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Network Support Reguirements

VHF-2

— VHF-2 A/G support isplanned for Soyuz Flight 2R (October 30) from early
orbit through 1SS docking for WPS, WSC, and DFRC view periods

— VHF-2isrequired for Soyuz as backup emergency communications while
docked to ISS

— Soyuz becomes the crew return vehicle. In the event of emergency operations,
VHF-2 A/G will berequired

— Prime pointing source for VHF-2 is FDF generated two line elements
VHF-1

— After docking, 1SS full-period 24 hoursa day, 7 daysaweek VHF-1 support is
required for WPS, WSC, and DFRC all views (and follow-on missions)

— Prime pointing source for VHF-1is FDF generated two line elements




GSFC-0455:(NAS/PPT):C:N:3

2R FRR

) \ :]
Mission Services e

Network Support Requirements (con’t)

e (C-band Radars

— NASA DOD Radar support required for Soyuz early orbit support prior to
docking

— Estimated at 15 passes per year
— C-band metric data support
» Tracking of Soyuz for VHF-2

» C-band daving at WPS and DFRC as backup pointing source; C-band
slaving will not be available at WSC for Soyuz Flight 2R

» May includeother | SSfreeflying elementsasrequired (and follow-on
missions)
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Service Module (SM): VHF-1 at 139.208 Up/143.625
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{ ,Soyuz: VHF-2 at 130.167 Up/121.750

gown
SM VHF-1 Links (Quad Yagi)
P <<—>» Two-way Station
\ ---->  Monitor/Standby Station
Y e > VHE-2

4 1. VHF-1 and VHF-2 Links (Quad Yagi)
On Single Tower/Single Rotator at WSC
2. VHF-2 Routine Downlink Monitor and

\ﬁ\ji% °0< mv \ﬁ\\ﬁ\ Emergency Uplink Only
WSC WPS

DFRC ﬁ jf DFRC Retains Quad(prime)/Dual (backup)
Yagi for VHF-1 and VHF-2

| RSA NetworkI
U.S. Ground Network GSFC FDF

SM/Soyuz SM Voice/Data Site
Support Soyuz Voice Schedules
Site Schedules GS FC N CC
V \S/M Voice/Data; Soyuz SM Voice/Data SM Voice{ Data
oice Soyuz Voice Soyuz Voice
) %
RUSSIAN
e Scheduling products
MCC'M ‘]SC/MCC « two-line elements via GSFC GCC
and WwWWwW

* |INPs to DFRC C-band radar




2R FRR
Mission Services

VHF Network Scheduling

The Houston Scheduling Group (HSG) in M oscow or the Mission
Operations Plannersin Houston initiates requests to the Wallops
Scheduling Office (WSO) for Soyuz VHF support

Real-time requests within 24 hours may be verbal tothe NCC TM and
followed up by email

NCC TM isavailableto assist WSO in resolving schedule request issues

WSO transfersinitial schedules and updatesto participating sitesin the
operations scheduling for mat

WSO inputssupport request to WOTIS
WOTIStransfersone-line schedule activity to supporting sites

Wallops Scheduling will be staffed from launch through docking and
activation
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Significant Changes
 VHF Ground Network
— WPSVHF-2 Soyuz early orbit/free flyer/De-orbit A/G voice support

* New dual string transmit/receive system RF switched to Quad
Yagi array installed in June/July 2000

— Transmit power increased from 150 to 350 watts

— Included new DC azimuth motor to correct pointing anomaly
and tracking lag through zenith

 New STARRS softwar e in development will beinstalled to replace
COTS softwarein early October

— Direct C-band slaving capability to WPSradar planned as
addition

— Includes capability to use DOD C-band MDDF data for
pointing control
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Significant Changes (con’t)

VHF Ground Network (cont’d)

— WSC Soyuz VHF-2 early orbit/free flyer/De-or bit support A/G voice
support

* Quad Yagi array; new DC azimuth motor installed at WSC

 STARRS software with C-band M DDF pointing r eference
capability to be implemented in 2001

— DFRC Soyuz VHF-2 early orbit/free flyer/De-or bit support A/G voice
support

* Transmit power increased from 150 to 350 watts
» C-band daving capability to DFRC radarsimplemented
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Significant Changes (con’t)

