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                   TDZ
 F-3 275 DEGREES WEST
            GRO & STS
            ZOE ONLY

TDRSS CONSTELLATION

S-BAND 
  TT&CSTGT

S-1 S-2

OPERATIONAL

STORED/
NOT AVAILABLE

WSGT

INTERFACILITY LINK

S-BAND 
  TT&C

•

 F-7 171 DEGREES WEST

F-4 41 DEGREES WEST
           TDE 

            TDW 

F-5 174 DEGREES WEST
TDS

F-1  49  DEGREES WEST 

• AVAILABLE ON-ORBIT AT INCO DISCRETION

CARP

Canberra

 F-6 47 DEGREES WEST
                          (STORED)
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MO&DS
DIRECTORATE

CODE 500

STS-89 S/MM-08/SPACEHAB-DM
NETWORKS

SIGNIFICANT CHANGES

•  GROUND NETWORK-MIL/PDL

• THE FOLLOWING EQUIPMENT WILL BE RUN IN PARALLEL FOR
TEST PURPOSES:

– MILA

• MONITOR AND CONTROL SUBSYSTEM (MCS) AND
SERVER

• RF SUBSYSTEM CONTROLLER

• NEW RANGE SAFETY EQUIPMENT

• NEW RANGE SAFETY BLOCKER/DEBLOCKER EQUIPMENT
(PARALLEL OPERATIONS TO TCDT)

– PDL

• TRACKING ACQUISITION PROCESS AND SOFTWARE

• REMOTE DATA GENERATOR
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MO&DS
DIRECTORATE

CODE 500

STS-89 S/MM-08/SPACEHAB-DM
NETWORKS

SIGNIFICANT CHANGES (CONT)

• WHITE SANDS COMPLEX

• SOFTWARE - BASELINE 97005A

– DELIVERY TO BOTH SITES COMPLETED DECEMBER 19, 1997

– CORRECTS 49 DRS (NONE AFFECTING SHUTTLE SUPPORT)

• FIRMWARE - 9702

– DELIVERY TO BOTH SITES COMPLETED DECEMBER 22, 1997

• CHANGES DATA TRANSITION DENSITY ALGORITHM IN
THE MODULATOR DOPPLER PREDICTOR TO PREVENT
UNWANTED FORWARD LINK FAILOVERS.
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NETWORKS

SIGNIFICANT CHANGES (CONT)

• C-BAND RADAR

• ASTC SCHEDULED DOWN FOR RELOCATION JUNE 1997 TO
JUNE 1998

• WLPC SCHEDULED DOWN FOR SYSTEM UPGRADES
JANUARY 1998 THROUGH JULY 1998

• MIR VHF SUPPORT

• TESTED AND IMPLEMENTED PACKETIZED DATA CAPABILITY
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MO&DS
DIRECTORATE
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NETWORKS

NETWORK IP CONFIGURATION

• PRELAUNCH/LAUNCH

• CONFIGURE SN ELEMENTS (NCC/FDF/JSC/WSC) IN IP MODE

• ALL OTHER ELEMENTS ON LEGACY

• ON-ORBIT

• NCC/FDF/JSC/WSC REMAIN ON IP FOR ON-ORBIT MISSION
SUPPORT

• SSME PLAYBACK DATA FLOW TO MSFC TO CHECKOUT IP
CONFIGUATION

• LANDING

• ALL SN ELEMENTS CONFIGURE IP AS PRIME FOR LANDING
SUPPORT

• OTHER ELEMENTS CONFIGURE TO LEGACY
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DIRECTORATE
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NETWORKS

ASCENT PROFILE

STGT

+ 01:00

MIL

TDS Available for
backup launch support

 # RTS BACKUP

9 M-1

MET IN MINUTES

TDS

+ 05 :57

Roll - Heads up

+ 02:30

TDE -  DGS/TDZ

DGS/TDZ -TDW

00 M:00 S

+ 36:00

+ 49:00

TDE
TDW

1 2 3 4 5 6 7 8 9 10 15 20 25 30 35 40 45 50

BDA
9 M-2

PDL MIL

4.3M

TDE Prime Launch - 
Ascent TAL

Active AOA Call 
& OMS-2 Burn

PDL MIL

+ 07:00

MIL BDA

# TCS

# NHS

WPS

TDZ

BDA TDE

+ 10:00
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NETWORKS

CONFIGURATION MANAGEMENT

• HARDWARE/SOFTWARE FREEZE

• INTEGRATED NETWORKS FREEZE WILL BE IMPOSED PRIOR TO
THE SPACE NETWORK VER/VAL OR LAUNCH MINUS 7 DAYS,
WHICHEVER COMES FIRST

