Electrical

4.1. MIL-STD-1686
and Electronic Parts, Assemblies, and Equipment
4.2, P0875 GP-B Maintenance and Testing at all Facilities
4.3. MIL-STD-1540C Test Requirements for Launch, Upper-stage, and Space Vehicles,

5.0 Test Facility

Section 6.4.2.

Primary facility: Lockheed Palo Alto Integrated Testing Facility, Bidg. 205.

Page 3 of 8
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6.0 QA Provisions

6.1. This procedure shall be conducted on a formal basis to its latest approved and released
version. The QA Program Engineer (D. Ross) and the ONR representative (E. Ingraham)
shall be notified 24 hours prior to the start of this procedure. QA may monitor the execution
of all or part of this procedure should they elect to do so.

244N
Date/time; 5; [ 01/ 0} % Date/time:
GP-B QA (b-Ross) «K ?30 Yy, M@W« ONR (E. Ingraham)

6.2. Upon completion of this procedure, the Timing Test REE and the GP-B QA manager shall
certify her/his concurrence that the procedure was performed and accomplished in
accordance with the prescribed instructions by signing and dating his approval at the end of
this procedure.

7.0 Test Personnel

This document shall be completed only be persons familiar with hardware configuration and software
version control, or be those designated by the Timing Test REE at the time of test (redline names in
below as required).

7.1. Kelly Burlingham
7.2 Bill Given
7.3. Paul Shestople

8.0 General Instructions

8.1. Redlines can be initiated by the test personnel listed in Section 7.0 and must be approved
by QA.

8.2. Test operators shall read this procedure in its entirety and resolve any apparent ambiguities
prior to beginning this test.

8.3. Any nonconformance or test anomaly should be reported by a Discrepancy Report. Refer to
the Quality Plan, P0O108, for guidance. Do not alter or break test configuration if a test failure
occurs; notify quality assurance.

8.4. Only the following persons have the authority to exit/terminate this test or perform a retest:
test operators listed in Section 7.0 and GP-B QA.
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ITF Timing Test

9.0
9.1.

9.2.

9.3.

10.0

Hardware Safety Requirements:

Attachment 7

P0939 Rev -

Hardware used in this test is ESD sensitive; special care shall be exercised per the
“Electrostatic Discharge Control Program for Protection of Electrical and Electronic Parts,
Assemblies, and Equipment”, MIL-STD-1686.

Lockheed facilities are under Lockheed configuration control. Only Rich Campbell, or his
representative, may change ITF hardware configuration, and all such changes must be

documented.

Software version control must be strictly adhered to. Only Bill Given, or his representative,
may change software versions, and all such changes must be documented.

Hardware Configuration

Timing Test Hardware Configuration is shown schematically in Figure 1. Document Configuration by
completing table on next page.

Roll Frequency Sine Wave
Generator and Telescope Simulator

v

Gyro
Simulator

SQUID
Simulator

v

Fwd
ECU

Fwd
GSS

TRE

Fwd

SRE

v

Aft
ECU

Aft
GSS

1553 Bus

v

Aft
SRE

v

SSR

CCCA

Gulton

Zero Crossing Pulse

Box

Figure 1: Hardware Configuration

10 Hz Strobe
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Item | Equipment Description Qty Make PN SN Pedigree
Roll Frequency Sine Wave
1. Generator and Telescope 1 LMMS T2ADM 001 GSE
Simulator
2. Gyro Simulator 1 SU GSS GYRO Simulator 001 GSE
3. SQUID Simulator 1 LMMS SRE SQUID Simulator 001 GSE
4, Forward ECU 1 LMMS 8A01313 001 FEU
5. Aft ECU 1 LMMS 8A00022 001 FEU
ITF 001
6. Forward GSS - 1 1 Su 26225-101 EU
See S0723
ITF 001
7. Aft GSS - 1 1 SuU 26224-101 EU
See S0723
8. TRE 1 LMMS TRE 004 EU
9. Forward SRE - A 1 LMMS 8A00848GSE-101 001 FEU
10. Aft SRE - A 1 LMMS 8A00920-101 001 FEU
11. Gulton Box 1 LMMS EANG60411-001-01 101 FEU
12. CCCA 1 LMMS 7578100-01 001 FEU
13. SSR 1 LMMS 161100 001 EU
14, Forward SRE ~ B 1 LMMS 8A00848GSE-101 002 FEU
15. Aft SRE-B 1 LMMS 8A00920-102 001 FEU
ITF 002
16. Forward GSS - 2 1 SuU 26225-101 EU
See S0723
ITF 002
17. Aft GSS -2 1 SuU 26224-101 EU
See S0723
ITF 003
18. AftGSS -3 1 Su 26224-101 FU
See S0723
ITF 004 :
19. ARt GSS -4 1 SuU 26224-101 EU
See 50723
20. Timing Distribution Box 1 LMMS 8A03008GSE-502 001 GSE
21.
22.
23.
24,
25.
26.
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11.0  Software Control
Software version is documented by completing the following table.

