General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



———
4
®
~
oy
m (7]
™ o
(] —
\O 0
~ (=]
= o

TRACKING SUBSYSTEM T

(NASA=CR=-151016)

EST
CSCL 22E

Mcronnell-Douglas
P HC $4.00

EVEY (
s) 40

REQUIREMENTS SU
echnical Service

T

05737

o
pudl
N
m
L)

CIONMNELL DCUCLAS TECHNICAL SERVICES CO.

o LIS

HOUSTON ASTRONAUTICS DIVISION

SPACE SHUTTLE ENGIIZ=ERING AND OFERATICNS

1,3-DN-CC201-C02

G /57074

SUPPORT

CKING SUBSYSTEM TEST PZQUIREMENTS SURVEY °

AVIONICS SYSTEM ENGINEERING

17 MARCH 1975

This Design Note is Submitted to NASA Under Task Order

No. B0203 & C0204, Contract NAS 9-13970

Prepared by: Q’ 7j . 0_”\.

D. H. Crr
Associate Engineer
4B8-5660 x 285

& 1.".: Hy—;—‘iﬁtjb
b~ C. 5. Tatosian
' Senicr Engineer

L88-5450 x 285

Approved by: .4? 7 MNekaef
G. L. Hornback
Senior Group Engineer
L88-5€50 x 263

5Z .V (50
s t) 5 3
‘A ¢ v {_' -‘f.o_,l;vu/
C. V. lolfers,
Task Mansger

4B3-5¢50 x 260

) o 7 =
ﬁ =7 an/z}'
R. Fo cannzth
Proje<t Yapagzer OR}Jx

€

M. b. Eynﬁm.
Associate Engineer
488-5660 X% 285

Dt Tt
A. ¥. Zook’ '

Senior Engineer
L88-5660 x 285

j//" s

. M. Romberg ,
Group Engineer
4885660 x 285
\.’\ ’ Z"/ l-v
L. R. Blanke
Task Manager
488-5660 x 261

4335350 x 2.3 OF Poog gy

VAL PAGy; |
ALITY




. - — —— — T

1.3-DN-C0201-C02
Page 2

Am

1.0 SNIWURY
! | . A survey of the test and checkout requirements of the tracking

porticn of the Counications and Tracking subsystem has teen
performed tc.; evaluate adequacy of planned tests and test requirement
documents. BErphasis is placed on jdentifying test ccmpleteness,
duplicaticns and omissions. Items that may save time, aid in testing
and present a more cczpliete integrated test prograa are alsc; noted. |
Table I surmarizes the results of this survey with more detailed
discussion included in Section 3 and Table IIIL. It is planned to
continue the survey by covering other cormunications and tracking

functions (cozwand and telemetry) in subseguent reports.

TABIE I

Surmary of Test Recuirements Survey

- DISCREPANCY *  RECOMYENDATICH
. e The SAIL Integrated Test Flan, e Tests should be added to acccrplish
vol. II (Ref. ) coes not verificaticn of redundancy managecent.

specifically jneluis testing for
verificaticn of redundsncy
panagezent

e The SAIL and ESTL nOrbital Tracking"| ° Perform a combined SAIL/ESTL test
- - S

tests requiremcnis are nearly the to reduc2 te3.ing.
sane.

e No "Bendezvcus Data Acguisiticn o Add"Rendezveus Data Acquisition and
and Ccnvergence Times" +est3 are Convergsnce Times" tests for CFT
calied cut for CFT (Flignt). (Flight) test.

o OFT (Ground) testing of Dendzzvous o Ferferm cnly self test and systenx
Radar/Cemm A is t20 detailasd functicral trge +ests, CLolete

detailed poricTTance tests such as
heator temgperaturs ani RF spectrum

ORIGINA[ measurements.
PAGE IS
OF POOR 'QUAL?TV -




DISCREPALCY

. @ Power output measurezents (cut
of antenna) ars act cade for the
TACAM, Radar Altizeter, MIZLS, and
S-Band transxnitter sutsystexs
during ALT grcund test.

@ Many of the ALT ground tests are tece
detailed.

TAELE I (Continued)

=== = — 4 = - ' S

Fage 3

RECCMMEINDATICKS
e Recommend that these measurements
be taken at the cu‘put of the enterna
coupler system rather than at the
black box. ha!

e ALT ground testing should eliminate
detailed testing such as coding

1.3-IN-C02C1-002

rejecticn limits, AGC slew rates,
spectrun check, pulse width, and
repetiticn rates.

® The C-Band beacon (OV 101 cnly) is
not referenced in either the VEI or
the MVP.

e Update VEI and MVP as to
reflect use of C-Band beacon on OV 101.

C | 2,0 INTRODUCTION
The purpose of this repcx;?. is to identify the planned tracking
system tests to be performed at each major test facility and

E detem‘ine if these te.sts and locations satisfy Crbiter Vehicle End

Tten Specification (VEI) (Reference A) and the Shuttle Master

Verification Plan (MVP) (Refererice B) requirements.

Program requirezents that are to be controlled by the NASA Space

= : Shuttle Progran Manager (Level II) are documented within the veolumes

" of JSC O77CO, Space Stuitle Program Definiticn and Requirements.

|

Volume X of JSC 077CO defines the Space Shuttle Flight and Ground

systen requirements to bte used by all NASA and contractor organizaticms

h D o A i s, ol o Ui

' involved in the desizn, develorment, producticn, test and operation
. of the Space Shuttle flizht and grcund sys‘i’.ems. Volume X of JSC C77CO
- (Reference P) also defires the Space Shuttle MVP as the scurce of

: : verificatien program requirezents to which all elezents of the Space

ORIGIy,
OF Pooqu%AGE IS




of those dom&xrtsi usnd in this survsy.r The docmts used in thia : | -
survsy ars also shown in the list of rsference documents in Section5 0- =
"j3.0 DIscmsxm _—— -
3.1 Qemeral , :
To initiate the survey, two comparisons were made. First, the MVP

(Vol. III), was compared with the VEI specification to determine if =
- ald VEI requirements were being adequately verified. It was found :
that the NVP specif! . test locatioms for each VEI tracking requirement.

The second comparison maﬁq in this survey :lnvolve& the tests planned

for each major test facilit.y. These tests were compared with each

other and with the VEI requirements to identify test duplicationa,

"_,,,__...._

cmissiens, and test decument discrepancies,

The major facilities zddressed in this desigﬂ note are as fcllows:

a) Avionics Development Lab (ADL) at Rockwell, Downey

b) Shuttle Avionics Integration Lab (SAIL) at JSC

¢) Electronics System Test Lab (ESTL) at JSC

d) SAIL/ESTL at JSC

e) In Process Tests at Roclkrell, Palmdale :

f) Approach and Landing Tests (ALT), both Cround and Flight at Edwards AFB

g) Orbital Flight Tests, both Ground and Flizht at KSC

There are {ivs tracking roquiremcnt paragraphs reflected in the VEI, These

requirements aret Rendezvous Tracking, Rendezvous Data Acquisition and

Ccrvergence Times, Atmospheric Flight Support Tracking, Final Approach and
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Landing Tracking, and Orbital Trackinz, Each have unique functional

requirements associated with them which will be discussed in detail in
this design note.