• EXEMPTIONS ARE APPROVED BY THE NETWORK DIRECTOR AND
APPROPRIATE PROJECT HEADS

• CRITICAL PERIOD

• CRITICAL PERIODS HAVE BEEN IDENTIFIED

• MAINTENANCE AND TESTING RESTRICTIONS APPLY
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NETWORKS

SPACE SHUTTLE CRITICAL PERIODS

EVENT START STOP

LAUNCH RENDEZVOUS
MISSION

LAUNCH -4 HOURS LAST RENDEZVOUS BURN ON
FD1

LAUNCH NON-
RENDEZVOUS MISSION

LAUNCH -4 HOURS “GO FOR ORBIT OPS”

PAYLOAD DEPLOY DEPLOY -3 HOURS FINAL SEP BURN (+1 ORBIT
DELAY)

RENDEZVOUS/DOCKING 2 HOURS PRIOR TO FIRST
DAY OF RENDEZVOUS BURN
(~CREW WAKEUP)

HATCH OPENING (+1 ORBIT
DELAY FOR CONTINGENCY)

RENDEZVOUS

GRAPPLE/RETRIEVE

2 HOURS PRIOR TO FIRST
DAY OF RENDEZVOUS BURN
(~CREW WAKEUP)

PAYLOAD BERTHING (+1
ORBIT DELAY FOR
CONTINGENCY)

UNDOCKING UNDOCKING - 3 HOURS FINAL SEP BURN (+1 ORBIT
DELAY)

EVA EVA EGRESS - 1 HOUR EVA INGRESS + 1 HOUR

LANDING TD - 5 HOURS WOW



GODDARD SPACE FLIGHT CENTER

CERTIFICATE OF MISSION OPERATIONS
AND DATA SYSTEMS DIRECTORATE
(MO&DSD) NETWORKS READINESS

THIS IS TO CERTIFY THAT WITH SUCCESSFUL COMPLETION OF FLIGHT
READINESS PREPARATIONS AND CLOSURE OF ASSOCIATED ACTION ITEMS, ALL

MO&DSD ELEMENTS AND INTEGRATED NETWORKS ARE READY
TO SUPPORT THE STS-89 S/MM-08/SPACEHAB-DM MISSION.
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BACKUP
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MIR COMMUNICATIONS OVERVIEW
MIR VHF-1

139.208 Mhz up

143.625Mhz down

Full duplex w doppler comp - All stations

VMR-500 voice recognition on transmit

(Bypassed for mixed voice/packet data uplink)

SOYUZ VHF-2

130.167 Mhz up

121.750 Mhz down

Full duplex -All stations

DFRC Quad Yagi  (Two arrays for prime/backup)

ICOM 820 (2) receive w 30 Khz B/W

ICOM-820 (2) transmit; constant key

Power Amp TE-1512G

10 KHz deviation;150 watts

 Antenna Controller/Nova S/W

Quad Yagi  (No backup)

ICOM R-9000 receive w 15 Khz B/W prime

HP-8657 w FM Modulator for transmit

Power Amp TE-1212GS

10 KHz deviation; 150 watts

Antenna Controller/Nova S/W

WSC Quad Yagi (Single array; no backup)

Dual transmit/receive strings w RF switch

ICOM-821 (2) receive w 30 Khz B/W

ICOM-821 (2) transmit

Power Amp TE-1510G

10 KHz deviation; 150 watts

Antenna controller/FOD Track S/W

Single Yagi (No backup)

Single transmit/receive string

ICOM R-9000 receive w 15 Khz B/W

HP-8920 w FM modulator transmit

Power Amp TE1209G

10 Khz deviation; 150 watts

Antenna Controller/FOD Track S/W

WPS Quad Yagi prime (Single array)

Single transmit/receive string

Single Yagi backup (Original system)

ICOM 821 Prime/820 B/U receive w 30 Khz B/W

ICOM-821 Prime/820 B/U transmit; constant key;

Power Amps TE1510G/1512G

10 KHz deviation; 150 watts

Antenna controller prime/FOD Track S/W

STPS Backup/INP’s (Dish rim mount)

Single Yagi - Collocated with VHF-1 Single Yagi

No Backup

ICOM 9001 Receive w 15 Khz B/W

HP-8660 w FM modulator for transmit

Power Amp TE-1212GS

10 Khz deviation; 150 watts

STPS/INP’s (Dish rim mount)