Software Version

111 Oasis CSTOL
11.1.1 timing_test2.prc L A
11.1.2 scfpodon.prc 1.4 D
11.1.3 fqt_ephem.prc A
1.2 Command Load, modified for timing test ~NIA
11.2.1 pong11921736.load TEENTY. D
11.2.2 pong11921736.tline RIS
11.2.3 at_init.load ATC ~(NIT . LOA D alwles  [L,4€ 20
11.3 Relevant software versions in ITF
11.3.1 Onboard SPCs in EEPROM - 136
11.3.2 MSS nY . 0.
11.3.3 GSW 2.2.09
1134 GndRT , =.\.0.4
11.4 Other ] 3 '

- (SS. PRE -0
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12.0 Start and End of Test
Record start and end of test time

Test Operator: Name: Q /V”\( W

\
Start of test: Date: 5149 [075
Time: | [4:.00
End of test: D,a te: ; / w/ 0%
Time: 10:00

13.0 DataFile
Record file name

File Name: P /

0{#‘4’%—)’9%6/ C\/c{e /5'0@9/

14.0 Cenrtification

The undersigned certify that this procedure was performed in whole and that the data recorded
above is complete and accurate.

N, N
Test Engineer \( W Date TH‘M (O}
\

This is to certify that the information obtained under this test procedure is as represented and the
documentation is completed and correct.

o = — ,
Timing ;ESEt {{”\[ M‘/\ Date :HH ( O}
AssSr:ilci:tg - ) Date | = / (4 / o

oISt

Page 8 of 8
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N OPERATIONS ORDER No. GSE-016 Rev C
- ' March 17, 2003
Page 1 of 12
OPERATIONS ORDER
SPACECRAFT
T RELATIVITY
MISSION
TITLE: ITF Timing Test
DRAWING: . DWG REV.
S/N: S/N . Unit
LOG NO: ITF #% 50
‘ (240 L5757
ORIGINATOR:  Rich Campbell &17 EXT: 42141
APPROVAL: LooE s
A é/ C/ 06842
CHARGE NO:  F1-WMEE-GAAA , Q.A. v G 1 _//,c%rg
’ “DATE *
NOTE:

¢ Al redlines must be stamped by Q.A.

* Allsleps shall be performed in sequence unless otherwise noted as 1o why on back of
page and appreved by originator and Q.A prior to being performed.

A

LOCKHEEZD Mllrlw

Lockheed Martin Missiles & Space, Co.




REVISION HISTORY

OPERATIONS ORDER No. GSE-016 Rev C Page 2

REV DATE NAME DESCRIPTION
NC | Dec. 20, 2001 R. Campbell | Initial release
A Feb. 14, 2002 R. Campbell | Added the disconnect of probe simulator.
B Feb. 24, 2003 R. Campbell | Updated figure 1, added figure 2, and changed steps
for timing test hardware changes per ICCB.
C March 17,2003 | R. Campbell | Updated figure 1, step 2, 7, 8, 29, and 30 to allow more

then one fwd GSS to be connected.

Added Table 1 to record roll rates used.

Added step to assure all four SQUID simulators are
installed.

Added steps to configure SRE DAS interfaces to TRE.

Table of Contents

INTRODUCTION ..ottt tet st sa e r ettt tens e ee et e seeste et s s ennessessansasen 3
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INTRODUCTION
This operations order connects a timing distribution box to the SRE, ECU, GSS Gyro Simulator
Interface, and SQUID simulator in the ITF for timing measurements. GSSs that will be used are

specified and roll rate to be simulated. During Timing Test changes in roll rates are recorded in
table.