Table IT is an overview showing the various test locations where testing
is to be performed versus the applicable VEI functional requirement
to be verified.

Table ITT is a detailed 1isting of the planned tests to be performed

" at each test facility; the MVP designated verification program; and

the related VEI requirement. Test duplications, omissions and

comments are denoted where applicable. Test plans and test requirements
documents used in this comparison are shown in the list of reference
documents.

3.2 Rendezvous Tracking

This design note secticn includes discussion and comments on the
adequacy of the rendezvous tracking tests. The subcontractor test
article and OFT-OV3 are planned for the ofticial verification programs
of the rendezvous tracking test requirements. Ccmments are to be found

below and in the remarks section of Table III.

.3.2.1 Pal~dale, OV Ground Test

In general, the Falmiale CV Ground Tests for rendezvous tracking
demonstrate system rates, accuracies and capabilities. The Requiremeﬂt/
Parameier Descripticn for the Radar Long Range lode is listed as TED

in Reference F, Tnis requirement shculd be dstermined to insure adegquate
testing of the Padar Leng Range Mode.

3.2.2 ALT (Ground)

The ALT Cround test document (Reference G) references a test of the

YueBand rerdesvous tracking radar. This relerence should be deleted
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since no rendezvous radar is included on OV-iOI.

J.2.3 COFT Gfotnd

The KSC ground testing for the rendezvous radar system is too

detziled, Testing should be reduced to eliminate items such as

testing black btox specifications. It is recommendsd that detailed
performance tests such as heater temperature and RF spectrum measurements
be deleted. Cnly self tests and system functicnal type tests should

be performed.

3.3 Rendezwous Datg;quuLsifion and Convergence Times

The subcontractor test article is designated by the MVP for verification

of these requirements. Major test facility testing is quite limited
as the SAIL is the only apparent test facility to perform testing of
Rendezvous Data Acquisition and Convergence Times,

3.3.1 OFT (Flight)

It is recommended that Rendezvous Data Acquisition and Convergence
Times testing be added to the OFT Flight test program.

3.4 Atmostheric Flight Support Tracking

The subcontractor test article is designated by the MVP as the
verificaticn program for Atmospheric Flight Support Tracking.

C-Zand b2zcon functional verification tests (for OV 101 only) are called
cit in Refersnce Fj heirzver, there are no references to the C-Band beacon
in either the VEI Specification (Reference A) or the MVP (Reference B).

Tha YEI and MVP should be updated to reflect C-Zand beacon use during ALT.

3.4.1 ADL
The ADL test document (Reference i) indicates that development and trend

testing at the TACAN crerational range will include power output for

‘

th2 aireto-air rade, However, th2 air-to-air mede will not be implemented.

IL i3 reccrmended that air-to-air mcde t=25tirz not be performed.

2
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The SAIL test docurent (Reference J) currently lists no tests to be
performed relating tc Atmospheric Flight Support Tracking. It is

recormended that SAIL perform testing to verify systems operations

of a TACAN subsystem with other subsystems, Test; should be added

to accomplish verification of redundancy management.

3.4.3 Palmdale, OV Cround Test

The test method for the TACAN power output T/R mode is listed as

TBD in Reference F. The C-Band Beacon functional verification tests
are also listed as TBD. It is recommended that test methods for

each be determined in order to insure completion of TACAN an& C-Band
beacon testing in a timely manner.

3.4.4 ALT (Ground)

TACAN sensitivity measurements should take into account the latest
test philosophy of using antenna couplers rather than a hardline
directly to the hardware. Sensitivity measurement specifications as
called out in Reference G must be changed because of additional power

losses due to the use of antenna couplers. Many of the test requirements

listed for ALT ground testing are duplicates or more detailed than those

- for Palrdale in process testing, It is therefore recommended that

performance checks such as memery check, range and tearing limits, and
ad jacent channzl rejection bz deleted.

3.4.5
In gensral the KSC ground testing is tco detailed, It is reccrmended

that tesiing be limited to self tests and system functional type tests.

3.5 Fi=il Aroroach and Tandirs Tracki=ne

The verification points for Final Apprcach and Landing Tracking are

the SAIL and thé OV-101 ALT as specified by the MVP,
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3.5.1 SAIL

The SAIL should uvtilize flizht type hardware for system verification
testing of NAVAIDS rather than evaluating MSBLS and RA by using math
models since SAIL is designated as a verification point, Reference K
should delete references specifying using math models of landing aid RF
equipment for verification of these systems. Tests should be added to
accomplish verification of redundancy ﬁxa.mgemnt.

3.5.2 ALT (Ground)

Soz: of the ground operaticns test requirements at Edwards are too
detailed as calied out in Peference R. For exarmple testing parameters
such as coding rejecﬁicn limits, AGC slew rate, spectrum checks, pulse
width, repetition rates, and interpulse spacing (of the MSBLS DME pulses)
is not considered necessary. FPower output measurements for the RA and
MSELS should be made out of the antenna in order to follow the latest
testing philosophy of using antenna couplers rather than hardlining
directly to the hardware.

3.5.3 .OFT SGrcundZ

In general the ¥SC test reguirsments are too detailed.. Tests such as DME
tilse width and reretition rate, spectrum checks and AGC slew rate checks
should be deleted.

3.6 Ortital Trackirz

The ESTL and OV2 flight test are the }VP verificaticn points for Crbital
racking., The tcsts called cut in the test documenis should adequately

satisfy the VEI reguirements.

3.6.1 ZISIL
The teszl requirements for ZSTL are nearly the sazs as the test requirements
for SAll. Trerefors, a combined SAIL/ZSTL test proz-am is recommended.

B
ORIGINAL PAGE
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"3.6.2 Palmdale, OV Ground Test

The Requirements/Parameter Descripticn for the ci.e-way doppler

tracking measurement is TED as listed in Reference F. This requirement

should be specified.

3.7 Documentation Tree

Figure 1 shows the test plans and requirements documentation tree

utilized for the CAT test survey.

3.8 Tests Scheduls

Figure 2 presents a schedule of planned C&T system test periods for

each major test location. Also shown are the major milestones whiéh

the MVP identifies as constraints against verification of VEI

requirements. Test schedules appear to be compatible with major program

milestones. Schedule information was obtained from the Orbiter Project,

Schedule and Status Summary, 3 February 1975.

4.0 CCHCLUSIONS

This survey reveals the tests planned and the division of testing amn;g

the test lécationa for the Tracking Subsystem. The following is

a listing of the changes recormended to these test plans and test

locaticus.,

e Add a Requirement/Parameter Description for the Ku Band Rendezvous
Radar Long Range lMode to eliminate a TED in Reference F (Palmdale TRSD).

o Delete the testing of Ku-Band rendezvous radar as listed in
Reference G (ALT TRSD).