VHF Ground Network (cont’d)

— WPS/WSC | SS Service Module (Zvezda) VHF-1 systems A/G voice
and packet data support

 WPS system will have new DC azimuth motor installed in late
October

* No changesat WSC

— DFRC ISS Service Module (Zvezda) VHF-1 Systems A/G voice and
packet data support

* No changesrequired
Operations

— SMM console will be staffed from launch through docking and
activation

— White Sands VHF Ops position interfaces and monitor s support
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C Band Radar Status

Thefollowing radarswill be used:

— Antigua

— PATCor MLAC

— FRCC

— FDRC

— WPS

Current plan isto use Antigua for Orbit 05

Antigua will generate and transmit two-line elementsto PATC, MLAC,
and WPS

FRCC and FDRC will be used for DFRC dlaving
No significant har dwar e/softwar e changes are planned
All radar systemsare“ GREEN” and ready to support
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Typical Soyuz Ground Track
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Acquisition Data Plans

Provide console support from launch through docking and activation

Provide premission planning/scheduling productsto the supporting
stations, viathe FDF Product Server, based on premission state vectors
received from TOPOs

Provide premission acquisition datato C-band radars

Provide premission two-line elementsto NCC Comm Center via e-mail
for forwarding to VHF sites (WPS, WSC, and DFRC)

Perform Soyuz or bit deter mination based on C-band tracking as backup
to JSC Ground Navigation orbit deter mination

Provide updated acquisition data to C-band radars and updated two-line
elementsto VHF sites (WPS, WSC, and DFRC) based on JSC or bit
deter mination or updates from RSA viathe TOPOs

Perform metric tracking data evaluation
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Soyuz Free Flyer VHF-2 Pointing Data Support

ISS-SM VHF-1 Link (Quad Yagi) at WSC and WPS.
DFRC has prime Quad Yagi and Dual Yagi backup

ISS -
Soyuz VHF-2 Link (Quad Yagi) at WSC/WPS
DFRC Retains Quad/Dual Yagi for VHF-2 Support
DFRC/WPS have NASA C-Band Radars (2 at each facility)
DFRC has direct C-band slave capability for Dual Yagi
RSA Optional plans to add Quad Yagi
Starrs software planned to provide direct slaving capability
Rég:qr. NASA/ at WPS
Tré_ck"" C-band DOD C-bands available as backup
Track P i
Notes:
ﬂ: 1. JSC receives Soyuz vectors from MCC/Moscow (prime)
or generates vectors from optional C-band radar tracking
RSA DOD data.
DFRC WSC WPS C-band 2. GSFCIFDF receives Soyuz vectors from JSC for Orbit
NetWO rk Determination; generates two-line elements for NASA VHF
A A A A A Network
B B . | B K 3. GSFC FDF receives optional NASA or DOD C-band
I INP'S I * Optional : FDF : FDF Optiona : I IRV's : FDF Backup radar tracking data (backup to JSC vectors) for Orbit
. for C-band : 2-line : 2-line C-baqd for : 2-line . C'ba'ﬁd Determination; generates two-line elements.
I Radar I I 'II;ra;cking elements elements BZ‘;“'”Q I I Radar§ elements+ Tracking Data
ata H H H
. | \4 H H v | : Schedules
I NISN < [ Line Summary Data
. < ] > GSFC NCC and two-line Elements
I Radar Schedules/Comm Links routed to_stations, JSC/MCC and .?.9?.‘.’!‘..':'.’.‘!‘.5.. via World Wide Web
Tracking MCC/Moscow (Connection not shown) FDE 2-line A
. T _
I Data Optional NASA I 4 I | A elements Schedules | Voice : FDF
. or Backup DOD 1 . | : 2-ine
C-band | Soyuz :  elements
I Tracking I I Vectors I : l IRV’s/INP’s
. Data . — — — — — — — —
\ 4 v 1 L Soyuz Vectors
- - GSFC FDF
MCC/Moscow | —— |  JSC/MCC LI 2R D
Soyuz Backup C-band

Vectors Tracking Data (Last modified August 2000)
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