DEFINITIONS

ITF = Integrated Test Facility

SRE = SQUID Readout Electronics

TDB = Timing Distribution Box

ECU = Experiment Control Unit

TRE = Telescope Readout Electronics
T2ADM = TRE 2 Axis Differential Modulator
TRE = Telescope Readout Electronics

Assure = To perform whatever necessary steps are required to meet the condition.
Verify = To witness the condition. There shall be no steps taken to change the condition.

TOOLS and EQUIPMENT
Tools and Equipment Needed:
One (1) Timing Distribution Box, 8A03008GSE-001
One (1) Timing Distribution Box power transformer
One (1) Timing Distribution Box ECU cable, 8A03008GSE-501

One (1) Timing Distribution Box cable with rate select box, 8A03008GSE-502
Eight (8) BNC cable

Six (6) BNC “T” adapter
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Operation Procedure Data Date Stamp
Number
SETUP NA
Step 1 Obtain ok to proceed from responsible engineer P
SV by |
Ok to proceed: / JI6555
Si ur
Step 2 SRE DAS INITIAL CONFIGURATION P
Record SRE to TRE interfaces below. v
TRE J2 mated to SRE#__# , SRE connector J 12, q“ Ag ~>tp
(AorB) (J12 orJ13) 17V
‘oG CO
TRE J3 mated to SRE#__ 8, SRE connector_ 1
(A orB) (J120r J13)
Step 3 P
REE initial GSS, SRE DAS, and initial Roll Rate to be used
for Timing Test.
GSS(s) TO BE CONFIGURED
GSS#1 GSSi#2 GSS#3 GSSi#4
ROLL RATE, Min/Cycle (Initial one)
0.256 0.513 1.540 3.075
VI5TE
TRE J2 mates to SRE#__#& __, SRE connector_J12__* N J
(A=1A08 or B=1A09) (J12 or J13)
TRE J3 mates to SRE#_8 , SRE connector_J 12/ * N/A
(A=1A08 or B=1A09) (J12 or J13)
* Mark these options as “NA” if they are to remain as
specified in Step 2.
Step 4 POWER OFF g—] M P
Verify ITF power is off. {\0 W h

16535
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Operation Procedure Data Date Stamp
Number
Step 5 SRE DAS RE-CONFIGURATION 57/ q / Pﬁf K
- 073 hi
Assure TRE to SRE cables are per Step 3. Tl ]6555

Step 6 P
Disconnect cable 8A02698GSE-501 connector 2A33P3
from GPS receiver B 2A33 J3. , e

STif, . | de
Note that this cable shall remain disconnected during timing 63 R
test.
, , N/A
NOTE: The following steps refer to Figure 1.
Step 7 P
. Disconnect cable 8A02698GSE-501 connector 2A22P3 57(41 /
from GPS receiver A 2A22 J3. 03 FRIE
D vIBs3s

Step 8 ] P

Connect cable 8A02698GSE-501 connector 2A22P3 to 57 (C(
TDB J6. / 0} e
R
,
wIRE s
(Connects TDB 1PPS signal to SRE) 652

Step 9 P
Disconnect existing BNC cable(s) from GSS Gyro Simulator
Interface BNC(s) specified in Step 3.

BNC located in lower corner of GSS Gyro Simulator 57 ( c\/ o 3

Interface J?’;E
00 ‘;

(Note: Existing BNC cable originates from specified FWD

GSS PHV)

Step 10 P

Connect a new BNC cable from TDB J3 to the GSS Gyro _

Simulator Interface BNC(s) specified in Step 3. If more 5 /(

then one GSS is specified use BNC “T"s as required at the 6\ 0 3 ,‘Zf‘*mg
Gyro Simulator Interface to daisy chain units. ‘-'..7653 5
(located in lower corner of GSS Gyro Simulator Interface)

Step 11 P
Connect a new BNC cable from the TDB J4 to the TEST ﬂm ~#RE
input of all four Squid Simulators using BNC Tees as (03 ‘”65\35
necessary.