® KSC ground testing for the tendezvous Radar/Comm A a3 listed in Reference

N is too detailed and should be limited to self tests and system functional

i $unba
vy R2 LE3L3,

pertaining to ths Pendagveus Data Aczuiszition and Cenvergence Times,
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Add the Requirement/Parameter Description for the cne-way doppler
'tracking measurement to eliminate a TBD in Reference F (Palmdale TRSD).
Add testing in the SAIL to acccmplish verification of redundancy
management. These tests should be added to the SAIL Integrated

Test Plan, Reference Q.

Revise the Reference J SAIL test requirements to show a combined SAIL/ESTL

‘test program for Crbital Tracking test requirements.

Update the VEI (Reference A) and the MVP (Reference B) as requirea

+0 reflect uses of C-Band beacon »n OV 101.

Delete the power output measurement of the TACAN air-to-air mode

as listed in the 2™ test document Reference M.

Revise the Reference J SAIL test requirements document to include
testing to verify systems operaticns of a TACAN unit with other
vehicle subsystems.

Add a Requirement/Parameter Description for the TACAN power

output T/R mode to eliminate a TBD in Reference F (Palmdale TRSD).

Add a Requirement/Parameter Description for C-Eand Beacon functicnal
verification to eliminate a TED in Reference F (Palmdaie TRSD).
Change IIAVAID measurements listed in Reference G (ALT TRSD) to
specify AF power levels measursd by using antenna couplers rather

than uzing a hardline to the equipment.

The SAIL should use flight {ype hardware for svstem verification
testing rather than math models as specified in Reference K,

Detailed testing such as MSELS TUE pulse width and interpulse spacing,
coding rejection limits, AGC slew rates, spectrum chisck, pulse width, and

t4ion rates 25 specified in References G end R should be eliminated,

. o 43 < -
repetll Lol

ORIGINAIl PAGE IS
OF POOR QUALITY
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(A). COrbiter Vehicle in Specification For Space Shuttle Systen,
Part I, MWJ070-0001=14, Changa 5, December 2, 1974

(1.

(B). 3hustle Master Verification Plan, Volume III, MJ072-000L=3,
January 20, 1975 PDR Issue

(C). Avionics Develooment Laboratory, Cormunications and Tracking,

Phase I, Detailsd Test Plan, SD7L-CH-03206, February 3, 1975
(D). 3ail Test Reguirsments, }DC VWorking Paper, 1.3-WP-CO10L=016,
Septamber 16, 1974

(E). Space Shuttle Program, I'ASA Task 501, Communicaticns and Tracking
Systems Ground Testing, Program Plan, EZ7-74-C03, June 1974

.(F). Test Reguirements Specification Decurent, In Process and
Acceptance - Orbiter, }L0101-0001, Rsv A. January 27, 1975

(G). Orbiter Approach and Landing Test Program, Test Reguiremants
and 3pecificaticns Document (T23D), SD7L=3H=0175, December 13,
197L, Second Cocordinaticn Draft

(H). Orbditer Approach and landiing Test Fequirements, JSC=08943,
August 1, 197L, Baseline

(I). Shuttle Orbital Flight Test Requiremsnts, Draft, J3C-08576,
January 15, 1975

(J). SAIL Requiremsnis Document, MDC WOrxtng Faper, 1.3=WP=C0102-
022, Cctober 29, 1974

(X). Resuirement/Definitisn Decumert, Book 12, Subsystenm Ground Test
(3AIL) SD72-3H=Ull2=4C, Vol. 12«<d, Focikwell International,
January 21, 1974

(L). SAIL Test Requirements, TR letter 73: 7150.!F=-.2, November 2,
1973 (is?ieu 0l ..;u;rff‘if"fefi:iti'a Deourent, Avionies,
Book 5, Section L, 3D=73-33-105, July 2, 1973)

%). Avicrics Development Lab, Ceneral Test Plan, SD73-3H=0298

’ ’ ’

ro 2ate, firal

(11). Llau-ah Operaticns, Orbiter Tracking System, Test and Checltout
Requirszents, ¥3C, lovexZar 1, 1974, Rev, A, preliminary

(0). Chasiout Flan, Ortiter and Cezbined Zlemants Ground Operations,
SD73=3l=0062, iay 7, 197
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Space Shuttle Flight and Grournd System Specificatlen, J3C 07700
VYol X, Rev A, chanze 20

2ail Integrated Test Plan Vol II, SD-74-5H-C215-2, Dacember 20,
1974 (¥ecugh Draft)

EAFR-ALT, Launch Cperations, Orbiter Tracring System, Test and
Checkcut Requirements, K3C, December 12, 1975, Freliminary

Launch Operaticns, Crbiter Communications System, Test and
Checkeut Requiremsnis, KSC, Septexber 25, 1974, Rev A, Preliminary



~N aass,‘ug‘guaoqusﬁovg%iibﬂn
_ | ) ' ' ' '
m * 'UoTywR0T STYY ¥ pamioyaed €897 [RUOTITPPT 3..8:5_ X
i | '
8 ' . ad
- 8" (@ *JoH) "dAN U3 £q peurjep s¥ ‘UOTIEITITINA Joj Peen *varv 3993 owpad saywarpul ()
A&
-
Juppra] (V1140
a0®| x| , x @ x €L T L€
Juporva],
Buppuey pue yovouxidy
1 b4 ® X X ® X zTLrereestite
\ Jupyora] djteydeosyy
, wage 3593 ewpad vyl u\m®. X X X X X X 1°2°L 7 e ("
| ouwfl uoTLysutoy
W Juporvd ] snoazapuay
1 vase 3893 swpad v o/s (D) X Tl rscs
A, SoUVLLINGID ] TeIHudn
, (VL 2/5) *TTWMY FIPPRI] SnoAZALUSY
i 189y .—oaua...-:nusan@ go@ X Iy X i Tl T e st it
_ —— .
| 14 anNd Id aN9 | Jwal  us3
- ! 40 TV -WVd US3I | VS av
_f : SINTWWO) nivs aui
: SISEL ONIXOVEL MO SNOLIVOOI LSiL ‘ON “vivd I3A
1
“THVIAIS ROTVIO0T IS3% = 1T J16ve




TABLE III
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TEST REQUIREIGNT SUIZIARY

TEST ICCAIIQN/TEST

VEI PARA. NO. REQUIREENT SII2ARY MVP VERIFICATION PROCRAM
. Subcontractor Test Article
3.3.5.2.2.7:% Rendezvcus Tracking L0
EyaEDT . T TSoeT T S S

FEMARKS

ADL
No tests indicated

SReferences C & M}

SAIL

Verify ability of Rendezvcus Radar to
detect, acquire and autcmatically track
passive or coorerative targets as spscified
for the purpese of determining range, range
rate. angle and angle rate relative to the
target.