Changes since STS-86 in Bold
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MIR/SOYUZ AND STS COMMUNICATIONS OVERVIEW

WSC

RUSSIAN
(MCC-M)

JSC/MCC

RSA Altair

Mir-STS Voice

RSA Network

S-Band/UHF/
VHF Support

    US Ground Network
 DFRC, WPS, WSC/VHF

Mir

STS

S-Band
 STS Support

S-Band, Ku-Band

 Ku-BandSupport

Ku-Band

Altair Link

MIR Voice/Data

Voice/Packet Data
(Mir VHF-1)

 Ku-Band SGL

Voice
(Soyuz VHF-2)

GSFC

STS Support
Status/Control

Mir Voice/Data
Soyuz Voice STS Support

Status/Control

130.167 Mhz
130.167 Mhz

143.625 Mhz

139.208 Mhz

121.750 Mhz

Soyuz Voice

121.750 Mhz

Mir Voice/Data
Soyuz Voice

MIR/Soyuz
Support

Mir-Soyuz Voice
130.167 Mhz 121.750 Mhz
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JSC - KOROLEV (KALININGRAD) VOICE CIRCUITS

INTELSAT

  IDB
STATEN
ISLAND

       RSC
   ENERGIA
KALININGRAD
(KOROLEV)

BEAR LAKE
COMM SAT

EARTH STATION

MCC-M
KALININGRAD

(KOROLEV)

OSTANKINO
   TOWER
NASA/PSCN
     HUB

SHUKOV
 TOWER

MSFC

MCC-H
 JSC

GSFC
N

A
SC

O
M

 2000 T
-1

N
A

SC
O

M
 2000 T

-1

N
A

SC
O

M
 2000 T

-1

T-1

6 VOICE

T
-1

E-1

6 V
O

IC
E

7 VOICE

N002-0069

STATIONAR 11

E-1

13 VOICE
DIVERSE
ROUTE

13 V
O

IC
E

6 VOICE

6 VOICE

7 VOICE

 13 VOICE
 DIVERSE
   ROUTE

JSC/GSFC/STATEN ISLAND/MCC-M LOOP:

  #1 = MIR/STS-OPS
  #3 = MCC-M/MCC-H GC
  #8 = HOUSTON CONSULT
  #9 = A/G STS
#11 = PAO MOSCOW
#12 = SIM AIR-TO-AIR
#13 = A/G-1 (MON TO MOSCOW)

JSC/GSFC/MSFC/STATEN ISLAND/MCC-M
LOOP:

  #2 - A/G MIR
  #4 = FLT DIR MCC-H
  #5 = FLT DIR MCC-M
  #6 = MIR SIM COORD/MIR PA
  #7 = MOSCOW CONSULT
#10 = ASTRONAUT SURGEON7 VOICE CIRCUITS

6 VOICE CIRCUITS

E-1

N
002-0053

N
002-0049ROCKET SPACE CORP.

ENERGIA

N002-0052

MIR MISSION
CONTROL CENTER

KALININGRAD

N002-0080

MSFC/MOSCOW

GSFC/M
OSCOW
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MCC-M Ph .  2  Pla n 11 /21/97  5

N ISN ISS Phase 2 Support Plan

GSFC

2 .0 48  Mbps

MSFC

2 .0 48  Mbps

MISSION CONTR OL CENTER -MOSCOW

 K ALIN ING RA D

1 . 5 44  M b p s

RSC -ENERGIA,
KA L INI NG RAD

S TA TION AR11

INTELSAT 342
NISN  HUB

 MOSCOW, RUSSIA
OSTANKINO TOWER

BEA R LA KES, 
RUSSIA

2 . 0 48  M b p s

1 . 5 44  M b p s

SHU KO V TOWER
MOSCOW, RUS SIA

TELEPORT 

S TA TEN ISLAND , NY

TELEPORT 

S TA TEN ISLAND , NY

2 .0 48  Mbps

2 .0 48  Mbps

2 . 0 48  M b p s

1 . 5 44  M b p s

1 . 5 44  M b p s

1 . 5 44  M b p s

2 .0 48  Mbps

L I N E  T Y P E S

CO P P ER

F I B E R M ICR OW A V E

S A T E L L I T E

E -1  P A T H S
G S F C

M S F C

N ISN ISS PHASE 1  MISSION
VOICE SUPPO R T

JSC

N IS N

M i s s io n

V o ic e  L o o p

N e t w o r k

N IS N  D o m e s t ic

N e t w o r k

NISN ISS PHASE 1 MISSION VOICE SUPPORT