Step 12 P
Disconnect SQUID from FWD SRE B (1A09) J1 and
connect SQUID simulator as follows 9( C{/O } HRI

6538
SQUID Simulator Cable FEU SQ 1/2 to FWD SRE B J1 53
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Operation Procedure Data Date Stamp
Number
Step 13 P
Connect the TDB ECU cable, 8A03008GSE-503, to TDB 5?{ q RT
J5. /03 V16535
Step 14 P e
Connect the TDB ECU cable, 8A03008GSE-503, P3A to Aft 57( 4 A){f';,‘q{; Y
ECU J3 o " vo
Step 15 P
Disconnect the following from FWD ECU
Probe Simulator cable 8A02849GSE-101 1AQ6P5 from Q(C( #R
FWD ECU J5 / 0 JIB TE
Probe Simulator cable 8A02711GSE-501 1A06P7 from
FWD ECU J7
Step 16 o P
Connect the TDB ECU cable, 8A03008GSE-503, to the
following 57 4 1 5@75&"
cable PSE to Fwd ECU J5 (@7
cable P7E to Fwd ECU J7
Step 17 P
Assure the TRE simulator is connected to a Fwd SRE as
follows and record which Fwd SRE it is connected to, A or
B.
57
TRE J4 to Fwd SRE J11 (cable 8A01412-101) ‘c( Ojl’ H]E
TRE J5 to Fwd SRE J7 (cable 8A01413-101) ]653“
TRE connected to Fwd SRE
(A=1A08 or B=1A09)
Step 18 » P
Connect the TDB cable 8A03008GSE-502 to TDB J2. 57\"\ (0 RIE
165
Step 19 P
Connect the TDB cable BAO3008GSE-502 to T2ADM P3. S]( 1/s 3 m’%@IE
3 I
Step 20 P
Connect the TDB cable BA03008GSE-502 PA7 to FWD §> G
SRE not specified in Step 17 J7 “ /é} ﬁ%%’yg
{ h




SYSTEM IS NOW CONFIGURED FOR A
TIMING TEST

OPERATIONS ORDER No. GSE-016 Rev C Page 7
Operation Procedure Data Date Stamp
Number
Step 21 — P
Disconnect cable 8A02698GSE-501 connector 2A111P10 5 .
from AFT SRE B (2A111) J10. (9 J ,qr-
Step 22 , P
Set cable Clock Rate Selector switches, 8A03008GSE-502 57 ‘c( /
SA1 and SA2, to rate specified in Step 3 by using Figure B ~
2, V8555
Step 23 , P
Assure the T2ADM J7 is connected to a TRE simulator D] K
J1directly without going through the TDB. QO AT
S |vigse
Step 24 CURRENT SWITCH POSITION P
Record the following switch and knob positions on the
T2ADM by circling current switch positions and recording
Rate knob setting.
X - Axis Y — Axis
\EW Sine 47( 9q /b X
Oft Oft
Cosine Cosine ) ﬁ, '3
2
Internal Internal
[ Intemal_|) ([internal }
External External
Rate Dial Setting = 2 ) 7
Step 25 P
Set the AXIS Signal Selection switches for both X and Y ;7 q
axes on the T2ADM to SINE and INTERNAL. ( /b S i
Wigs i
v
Step 26 _ P
Connect TDB power supply from TDB J1 to facility power. b 7 (4 ’775
(23| 53R
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Operation | Procedure Data Date
Number

It is understood that the user selectable
roll rate may change during the Timing
Test and changes shall be recorded in

It is understood that the TRE to SRE DAS
interface(s) may change upon Test
Directors direction per step 27

REE specify SRE DAS reconfiguration below.

TRE J2 mates to SRE# , SRE connector
(A orB) (J12 or J13)

TRE J3 mates to SRE# , SRE connector
(A orB) (J12 or J13)

Mark this step as “NA” if DAS reconfiguration is not
required.

Stamp

45
IR

Step 28
Assure SRE A and SRE B power is off prior to performing

this step. g7
p Lo /

Assure TRE to SRE cables are configured per Step 27.

4
23| Ji6h

e
-

<

Ay
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Existing exisfing..
= 22 Fwd SRE "
JJ’; existing J7 l 2 Axis l J6 "o PR——
3 isting Differential Modulator
sl 53
s TRE | J1 I
J3 SA1 SA2
o i
’ o Clock Rate Selector]
g 8AOI00BGSE-502
1 PA7| J7
2 Fwd SRE . new
[ 15 I
[
1
Timing Distribution Box 3]
8A03008GSE-501 @:
5 0 -
o ca 2A22P3"
BAOQOOBGSE?SOQ new BA02698GSE-501 | existing existing
4 x Test InputsL
P5E|| P7E P3A| 2A110P10 -
sl 7] b3l J10
Fwd ECU Aft ECU 22 1S1F(1)E Squid Simulators ,
exsting existing i
2A111P10 FWD Gyro
existing existing (GSS rumber Simulator
J10 PH\;‘(’J“;)‘"“ in 0/0) Interface
Aft SRE E v :
existing 2A11 1 ‘ existing /\ :
R GPS existing :
eC:'Vef [2A22J3 FWD Gyro '
- PR Simulator H
existing specified in O/t
ReGP-S r 2A33J3] l_ om0 | Interface pbeaat
ceive
B 2A33J3 axisting >\/