(Reference K)

ESTL

No tests indicated
(Raferencze E)

SATL/ZSTL

Jo documentaticn availéble.

Palrdiale, OV Cround Test

Ku-2and Radar/Comm Rendezvous Track. Verif.

Radar Power on

Rendazwvous Self Test

Pend Radar - Cpsrate
Do :e:d-:

o M
i LM

e BwdIA T LTS o
Hadar - Power Cn
Radar Temp

Pajar RF Power

Aadar Passive iicde
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VEI PARA. 10. REQUIRZENT SURARY

¥VP VERIFICATION PROCRAM

3.3.5.2:2.7.1 Rendezvous Tracking

=AM TANM TN ST om
I...QA FLE I RIS SRS YY

Subeontractor Test Artisle|

OFT-0V3 °

FEMARKS

Palmdale, CV Ground Test (Ccntin&gg)

Radar Manual Mcde

Rzdar Auto Mode
e Auto Mode
@ Wide Width Scan

Radar Passive Mode

e Radar Range Lapability
Range Accuracy

Range Rate Capability
Range T.'ie Accuracy
Arngle T~cability
Anzle sucuracy

Angle Rate Capability
Angle Rate Accuracy

Co-cp Hode
Range
Range Accuracy
Range Rate
* Range Rate Accuracy
Angle
Angle Accuracy
Angle Rate
Angle Rate Accuracy

Radar Long Range lHode

(Refersnce F)

ALT (Cirounz

Ku-Band Radar/Corm Rendezvous Tracking
Verificaticn
(Reference G)

ALT (Flight)

indicated

e v -e

I'o tzsis
(Rafersnce H)

s

Delete reference to Ku-Band
Rendezvous Tracking. No
Rendezvous Radar on OV-10l.

No Rendezvous Radar On OV-
101.

ORIGINAL PAGH I8
OF POOR QU
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TEST REQUIREMENT SUMMARY

=1 PARA. M0. TTUIRETENT SIN2ARY MVP VERIFICATION PROGRAM
33:5.2.2.7.1 Aendezveus Tracking - Subcontractor Test Article
. CFT-0OV3
SRR = T T T L ST
TEST ICCATION/TEST REMARXS

OFT (Cround)

1. Rendezvous Racdar/Corm A (OFF)
a) Self Test
b) Target track test
@ Co-cp range & range rate check
@ Co-op angle & angle rate check
@ Co-op ready, search detect and
tracking flag check
® Co-0p antenna scan check
® Non co-op range & angle check
8 Co-op thrashold
¢) Functional path delta
® Siew test
e Antenna display
# Distance scale check
® Angle scale check
® Comm. A data check
@ Jettison circuit check
® Heater temp., measurement
® Standby mode cheek
© Range gate designate
d) Performance checks
: e Range limits cc-op
® Range limits passive

® Range rate limit check

o Pitch & roll angle ccverage

® Antenna drifit rate

® Transponder check

e) RF chacks '

o Transmit power

o Minimun discernable sisnal

® Pulse width, shaps and rep rate
chacks

® Tranznit freguency & spectrum
check

9 Receiver ACC check

KSC ground testing is too
detailed.

Testing should be reduced
to eliminate items such as
testing black box -
specifications.

ORIGINAL PAGE IS
OF POOR QUALITY
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by T REQUIREL :II'I' SUMZARY

| szsrmRmeENT SnanRy

Y=I PAR:A. 170,

MVP VERIFICATICN PROGRAM

- — — AT - tad

3.3.5.2.2.7.1 Rendesvous Tracking 2. CFT-0V3
; S TAA TS P—“- “.: .‘!.I{s

1. Subcontractor Test Arti

OFT (Croumd) (Ccn,_;.-d)

2. Comm B -

a) Self Test

b) Target track test
® Lock on, anzle check & Tracking
® Auto search & detect check
¢ Manual antenna search & detect

check

@ Threshold

¢) Function path delta
8 Antenna deploy
@ Slew test
¢ Comm B aata check
@ Jettison circuit check
@ Heater temp. measurement
@ Standby mode check

d) Antenna performance check
@ Pitch & roll angle
‘Q Anterna drift rate

e) RF checks
¢ Transmit power
¢ Minimm discernable signal .
¢ Transmit freguency & spectrum check
@ Receiver ACC check

(Refersnce 1)

CFT (Flight

1. Rendezvous Radar Performance Test
Verify rendezvous radar, ancls
range and range rate zccuracy rerform-
ance is within sr2cified cn-crbit
performance limits required for

ef{icient rendezvous cperations.

2, Orbital Rendezvous
Cojective: To dzmciistrate closed lceop
performance of GliC system in perform-
ing orbital rendszvous u=irg beth the
s*:r tracker and rendezvous radar.

(Refersnce I)

Add angle accuracy test.

pAcE B

mmb gALITY
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TABLE IIT (CONT'D)

- EEANTRTIAIYTT™ ot
TEST .L‘Ua_...:.nl. SUMARY

VEI PARA. NO. REQUIREIENT SI2ARY MVP VERIFICATICN FROGRAM
Rendezvous Data
3.3:5.2.2.7.1.1 Acquisition and Subcontractor Test Article

!

~

Frmsrammanmn Miean
Rem T 50 TR AT SRR T e T AT T K T R

4 N e S LR

o TN M —irany s

Lol Shaumilivis -l r—-uAr-‘

ADL

No tests indicated
(References CéM)

SAIL

Verify ability to acquire/reacquire a
rendezvous target via radar within the time
limits specified. s

(Reference K)

ESTL

No tests indicated

(Reference E)

SAIL/ESTL

No docurentaticn available
Palmdale, OV Ground Test

No tests indicated

(Reference F)

Mo tests indicated
(Referenca &)

No tests indicated.
! (Reference H)

2 OFT (Ground Include Acquisition &
Conver-cnce Time testing as
tesis ini%cated. performed in SAIL.

ference N).

E ORIGINAL PAGE'HH
L OF POOR QUALITY)
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TEST REQUIREMENT OSUIDARI
Vel PARA. 1O, RECUIREMENT SUMMARY MVP VERIFICATION PROGRAM
Rendezvous Data :
3.3.5.2.2.7.1.1 Acgquisition and Subcontractor Test Article
"p;-::-_——--;:;nq Smaa
TEST LCCATICH/TZST REMARXS

OFT (Flight

No test indicated.

‘Reference I)

Add Fendezvous Data
Acquisition and Convergence
Times testing to OFT flight
test program. This test
could be part of the
rendezvous radar general
performance test.