Figure 1, Timing Test Interconnect
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Clock Rate Selector
Sine Period, SA1 SA2
Minutes | (MUXB) | (MUXA)
0.256 Low Low
0.513 Low High
1.54 High Low
3.075 High High

Figure 2, Clock Rate Selector

Record in the table the start time and the indicated rate setting each time the rates are
changed once the initial rate is changed.

Indicated Rate .
: ? Time Set erator
Minutes/Cycle Operat
N / A
Table 1, Rate Settings
Operation Procedure Data Date Stamp
Number
DISCONNECT N/A
Step 29 Obtain ok to proceed from regponsible engineer s /7 P
5 7t
) ()(, ‘% /< ~4RTE
Ok to proceed: t/d F <L - 668183
signatare———
Step 30 POWER OFF , P
| | She o
Verify ITF power is off. L3 Jieen
A
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Operation Procedure Data Date Stamp
Number
Step 31 3
Disconnect cable 8A02698GSE-501 connector 2A22P3 9
from TDB J6. Lf s+ J“}BD”‘S%TE
! 5
Step 32 P
Connect cable 8A02698GSE-501 connector 2A33P3 to g} “HRTY
GPS receiver B 2A33 J3. LO/O 3 | Vi69g:
Step 33 P
Connect cable 8A02698GSE-501 connector 2A22P3 to )
GPS receiver A 2A22 J3. N/h /03 “4RIE
= V1653
Step 34 3
Reconnect cable 8A02698GSE-501 connector 2A111P10 57 e
to AFT SRE B J10. 1%5 Jz?&%g
Step 35 P
Disconnect BNC cable from TDB J3 and from GSS Gyro
Simulator Interface BNC(s), including any BND “T”s, 5720 / ~#Ri:
specified in Step 3. 03 116535
Step 36 P
Reconnected BNC cable from GSS(s) specified in Step 3 to
specified GSS Gyro Simulator Interface BNC(s). 52‘)@ / — '
3 [#RIE
(Note: Existing BNC cable originates from specified FWD 116 9ia .
GSS PHV)
Step 37 P
Disconnect BNC cables and “T”s from TDB J4 and from 5]
TEST input of all four Squid Simulators. QO/ p ~Z#RiE
3 WI6835
Step 38 P
Disconnect SQUID Simulator from FWD SRE B (1A09) J1 )
and connect SQUID as follows, JO/J 3 ~ i)
2 | BpRAE
SQUID Cable to FWD SRE B J1 165!
Step 39 P
Disconnect the TDB ECU cable from TDB J5 and from the .
following 57&» /
2% |7
P3E from Aft ECU J3 (- .
PSE from Fwd ECU J5 Ngs7s

P7E from Fwd ECU J7
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Operation Procedure Data Date Stamp
Number
Step 40 P
Reconnect the following to FWD ECU
Probe Simulator cable 8A02849GSE-101 1A06P5 to FWD 5757-0 / b
ECU J5 A ",'fsﬂ?}?
&b
Probe Simulator cable 8A02711GSE-501 1A06P7 to FWD
ECU J7 _
Step 41 P
Disconnect TDB cable 8A03008GSE-502 from the following Hg, HIE
V16638
Cable from TDB J2 57?«%
Cable from T2ADM P3 2
Cable from SRE J7
Step 42 P
Set T2ADM AXIS Signal Selection switches to their original r7 .
settings, reference Step 24. . ? 120 /) \ \B?S% :g
Step 43 P
Set T2ADM Rate knob to its original position, reference ~#RT
Step 24. Zr= 116935
3
Step 44 P
Disconnect TDB power supply from TDB J1 and from
facility power. §7 J’?R,g
, 9485
L /\)3
Step 45 P

Assure TRE to SRE cables are configured per Step 2.

Step 46 P
Return TDB, cables, and power supply to ITF stores.

Step 999 Q.A. stamp, operations order complete. N/A f/ ) OF
At/ 5
| 7 608643