ORIGINAL PAGE I8
OF POOR QUALITY
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TABLE ITT (CONT'D)
TEST PEQUIFZIENT SUMMARY
VEI PARA. 1O. REQUIREICNT SUIZIARY MVP VERIFICATION PRCCRAM
Atmospheric Flight :
2:3:5.2:2:. 721 Support Tracking Subcontractor Test Article

TEST LOCATICH/TEST

IS 2 TS ST T T T A S R NG D I S R

RIIARKS

ADL

TACAN

1, Initial testing of the TACAN subsystem will
verify the accuracy, validity, and drift
trends of 21l functicnal cutputs with the
use of ground station simulators, special

test equirment, ard general laboratory test
equirmsnt, Developnent and trend testing of

the operaticnal range will inclucde powsr

air (A/A) modes, and receiver senaitivity.
Other parameters to be verified, and trends
developad are: Dbearing accuracy, distance
accuracy, selectivity and selsclt time,
response speed (distance and bearing),
tracking rate, and memory capability.
Digital outrut compatibility with special
MDM input/output circuitry will also be
develorad.

(Reference M)

2. Serdal Digital

@ Distance and Bearing Data Cutput
Verify the T/R TACAN transmits to the
DM, 32 bit ternary serial digital words
which shall ccntain distance and bearing
infoermation, derived from the STE. This
data cutput will be correlated with ths

SOft’--‘Z-'e .
e Serial Digital Data Channel

o * ) : .
“"”"—‘IC"‘"“"""""? .
9 <12 sarasueliivics

output of transmit/rsceive (T/R) and air-te-|

A/A mode will not be
implemented.

ORIGINAL PAGE IS
OF POOR QUALITY
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TEST reQUIREIENT SUMMARY

T an o e L I T Rl
U'.".I Pn:\.\. PRIV Y PRl NR N SRR ...-...AP!

MVP VERIFICATICN FROGRAM

P ST T T SR TR A

Atmospheric Flight

3.3-5-2.2-7.2.1 SUF';C!'Y: Tra.cking

MM PAAAMYPALr == mrm
band b —A-yr-‘v ] e b

Subcontractor Test Article

FEMARKS

3

e oV e

5.

L ADL g continued)

Transmission Method
Data Code

Data Rate

Clock

Word Sync

Word Size and Format

Analog Signals
Beacon Identify Tone

Input/Output Singals
Blanking Pulse
Radio Freguency

(Reterence G

SAIL

No tests indicated,

; (Referesnce J)

. llo tests indicated..

(R=ference =)

|
g

SAIL/ESTL

No documentation available,

| management.,

Should perform a test
utilizinz a TACAN unit to
verify system operations

including redundancy

B ottt

TN T
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TABIE III (CONT'D)
TEST REQUIREICNT SUXMARY
V=1 PARA. !NO. REQUIREENT SUMIUARY MVP VERIFICATICN FROGRAM !
Atmospheric Flight E
33 )R RiTidid Support Tracking Subcontractor Test Article
IS T T AT L ARSI R ORI, e S T S S
TEST LOCATION/TEST REMARKS

Pal=dale, CV Cround Test

TACAN Functional Verification
TACAN Activation & Warmup Test
TACAN 1, 2, 3 Fower Cn
TACAN Verification
TACAN 1, 2, 3 Tests
o Range
© Bearing

Operational Range® :
TACAN 1, 2, 3 Range & Range Flag

Operational Bearing
TACAN 1, 2, 3 Bearing & Bearing Flag

Accuracy, 15 Hz Digital Bearing
TACAN 1, 2, 3

Distance Tracking Rate Verif
TACAN 1, 2, 3

Bearing Tracking Rate Verif
TACAN 1, 2, 3

Response Speed Verification
TACAN 1, 2, 3 DIE Moede & Eearing Mode

= TACAN! X-Y Mode Select Test
TACAN 1, 2, 3

Channel Select Tize T
TACAN 1, 2, 3 (Auto M

» 3 er ™ - Sl 3 -
Receive Caly lizde Tes

-

celV
TACAN 1, 2, 3 vio RF cutpus.

TACAN Transmittcr Fregquency
Freq. 1, 2, 3 X & Y Yoda Verif

ORIGINAL PAGE IS
OF POOR QUALITY
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TABLE TII (CONT!D)
TEST REQUIRZGENT SUMARY
Vel PARA. 0. REQUIRZZHT SUMARY MVP VERIFICATICN FROGRAM
Atmospheric Flight
3.3.5,2.2.7:2.1 Support Tracking Subcontractor Test Article
e - Sesms et e
TEST LOCATICu/TE8T FEMARXS
Palmdale, OV Ground Test (Continued)
Blanking Test .
TACAN 1, 2, 3
Antenna Switching
Auto mode with no signal input
TACAN 1, 2, 3 Ant switching rate
Manual Mode - Verif RF signal from
selected antenna
- The test method for TACAN
- TACAN 1, 2, 3 TBD., Sce para. 3,.L.3 of
C-Band Beacon this e;orb...
Functional Verification C-Band Beacen Functicnal
(Reference F) Verification tests need to
. " be determined (usz tests
ALT (Crovnd suggested by FRC/ZAFB).
1. TACAN Many of these test require-
a) Self Test ments are duplicates or
b) Funetional path delta . more detailed than those for
@ Channel select X and Y mode Palmdale. It is reccmmende
@ Threshold . that performance chacks suc
@ Recszive only mede as memory check, range and
@ Antenna switching bearing limits, and adjacen
@ Blankinz Test channel rejection be delste
@ TIower measurement
¢) Perforrance Check
o Memory Check
@ Range linits
@ Bearing limits
@ Adjacent channel rejection
@ Dynadc tracking
@ Ground station check
d) RF Checls
@ lYinirmunm diccernably signal
@ Tranz—it frequency & spesctrum ‘
check
o Transmit rulse width & rep rate

ORIGINAL PAGE I8
OF POOR QUALITY
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: 'r;x % TIT (CONT'D)
=ST .‘.::L REVENT SUSMARY

VEI PARA. IO, RESUIRZENT SUISIARY MVP VERIFICATICI FROCEAM
Atmospheric Flight :
34345.2.2.7.2.1 Suprort Tracking Subcontractor Test Article

2. C-uand
r gaticn Test
in_z__ rejection limits
enna switching test
@ Sensitivity
@ Center frequency & bandwidth
b) Reply measurements
® Transmit frequency
@ Power cut
¢) FPS 156 test
(Reference 2)

3. TACAN Functicnal Verification Power output measurements
a. TACAN sctivation % Warmup Test (out of antenra) should be
TACAN 1, 2 & 3 Power On performed for the TACAN.
b. TACAN Verificaticn See para. 3.4.4 of this
TACAN 1, 2 & 3 Test, Range % report.
Bearing Rang

Ce Operational z-arg
TACAN 1, 2, & 3 Range &
Range Flag
= d. Operational Bearing %
TACAN 1, 2 % 3 Bearing & Bearing
Flag
- €+ Accuracy 15 Hz Digital bearing .
TACAH 1 2 % 3 E‘L?:-'.Z'i.“.g
f. La._me Tracking Fate Verif,
. TACAN 1 Z 3
g ,3. cking Rate Verif
23
he zed Varif
% 3 U5 lode & Bearing

1. TAC L X- Y ‘cde Salazt Test Suzgest deleting Y mode
" TACAN 1, 2&3 testing if Y mode is not .
Jo Channel 5?1'3: Tims Test used for Edwards testing.
TaCAR 1, 2 & 3 Auto iode
K. Receive Only Mode Test
T;&C;t:: l, 2% 3
1. TACAY Xemory Verif,
TACAU 1, 2 & 3 Distance & Fearing
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TABLE IIT (CONT'D)
TEST REQUIREENT SUIMARY

pa—

VEI PARA. 0. RECUIREIZNT SUMMARY MVP VERIFICATION PROGRAM
Atrozpheriec Flight
3.2.5.2.2.7.2.1 Surrort Tracking Subcontractor Test Article

e R
TE3T LOCATICH/TEST REMARKS

ALT (Ground) (Continued)

m. TACAN Transmitter Freq.

TACAN 1, 2 &2 3 X & Y lMode Verif,
n. Blanking Test

TACAN 1, 2 & 3
0. Antenna Switching

® Auto lode

TACAN 1, 2 & 3 Antenna Switching

Rate
¢ Manual Mode

f L. C-Band Beacon (OV 101 snly) Functicnal
Verificztion

{ (Reference G)
L ALT (Flight)

. TACAN -~

Objectives:

1, Verify TACAN range.and bearine
accuracy performancs.

2. Verify adequacy of disrlay . \
manual approaches,

(Raference H)

1. TACAH FF) CrT Ground tests appear tcoo
a) Se detziled, CS2e paragraphs
b) Fuw 1 path delta 3.4.5.

b O D ok +
.

i rran
@ lemorv check
:'.."‘"3 %R d

- 3 -~

@ Bearing limits
e ,

= g g

ORIGINAL PAGE I8
OF POOR QUALITY
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2 TABLE ITT (CONT!D)
TEST PEJUIFENENT SIAR
VEL PARA. 20, Rl SaARY MVP VERIFICATICIH FROGRAM
= ] Atmospheric Flight d
3.3.5.2.2.7.2.1 } Suvport Tracking Subcentractor Test Article
h_m.::.-.’r:-.?:.am mm
TEST LCCASICL/ZaST EEliariS

OFT (Ground (Coutinued)

@ Dynamic Tracking
® Ground 3statlon check
d) RF chacks
@ Minimum discernable signal
@ Transmit frequency & spectrum check
® Transmit pulse width & rep rate
2. TACAN (at PAD)
a) Self test
b) Functicnal path delta
@ TACAN beacon check
. @ Channel select
@ Threshold
® Receive cnly nede
@ Blanking test
® Power measurement

OFT (Flight)

High Altitude TACAN Performance
Objectives:

Verify the acquisition constraints and TACAN
performance after the Orbiter sxits |
blackout., Datermine I-Eand blackout
constraints,

(Raference T)

-

ORIGINAL PAGE IS
oF POOR QU
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MANRT™ T e
‘ I\er¢- &II (\v ‘. 'D)
- ey e e Lt da o LB bl d

- A ',Léo‘_- —ith Wivea'wilee

| TED PARA. 1O, | PISUTZIIENT SUITURY MYP TERIFICATION FRCCRAM

| f rz; Approach and 1. SAIL

; 3.3.85.2:2. 242 lLanding Tracking 2. OV=-101

F i =% mm~:mzmmm
; 23T ILCATICL/TEST REVARAS

|

é ADL

E 12 [ - 3 - &

: 1., Micrcwave Scan Beam Landing System

L e

The DME transmitier power, center
frequency, and stability %reomds will be
investigated. PReceiver sensitivity and
center frecucncy will b2 ussd to verify
adjacent channel rejection, channelizaticn,
and compatibility-of the digital infcrmaticn
: outrut to +he lLM, Ground staticn
: sirmlaters will provide a cocperative
2 station for landing system mode verificaticn

MLl g L e

ULl

T TYRTRRYRRTRARY T

2. PRadar Altirester

| The radar altizeter ccmpatibility with the
j § | special It input/cutput mosule will be

analyzed., Altitude accuracy, trackin;
rate, maximum acguisiticn range, and
ascuracy at a1l bank zngles of an ortiter
landing situation will te verified. -
(Reference X)

W
-

U
&—1

-
A Porsr cn tests
«c - 3
. ® Signal characteristices
~ 2 - g - -
o Transmissicu tests
- -
: o Outrut tests
: -~ c...‘..b-',..
E ¥4 e e A b
; 4 Y
E ® Accuracy
: T st Ay et val ta=ta
: p Fresuency-chalel Lesis
e s
E o CGuldance tests
: v - .‘,-—'.;: =1 ] \“-.u C\-v-::.-: ':;J-;s
= el
E @ Sensitivily
T2 4é
: O Zullt-in test

: = adaw 2 S
- - - - -~ - -
2 vmm e .2 bY - 2 - -
: ® Prerequisite meagwur s
- v e 4w et e
L .

ORIGINAL PAGE IS
0¥ POOR QUALITY
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TEST REQUIREMENT SUMMARY
VEI PARA. MNO. REQUIRZIZNT SIM2URY MVP VERIFICATION FROCRAM
Final Aprroach and 1. SAIL
$:3:5.2.2.7.2:2 Landing Tracking 2, CV-101
& T A T R e Y T e T e AT W G
TEST LoCA REMARXS

TEST ICCATICH/T=ST

ADL (Centinued)

® Verify timing, waveform, and voltage
amplitude ©

@ Verify a.na.n.ov a.ltltt.de from RA

® Verify analog and digital altitude
outpruts identiczl within allcwable
tolerance.

® Perforn bit comparison test of digital
altitude data cutputs (frcm RA, from M)

® Determine RA altitude accuracy using
fixed program pulse dslays corre<pond.ng
to altitude betwsen 0-2500 ft.

® Verify that RA will maintain reliable
track at altitude rate of +/-2000 fi/sec

® Determine the deg radation of DER resulting
from the injection of TED specified -
maznitudes of noise at specific points.

(Refersnce C)

!ﬁur

SATL

Verify ability to obt ain positien G
infomt.ion relative to the runway dunne
appreach and landing to support autoland
with range, coverage and accuracy specified
in VEI tatle 3.3.5.2.2. 7 2.

usirg math models
eguipnent

Pafor=2a K
ne.ersse N

r’o t23ts indicated,

e

Baforanas. £

SAIT/rSTL

Sheuléd verify system by
utilizing NAVAID hardware
(:'SBLS & RA) rather than
usingz math models.
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TEST REQUIREZTNT SUMMARY
V=L PARA. 110, BEIUIRDENT SUISIARY MVP VERIFICATION PRCCRAM
Finzl Arprecach and
3.3.5.7.2.7.2.2 Janding Trackin SAIL
e B R 4 A RS = o  —
TEST LOCATICli/ (38T R=MAPXS :

Palmdale, OV Ground Test

1. Radar Altimster Functiomal Verification
Activation

Radzr ALT Ne. 1, 2-on
Radar ALT lo. 1, 2-Flag

Altimeter Verificatlon

Rad§r ALT. No. 1, 2-Test (Stimuli

on

Radar ALT. No. 1, 2 Altitude

Radar ALT. No. 1, 2 Cperating Freq.
Radar ALT. Mo, 1, 2 Fower Cutput
Radar ALT. Ne. I, 2 Pulse '.'Ld*h
Radar ALT. MNo. 1, 2 Sensitivit
Radar ALT. System delay (each
system)

Radar ALT. No. 1, 2 Range

ALT. No. 1, 2 FRF

ALT. No. 1, 2 Altitude Abtove Floor

2. MSBELS Functional Verificatien
MSBLS Activatien
. MSELS 1, 2, 3 Power

MSBLS Self Test
MSBIS 1, 2, 3

)"’..,;: l, 2, 3 Elev Flag & Culpit
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TABLE III (CONT'D)
TEST REQUIREMENT SUMMARY
VEI PARA. MO. REQUIREMENT SMUARY MVP VERIFICATION PROGRAM
Final Aprrcach and 1. SAIL
363:5:2.2.7.2:2 Landing Tracking 2, 0v-101
R T R e Y e R . I R = =
TEST IOCATICI/TEST REMARXS
Palmdale, OV Ground Test (Continued)
Azimuth Cuidance Test
MSBLS 1, 2, 3, Az Flag & Cutput
Range Information (TIE) test
MSBLS 1, 2, 3 Rargs Flag & Output
MSBLS 1,2,3 RCVR/ZITR Channel Verif
" RCVR Channsls 1 through 10
IMTR center frequency (DIE)
AdJacent Channel Rejection
MSBIS 1, 2, 3
Digital Interface-}SELS 1, 2, 3
Parity
Velocity
DME Pulse Parameter Test-MSELS 1, 2, 3
Pulse width
Interpulse spacing
MSBLS RF Prwer Output-DIE
.‘SE‘I—S :’ {- & 3 ¥
(Reference F)
o ALT (Ground) ALT Ground tests appear too
detailed., Tests such as
1, MSBLS ccding rejection linmits,
a) Self tast AGC slewv rate, spsctrum
b) Funciicnal path delta checks, pulse width, and
@ Channel select rep rates need not be tested
L] 'T"""'"cld for ALT. Consideration
® 5 pewer should be made for tests of
¢) Psrformance chack a self test nature only;
@ Elcvation limits espncla.lly for turnaround
o @ Azimuth limits testingz.,
@ fange linmits
@ Coding reiection limits¥*
(-} Ar..;le rate lizits¥
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TABLE III (£2NTID)
TEST ?.L‘:_JIF“'"“I SUIDARY
VEI PAZA. 10, RESUIRIZENT SMMARY M7? VERIFICATICH PROGRAM

3

031502020702.2

Final Approach and
lardingz Tracking

mTom TrAAATTA
bt o

jm—am
dasAl LG ./ $ $=T= §

1.
2.

SAIL
0v-101 °

RZMARKS

ALT (Cround) (Continued)

d) RF checks
® Minimum Ziiscernible signal
® DE pulse width & rep rate
o [IE frequency & spectrum check
® AGC slew rate check*

2. Radar Altimster

a) Self Test :
b) Altitude zbove ground
¢) Functional path delta
e Thresrold
e Power
d) Performancze check
o Altitude limits
e System d=lay
e) RF checks
® Minirnm discernable signal
® Transmit rulse width & rep rate
® Transmit frequency & spectrum chack

(Referencs R) .
3. Radar Altimeter Functional Verif.
a. Activation
FAl, 2 - on & flag
b. Alt:t_ia varifs
RA 1, 2 - Test & alt.
RA 1, 2 - 41t, above floor
Le MoCLS Feamast Fnal Vorif,
as S5BLS Accivation
M3B8IS 1, 2 & 3 - power on
b, MS2IS Self test
15515 1, 2 & 3 - Test, azimith flag,
range flag & elevaticn flag
¢. Elevaticn Cuidance Test :
15BLS 1, 2, 3 - Cutput & Elev flag
de Aszizuth Guidanes Test
11821S 1, 2 & 3 - Output & azimath

Pcwer output measurements
(out of antenna) should be
made for the Radar Altimeter.
See para. 3.5.2 of this paper

Fewrer cutput measurements
(cut of antenna) should be
made for the !ISBLS. See para
3.5.2 of this paper.

ORIGINAL PAGE IS
OF POOR QUALITY
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VEL PARA, 10, | RESUIRESIT SIVARY MVP VERIFICATION PROGRAM
e i Final Approach and 1. SAIL
. 3.3.5.2.2.7.2.2 sanding Tracking - 2. 0OV-101"
e e S R ——
TE8T I0CATICH/TE8T - RZMARKS

ALT (Ground) (Continued)

e. Range info (DME) test

MSBIS 1, 2 & 3 = Output & range flag
f. MSEIS 1, 2 & 3 Rr'm/o'"n

Channel varif.

RCVR channels 1 through 10

XITR center frequency (DME)

g MSBIS 1, 2 & 3 Antcnna isoclation These tests (g through j)
h, MSBLS l, 2 & 3 - AGC dynamic range are teco detailed for ground
i. MSBIS 1, 2 % 3 Digital interface operations testing. See
. ® parit para. 3.5.2 of this paper.
¢ validity
j. MSBIS 1, 2 & 3 DME Pulse parameter test
o Pulse width

¢ Interpulse spacing
(Reference G)

ALT (Flight)

l, MIS Pef?ormance
CBJECTIVE: .

1 . Verify the performance of the Microwave

’ Scanning Peanm Landing System during the
final approach and landinz thase, The
capability to provide disrlar data raauireé
for mamual ins*rumert lanalnv and the
capability for autoland through rollout
shall be verified.

2, Fadar Altimeter Performance
OBJECTIVE:
Verify the altitude capabil*iy and
accuracy of ths radar zltimster,
(Reference H)

ORIG EQAL'PAK}E‘“B
oF POOR QU
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TE.:T ...,'.’1.“.'3:2.1 SUITARY
YEI PARA. 1O. REQUIFZIENT SUMMARY MVP VERIFICATICN PROGRAM
Final Apprcach and 1. SAIL
303.5-20207.202 Iaa-ndiug cht 20 OV.lol
SN Sl ST e TR "
TEST LOCATICI/TEST REMARKS

OFT gGround [

1. 3.3 (at OFF)

Self test

Functional path delta

¢ Channel salect

# Threshold

¢ ME power

Performance check

® Elevaticn limits

o Azimuth limits

@ Range limits

¢ Coding rejzction linmits

¢ Range rate limits

o Angle rate limits

d) RF checks
o Minimum discernitle signal
¢ DE pulse width & rep rate

" o DME frequency & spectrum check

@ AGC slew rate check

2
b)

c)

2, MSBLS (at PAD)

a) Self test

b) Functiocnal rath delta
® Channel szlect
o ['E powsr
® Threshoid

3., Radar Altimeter (a2t OFF)

a) Self test

b) Altitude atove ground

¢) Functional path delta
o Threshold
e Pourer

d) Perfcrmance check
¢ Altitude linits
@ System delay

e) AF checks
@ Minirmum discernible signal
@ Transmit tulse width & rep rate

® Transmit frequency & spectrum

{\' - A.-

KSC ground testing is too
detailed, Tests such as

DME pulse width and rep rate,
spectrum checks and ACC slew
rate should be deleted,
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3:3:5.2.2,7.2.2
m——-m—:rr

——am

/ puie ¥ §

e am TAALMT
L—--J -—

BT

VEI PARA. 10, REGUIREMENT SUMMARY MVP VERIFICATION PROGRAM
Final Appreoach and 1. SAIL
Landing Test 2. 0v-101

REMARKS

OFT_(Cround) (Continued)

4.

Radar Altimster [at PAD)
a) Self test
b) Altitude ranging off ET

(Reference N)

OFT (Flight)

No tests indicated.

gReference Iz
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o 0 iy AT STTEREA BV
REGUIREITNT SIAMART

VEI PARA. NO.

NVP VERIFICATION FROGRAM

1
‘ Crbital Tracking

1., ESTL

—rtra
ﬁ.—--‘d‘ 4.

-

ADL

No tests indicated.
(Refersnces C & M)

SAIL

1. Verify ability to provide coherent
turnarourd of the S-Zand carrier to permit
tracking by STDN, TDRS and AFSCF and to
extract ons-way dorpler from STDH, TDRS or
AFSCF S-Eand sisnals., Accuracy and
stability shall be specified.

(Reference ¥3

2. Verify orviter STDMN tracking provisions
are provided in accordance with the STEN
1irk. Conduet laboratory test of C&T
STIN traciking provisions to establish

corpliance with performance reguirecments,

3. Verify ability to support STDN-Direct.
b7 turnaround of carrier phase to

tracking

permii rznce rate determination by TDN
ground staticn

Verify using s

A OV . '
TSR tvamcire
A Lor LracCylng

= < (S iee
. .

P R
~ Verlo sa -

".ﬂ“_; f" u...‘.-:‘. ::

- - o —

& e » ALS i S T e =i - -
ie vol'maf Ad Sl videaads S

. s 3 . o« . > . - .
~ T measie ) e N =T I ] AP ", +
(on-zoard) are previded in acesrdance with
+3 A= E 1inmle
w12 Al CL daile

Parpduat Tarasabawme Lackg of CLT ATSCF
- ’ L B - o oS b

wiiliduo v 2 R
©

. nleda PP Jur e ST | - . e
LISl SUTVLSICES LS R e B Sel
TR =it T A R g - - O o

oL STETENIS,
{ o* N .
e ——
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T SUIMARY

A - - - ey ot —~— .~
\ Rt A Bo27 ~ o

A farm BB

MNP

diish e liadesi] b

‘V;I Pt‘\i.:.- :.u. 20 PR RS ACTRCY R FEU T 8.8 i Voaldd IC.'\TI :z R:-CC'?A:'I
- e E st L 1. ESTL
3.).3.2.2. { o) 1.:'3.'.?.431 ‘I‘aCKir‘S 2. OF’I‘_OXJZ
ETTTLIIANRIESTI R R S T S R IR T D S
Mo == T Amam= s e mem

REFARXS

FSTL
1. Verify STDN tracking provisicns are
provided in accordznce with STDN link,

2. Verify TDRS tracking provisicns are
provided in accordance with the TDRS link

3. Verify orbiter z2bility to supprort

AFSCF tracking bty turnarcund of carrier
phase to permit range rate determination by
the ground staticn

L. Verify ability to suppert STDN-Direct
tracking Uy tumnarcund of carrier phase
to permit range rate determination by
STDN ground station.

5. Perform acquisiticn test on all
subsystems involved in frequency
acquisition (with and without doppler):

e Transpender frequency tracking capability
® Receiver frequency cking capability

® Acquisition times

® Probability of first sweep acquisitien.
(Refarsncs E)
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SAIL/ESTL

Fe " g
llo du umentaticn avallsoie,
- _"- NP Vsl - e s
& r v ~d a9 - ¥ - - - o
=} ey 1 L T
S-Band Verificaticn - oii y SGLS
= ! - — - ~ L PUTR T e SR
csa on - - - e .- - Faad - - . - -
Acquisitizsn modes
8 Amyed =44 24% Aawe =
l's-.‘.\-.-;-u-t-n - p i A Q _-.-IC.
1. o ar
2 Way Denpler tracking MSMT No. 1

Orbiter frequency no. 1

These test reguircments are
nzarly ihe same as the
Orbital Tracking test
reguirements for SAIL listed
atove. Therafcre, a
combined ZSTL/SAIL test
program is rscommended.

(See para. 3.6 of this
paper. )
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VEI PARA. 10,

MVP VERIFICATICN FROCRAM

e o | .

Orbiter freguency No. 2
Recedver AGS
Receiver static rhase error

‘2 Way Doppler tracking MSMT No. 2

Orbiter frequency No. 1
Crbiter frequency No. 2
Receiver AGC

-Receiver static phase error

. -2 Way doppler tracking MSMT No. 3

Orbiter frequency No. 1
Orbiter frequency No. 2
Receiver AGC

Receiver static phase error

One-Way doppler tracking MSMT

(Reference 7)

ESTL
3:3:.5:.2:2. 3 Orbital Tracking ov2
———— == werRE : Ry
TEST ILCATICH/ TEST RMARKS
Palrdale, OV Ground Test (Continucd)

| System not installed cn

Cne-way doppler tracking

MSMT's Fe-vimamants/

Parameter Description are
TBD.

oviCl

ORIGINAL PAGE IS
OF POOR QUALITY
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TABIE TIT (CCMPLETED)

M arm e AT AT At AL DY
TEST REJUIREIZNT SULMARY

[ VEI PARA. 10, PELIREENT SUMMARY MVF VERIFICATICN PROGRAM
l . ES’:I’

B, & .
REIARXS

OFT (Ground) (Continued)

2, S5-Band Xponder System Delay (Orbiter
systexm turnaround delay)
| @ Dcnpler ranging

A
4Ll

SGLS
TDRS

3. S-Band'Xpender RCV Only

(sTDi, SGLS, TDRS
Verify creration of FCV cnly made with
coherent signal and verify uplink data
and one-wzy doppler extracticn capability.
(Referencs 3)

X OFT (Flight)
5 1. On Ordit Navigation Parformaxice
, Cbjective: Verify capability to datermine
! and maintain crbiter pesition within
specified sccuraciss during all cn-orbit’
operating modes utilizing on-orbit
cne way (cntcard) and two way (ground
system) dorpler navigatien
(Referancs I
Ll
.
- —
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